
NORINCO Intl Thatta Power 
5E, 	Ri;Oittt 	SCHEDULE I 

(Regulation 3(1) 
FORM OF APPLICATION 

The Registrar 
National Electric Power Regulatory Authority, 
Islamabad. 

Subject: 
Application for a Generation License for 

Norinco International Thatta Phase —II 50MW Wind Power Project (Norinco -2)  

I r; 
eD 

I, Asad Alam Niazi, Chief Operation Officer (COO), being the duly authorized representativ0• 
- 

of Norinco International Thatta Power (Private) Limited by virtue of BOARlik ' 4 
RESOLUTION dated 05 -05-2017, hereby apply to the National Electric Power RegulatorM 

ill 	Authority for the grant of a GENERATION LICENCE to the Norinco International Thatt4; I 
Power (Private) Limited -2 pursuant to section 3(1) of the Regulation of Generatiod,:N, ) 
Transmission and Distribution of Electric Power Act, 1997. 

' I 

I certify that the documents-in-support attached with this application are prepared an 
submitted in conformity with the provisions of the National Electric Power Regulatork: 
Authority Licensing (Application and Modification Procedure) Regulations, 1999, and -- 
undertake to abide by the terms and provisions of the above-said regulations. I further 

41 	undertake and confirm that the information provided in the attached documents-in-support is 
true and correct to the best of my knowledge and belief. 

It is to be noted that the company had applied for (2x50MW) wind farm project and LOIs 
have been issued with proper segregation. We have received generation license for 1st  phase 
of 50MW wind power and now we are applying Generation License for Norinco International 
fhatta Phase —II the 2nd  50MW wind power project ("Norinco-2"). This generation license 
for 2nd  50MW Project may please be read as "NORINCO-2" . 

• 	A Bank Draft No. 6831 Dated 04-05-2017 in the sum of Rs. 300336/- (Rupees Three 
Hundred Thousand Three Hundred Thirty Six Only), being the non-refundable license 
application fee calculated in accordance with Schedule II to the National Electric Power 
Regulatory Authority Licensing (Application and Modification Procedure) Regulations, 1999, 
is also attached herewith. 

Ro/ t■Fv-i  
chi h. 

	 a.0/7s,,--r-_1 
— 'Dc.c 

(1:4 t) 

- 	"1- 

Dated add. Niazi 
Direc i r & 00 

NORINCO International Thatta Power (PVT.) Limited ithignPilEgtAIR/L:ffl 
Suite No. 201, 2nd Floor, Horizon Vista, Block 4, Clifton, Karachi, Pakistan 

UAN: +92-21-111-111-275 PABX: +92-21-35371833-34 Fax: +92-21-35371836 Email: norinco-power@qq.com  



NORINCO Intl Thatta Power 

AL 53-  14 Ff; $t itt ii 

EXTRACTS OF THE MEETING OF THE BOARD OF DIRECTORS OF 
NORINCO INTERNATIONAL THATTA POWER (PRIVATE) LIMITED (THE "COMPANY") 

HELD ON MAY 5, 2017 AT THE REGISTERED OFFICE OF THE COMPANY 

Ref: NOR-THA-BOARD-08 

It is RESOLVED THAT Mr. Asad Alam Niazi, COO of the Company, is hereby 

appointed as Authorized Person to apply to National Electric Power Regulatory 

Authority (NEPRA) for Generation License of Norinco International Thatta Phase-II 

• 50 MW Wind Power Project and to undertake the following steps on behalf of the 

Company: 

(a) to file/sign all the required documents, 

(b) to comply with any of the NEPRA objections / instructions in this regard, and 

(c) to make necessary changes/modifications to the documents submitted for 

Generation License to ensure compliance with NEPRA requirements as per related 

Rules/Regulations. 

Certified that the abovementioned is a true and valid extract from the Meeting of the 

• 
Board of Directors of NORINCO INTERNATIONAL THATTA (PRIVATE) LIMITED held on May 

5, 2017. 

NORINCO INTL THATTA 
POWER PVT LTD 

PANY SECRETARY 

Mr. Ge Lingxing 
Company Secretary 

DATED: May 5, 2017 

NORINCO International Thatta Power (PVT.) Limited IL - 111 	if, 3-3 

Suite No. 201, 2nd Floor, Horizon Vista, Block 4, Clifton, Karachi, Pakistan 
UAN:+92-21-111-111-275 PABX: +92-21-35371833-34 Fax: +92-21-35371836 Email: norinco-power(iNq.com  
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SE '1IPITIFC AND EXCI IANG COMMISSION OF PAKISTAN 

COMPANY REGISTRATION OFFICE, KARACHI 
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1■1!P,i!NIES Gi(1)INANCE, 198,4 

(Private Company 11 .6;tited by Shares) 

MEMORANDLNI OF ASSOCIA l'ION 

OF 

NORIINCO INTERNATION 	 At POWER (PRIVATE) LIMITED 

the name of the (.'ompitm is 
	

mince, 	r ► g ► tional 	Pulver (Private) Limited"  

!I 	Inc Registered ()Ifice of the t ompanv `,hutted in die Province of the Sindh. 

1he objects for whidi the Cinupativ i • et,tai 'ished are all or any of the following: 

1. 10 Barr`,' oii ill or tiny id the bu:tinLiss of producers. manufacturers.. generators, 

suppliers.. 	distributors 	titiattIOI lin I 	converters, 	transmitters, 	processors, 

devehTers, stovers, prticiu ors, (-;u Hier, and dealers of electricity and energy 

ceneiation and any and all pioi.ti,,,Js and by-products thereof of every kind 

wilatsoeyer derived [Lim or ;II conni...a!on with any of the foregoing activities and 

to perform any and all ctlicl- 	 tire necessary or incidental to the business 
of and to do any i.atid 	 v. related or connected activities as may be 

considered necessary in -  beneficial ‘,it desirable for or in connection with any or 
II of the iforesdid purposes !•lhit:d to permission front NITRA and other 

regulatory authorities. 

2. To  locat e, invent_ de,t ;gn., develop, s,:t-up., establish, build, construct, install, 

prov-ide. repair, maintain and manage, improve, alter, own, use, operate, 

purchase, acquire, sell or otherwise dirpose of ,  lease 	sublease, lake on hire, 
give on hire, or other\Ate deal in i , r turn to account, \\/01'k, manage operate and 
control power plants and energy project, systems and facilities and works or 

every kind and description w hatsoever including but not limited to thermal, coal 

fired. coal-gasification, ,diesel and kt'ortael, steam, gas and combined cycle, hydro, 

solar, wind. .geothernitii. \‘.taste-io-,t-twrgy. co-generation or integrated power 

plants, energy projects •;A steles >i i hicilities and works for and in connection 

wadi the distribution and supply 	,...iccricity to customers, both public and 

private, including. but u,ii limited io cities, towns, streets, docks, markets, 

theatres. buildiug~;. indut-;tries. ws and places, both public and private, and for 

all or any other purposes for which electric energy can be employed subject to 

permission iroin 	 .,11d other t•egulatory authorities. 

3. o carry on all or ;ii;' of the bi.tanenr of retailing, trading, inworting, and 

exporting, suppbong, distributing., ,'ic.t,t,±ning. developing, manufacturing 'and 

assembling, installing and 112!W.4i.O1H111:g, switching. converting, repairing., 

maintaining, contraetin* constricting, operating, using, inspecting and 

reconditioning, .,11te1'inj, , !vino\ III g''tun hiring products and services of ally kind 

and description in conn- whh lem r plants, energy projects, systems and 

facilities including but not !intileti iii cablei, \Ores, lines, meters, pylon.,„ tracks, 
rail;, pipelines , trausinissii 	fieititii:s And systems, grid stations, cables, 
ovgrhead 	,r,b-stialtontt, 	!Omi stations, tunnels, cable• 	bridges, link 
boxes, heat pumps, due i.:Ltlitt 	lii14 other plant, apparatus, equipment, and 	tic 
engineering goods of t 	kind ate: description whatsot.wer lsor any of 0-f i2,' 
illofttsaid purposes 



4. To import, purchase, or otherwise acquire. jm- o .pect, explore for, produce, exploit, 

refine, compound, treat. process. niiiiinleture. purify, blend, reduce, distil, store, 
transport, market, distribute, supply, buy, sell, raster and otherwise deal in raw 

and other materials and their by-products 	(-N-cry kind and description for. or in 

connection with any or the afore;-.aid activities, including but not limited to coal. 
coal-bed methane, petroleum, petroleum products, oil, gas, hydrocarbons, 
petrochemicals. bitmninotis suhsiances and any other similar materials of anv 

kind whatsoever. 

5. To obtain, procure, purchase, take on lease or sublease, exchange or otherwise 
howsoever acquire in any part of the world anv concessions, grants, claims, 

licences, leases, option, rights or Iuriv iletucs 	any mining objects or purpose or 

any mines, mining rights or concessions. or gray metalliferous lands, gravels of 
rivers, or any lands containing or believed to contain any metals or minerals 
(including fossilised minerals), mineral ores or products and to explore, work. 
exercise, develop let lease sublease out or otherwise howsoever turn to account. 
deal with or dispose of any such concessions, grants, claims, license, lease, 
mines, lands, option. rights or privileges and the produce thereof, 

6. To carry on the business or electricians, electrical engineers and mechanical 

engineers and or manufacturers, designers. \\ OrkCFS, repa rCrS of, and dealers in, 

electrical and electronic apparatus, machineiy ,ind goods of every kind and 

description. 

7. To carry on all or any of the business of electrical, mechanical, motor and general 
engineers, manufacturers and merchants of, agents lOr. and dealers in engineering 

specialities or every description. 

8. To purchase or otherwise acquire oflices_ workshops, buildings, and premises and 
any fixed and movable machinery, took. engines boilers, plant implements. 
patterns and other tooling. stock-in-trade, patents and patent rights, drawings. 
designs and copyrights convenient or iecess,rry COI ante of the above activities. 

9. To manufacture, produce, process. refine, develop, buy. sell, distribute and 
otherwise deal in all kinds of chemicals, 'Me chemicals, industrial and pure 
chemicals, organic and inorganic chemicals and allied products, formulations and 

10. To carry on research and development work and experiments relating to any new 
material and/or substance or the apj'licatic°,n of anv chemical, organic or other 
process to any material or substance and to undertake, establish, provide and 
conduct scientific technical and industri,ii research or otherwise sponsor or 

subsidise such laboratories and 	perimental 	orkshops or projects for such 

research on a commercial scale. 

11. To carry out investigations, 	 can :aid undertake basic. fundamental and 

advanced research, in all branciws or science, engineering and technology 

including without limiting the generality 	the foregoing, bio-technology waste 

treatment technology en ii-onmental technolegv, mining_ geophysical and 

geological methods and techniques and other allied and related fields of study and 

to discover, invent, invest, prodlice, manutacture„ make improvements, modify 

and scale up plants, machinery . equipmenl. 	 apparatus'. processes. 

	

- 	\ 	
chemical substances, goods, article: 	thing:: of every kind and description. 
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12. 10 own, establish, coiraruct, set lit , run, operate, manage, administer, promote, 
invest in or support mitinng and r.,:search centres lOr providing education and 
training, Whatel general. prinetitattattl, technical or vocational, in any and all 
fields related to or associated with it connected to electric and power generation 
and allied industries, including w ithout limiting, the generality of the foregoing 
production generation and distribution activities, operations and services and the 
administration and management thereof. 

13. 10 carry on the business commercial, industrial, business, manufacturing, 
technical, financial, marketing, distribution, supply chain, logistics, 
transpoi- tation, nlanagcrial, percoin 	organ ational, administrative, information 
technology and sink\ ar.2 consultiint:; and advisers and in connection therewith or 
in relation thereto to pro vide advice, training, services and assistance of all kinds 
and every description iind in or in connection with any of the fOrgoing. 

14. To carry Oil the btisiness as consultants, engineers and technical experts 
for any trade or indiracv and to r,..fldei.  such advice iind services as arc usually 
rendered by technician:. c■i i..lnee0,. onimercial, economical, industrial and 
business consultant:.- and 	plepatc. plan_ explore, conduct tests and market 
research, collect data or otherwise 	in the execution of such schemes as may 
be thought desirable in nonjunction vv lilt the business, of the Company. 

15. lo own, purchase. ticquirc. build. construct, alter, establish, install, lay Out, 
improve, maintain, work. manage, , )perate, carry,' out, control, or aid in, contribute 
Or subscribe to die eonstruction, 	Inailltellallee 	improvement or 
working of, any roads, ways, tram \\ ays  railways, aerodromes and landing fields. 
docks, wharves, bier:-:, bridges, jettics, breakwaters, dredging facilities, moorings. 
harbour itbutment,-;, A Iatllicis. Juju:Alm:Es. canals, water Courses, welts, tanks, 
storage installations, refineries, pip. pipelines, conveyors, telegraphs, telephone, 
communication apparinus and :;ysteins, wireless, gas works, steam works, electric 
lighting and power woks, power houses, hydroelectric plants, laboratories, 
factories, Milts, 	 workshops boilers, machine shops, warehouses, shops, 
stores, fuel stores, hangers, garages., guard lowers. machinery equipment and 
other appliances, hotels, clubs, restaurants, lodging houses, baths, places of 
workshop, hospitals, dispensaries, places oFt111111Selnenl, pleasure grounds, parks, 
gardens, reading rooms. t.1\tt'ellittg houses, offices and other buildings, works and 
conveniences which may be calculated, directly or indirectly, to advance the 
Company's interests allhl to cowl- Mille to. subsidise or otherwise assist or take 
part in, the construction, improvdnent„ maintenance, working, management, 
carrying out of control thereof, and to take any lease and enter into any working 
agreement in respect thereof. 

16. lo purchase, build, chili ter 	hire and let out for hire, or li -  chartering 
and afireightmenttts,d otherwise to obonn the possession of, and use, operate and 
dispose of, and employ. of MITI to ;i2cotml ships, lighters, barges, tugs, launches, 
boats and vessels of ill! kinds, automobiles, lorries, motor trucks and tractors, 
airplanes, helicopters, tipeonictivk_s, v,asoilw, tank curs, and other tOrms of 
transport-  and rolling stock and other wise to provide ler and employ the same in 
the conveyance of ;mope!' v and merchandise of all kinds and the transportation of 
personnel, employees, imsminets and visitors and to purchase or otherwise to 
acquire any ship, iltr'lltCr, boric, tug, launch, boat or vessel of any ..ki.ti(*'„''''''11411°'s.:: f«, 
.,ititomobile, lorry, motor truck or tractor, airplane, helicopter, tocomotive5 Xdit4o1 
tank CAI, 	0010" fortil of li-tint-)W 	 '17.'", 

\ 
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4. 

17. To buy, sell, manufacture.. make Grp, prepare, repair. alter, exchange, let on hi -c, 

import, export and deal in all kind:: or articles andlings which may be required 

for the purposes of any of the businesses aforesaid or commonly supplied or dealt 

in by persons engaged in any such business or which inay seem capable of being 

profitably dealt with by the Company. 

18. To receive goods on consignment, trom any company. firm, association of 

persons, body, individuals, government, semi-gmernment or any local authority 

and sell the same as agents or as principal. 

19. To carry on any other business, connected with trading which may seem to the 

Company capable of being conveniently carried on in connection with the above, 

calculated directly or indirectly to enhance the value of the Company or render 

profitable any of the Company.  property or rights and to acquire and undertake 

the whole or any part of the business, property, and liabilities of any person or 

company carrying on or proposing to carry on any business which the Company 

is authorized to carry on. 

20. To buy, sell, dispose of. import. export. modify, manufacture, produce, plant, 

cultivate, prepare, process, treat, repair. alter, manipulate, exchange, hire, let on 

hire and deal in all kinds of materials, substances. commodities, things, products. 

goods, merchandise. plant, machinery, equipments, apparatuses, appliances, 

tools, implements and olI e articles and things connected with and necessary for 

carrying on all or any of the Company's business, 

21. To carry on in or outside Pakistan the husrness of manufacturers, importers, 

exporters, retailers, indenters, transporters, dealers in all articles and commodities 

akin to or connected with any Or of the Company capable of being 

conveniently carried on or neec,isary for die pr01110(1011 of the objects herein 

contained, as permissible, under low. 

22. To carry on agency business (except managing, agency) and to acquire and hold 

selling agencies and to act as sclin2 agent::, commission agents, manufacturers' 

representatiyei; and distributing ❑nients of :Ind for the distribution of' all kinds of 

merchandise, goods, commoditiei. products, materials, substances, articles and 

things whether finished, semi-finished raw, under process, refined, treated or 

otherwise pertaining to trade mid conrnierce and for that purpose to remunerate 

them and to open a nd t H aintaTii ,m,1 maintain branches, receiving offices, 

marketing, sales and distribution o.aitri.,:, dl -iots. display centres, service centres. 

23. To purchase, take on lease or in exchange, hire. apply for or otherwise acquire 

and hold for any interest. any rights, privileges, lands, building, easements, trade 

marks, patents, patent right. copyrights. licenses, machinery, plants, stock-in-

trade, and any movable and immovable property of any kind necessary or 

convenient for the purposes of or in connection with the Company's business or 

any branch or department thereof .ind to use, exercise, develop, grant licenses in 

respect of or otherwise turn io account any property, rights, and information so 

acquired, subject to any permission requiivd under the law, property of any 

description which the Company may deem necessary or which may seem to the 

Companycapable of being turned lo account. subject to any permission as 

requirea tibruda,s,the I a W. 

- --0 - 	-•,• 
24. / i q¢ act,,,tk.cregite, 	tativ.s, liar an \,, per so,1 llama or company imud to undertake tad 

i el fof+ip .i contn ts, nd also act in tlic business, of the Company through or by 

( scan 	0 	fit8-.-sub-olmit- iciors and to do til or any of the things mentioned . 
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• 
33. To pay all costs, cliarg:s. and (2\ pea..e,s preliminary or incidental incurred in 

formation or about the promotion nitestablishment of the Company and to 

remunerate any person, him or company for cervices rendered or to be rendered 

in or about the formation or promo:ion of the Company or the conduct of its 

business. 

34. To give any servant Or employee of the Conmany commission in the profits of the 

Company's business or any branch thereof and for the purpose to enter into any 

agreement or scheme of arrangement as the Company may deem lit and to 

procure any servants or employees of the Company to be insured against risk of 

accident in the course of their eamloyment ho the Company. 

35. To establish and support or aid in tit: establishment and support of associations, 

institutions, funds, and conveniences calculated to benefit persons who are or 

have been directors of or who have been employed by or who arc serving or have 

served the Company or any other company which is a subsidiary or associate of 

the Company or the dependents connection of such persons and to grant 

pensions, gratuities, allowances, relieves and payments in any other manner 

calculated to benefit the persons described herein. 

36. To distribute any of the Company's propert Y and assets among the members in 

specie or in any manner whatsoever in case 01.  winding up of the Company. 

37. To guarantee the performance of ails contract or any other obligation of the 

Company or any other company in relation to the payment of any loan. 

debenture-stock, bonds. obligations or securities issued by or in favour of the 

Company or any other company ;Ind to guarantee the payment or return on such 

investments. 

38. To carry out joint venture agreements \\ hit  oilier companies or countries within 

the scope of the objects or the 'ompany. 

39. To cause the Company to be registered or recognized in any foreign country. 

40. To do and perform all other acts and things are incidental or conducive lo the 

attainment of the objectives of the Company. 

• 

p 

41. To apply for and obtain oe,..:cssai.,.• consents, permissions and licences from any 

government, state, local and odic -  authorities for enabling die Company to carry,  

on any of its objects into effect 	.01d when required by law. 

42. The objects specified in each ol the paragraph; of this Memorandum of 

Association shall be regarded as indepLndent ()bi..scts and accordingly shall in no 

way be limited or restrict (except when.' otherwise expressed in such paragraphs) 

by reference to or inference from the terms it any other paragraph, but may be 

carried out in as full and ample a manner anus construed in as wide a sense as if 

each of the said paragraph: derined the objects of a separate and distinct 

company. 

43. It is hereby declared mild undertaken that the Company shall not engage in 

banking business, business of dealing in foreign exchange, illegal brokerage or 

business of an investment compare 	non-banking finance company, leasing, 

business of managing ag.ency, investinci:l. payment sales receipt scheme and 

insurance business direejkiatssrhy 	'etly as restricted under tic law or in any 

unlawful business or -0f)eratiol 	 contained in the object cla uses 

• 

• 



shall be so construed to entitle i, 	engage in such businesses directly or 
indirectly and the Company :di:ill eu launch multilevel marketing (M1,M), 
pyramid and ponzi schemes. 

44. 	Notwithstanding anything stated in ttuv object clause, the Company shall obtain 

such other approval or license front the competent authority, as may be required 

under any law For the time being in Corce, to undertake a particular business. 

IV. the liability oldie members is lintited. 

V. lhe authorised capital oldie Company is PKR 0,000,000/- (Pak Rupees Ten Million 

divided into 1,000,000 (One 	lion) ordina. \ shares of l ) KR 10/- (Pak Rupees Ten) each 

with powers to the Companv, to increase tit reduce, consolidate, sub-divide or otherwise 

reorganize the share capital of the ( 'omptun. in accordance with the provisions oldie 

Companies Ordinance, I 08-i aid subject n env permission required under the law. 

• 
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We the several persons. whose names and addresses are subscribed below are desirous of being, formed into a Company in pursuance or the 

Memorandum of Association and we respectively agree to take the number of shares in the capital of the Company set opposite to our respective names:- 

Name and surname CNIC 	No 

/NICOP 
No/Passport 

No. 

Father's/ 
I Husband's 

Name 	in 

full 

Nationality Occupation 	Residential Address 
i 

Number of shares taken by 

each subscriber 

Signatures 

NORINCO 
INTERNATIONAL 

COOPERATION 

LIMITED through its 

Chinese Room 301-302. Floor 3. 

Building 47. Block 12. 

, No.158 South-Fourth- 

• Ring \Vest Road. 

Fenetai Distridi. Bedin 

59,997 (Eighty Nine Thousand 

Nine 	Hundred 	Ninety 	Seven) 

ordinary 	shares 	of 	PKR 	10— 

(Pak Rupees Ten) each 

.,‘\ Passport NO. 

representative Wang 

-Dinging, holder of A\o" °ff .  e *"s, A. 	Jc 144, 

' 

• Peoples R2puhk: 

'11:1 

P11057 31)2 

AN ENERGY 

(PRIVATE) 

LIMITED through its 

authorised 

representative .Asad 

Alain Niazi, holder of 

CNIC No. 61101-

3375696-9 

Suite 	_ 	_ 

Horizon \ isia. Plot 

Number (_ °inhere:al- 

10, Scheme 05, Block 

1. Clifton. kdrachi. 

Pakistan 

N hie 	Thousand 	Toe 

Hundred Ninety Nine) ordinary:  

shares 01 PKR 1 U - (Pak R upee, 

Ten) each 

WU XIAOCHUAN PE 0026777 	1 Wu 

Nlinashun 

Chinese Engineer 	Floor 	22. 	Fanglinyuan, 

No. 	5, 	Zilan2 	Road. 

	

haoyamt 	District. 

Beijing, 	Peoples 

I (One) ordinary share of PKR 

10,- (Pak Rupees Ten) each 

S • • 



1.915lefillskgsir-ar 0 

a 	
• 	

• 	• 
Name and surname CNIC 	No 	Father's/ 

/NICOP 	Husband's 

No/Passport 	Name 	in 

No. 	 full 

Nationality 	Occupation Residential Address Number of shares taken by 

each subscriber 
Signatures 

Republic of China 

LIU ZHE\ PE0023582 Liu Yusonu 	Chinese Project 

Manager 

Norinco 	International 

Plaza. 	No. 	6. 	Zhengda 

Road. 	Shijingshari 

District. 	Beijing. 

P.,,,,,ph2s 	Republic 

China 

I 	(One) ordinar' share of PKR 

I 	- f Pak Rupees Ten)each 

N;e:•, ),),(1 	inicmationa, 

President. 	Plitza 	6. Zlidngct.: 
()F11))), 	Pnac. 	Slit; it-Iasi-1,ln 

Cootrstliott 	Poptc2› 

Limited. 	China 

 

'■N 	)I. tAls'....)EING 

v,e;41s,trdr,, 
K-irach: 

 

NZI 51101- 

3375696-9 

Tassadug 	Pakistani 	Businessman , House No. 331. Stree: 	I ,Onei ordinar shal-e of PKR 
Hussain 	 No. 68. Sector 1=-11 I. 	10 - (Pak Rupees Ten) each 
Niazi 	j 	 Islamabad 

Total number of shares to he taken 

Dated: The 25th the day of January. 2016. 

Witness to the above sifznatures: 

100.000 	(One 	Hundred 

Thousand) ordinary shares of 

PKR 10— (Pak Rupees Ten) 

each 

SIFT (Address: 5TH FLOOR AWT PLAZA. 1.1 • 
Certified to be True 	1 17  ' 100)  



• 

• 

• 
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110000010700353 and hil \ 1112. its 	1:-j121Cti alidreSS Ott Ron 	101-302, Floor 3, 

Building 47, Block 12, No. 	South-fourth-Ping West Road, Fengtai District. 

Beijing, Bening, PRC. 

"AN" means AN V!NERGY (PRIVATE) LIMITED, a company incorporated 

under the laws of Pakistan. with ('t 'IN Number 00()2S4 and having its registered 

office at Suite 	201, 2'd  hleor. 	 Plot Number Commercial-10, 

Scheme 05, Block 04, Clifton, 1K a ractIL Pakistan. 

"Articles-  means the Articles of Assojabon of the 'ompativ. 

"Board" means the Board of 1Thectors of the Companv. 

"Business Plan" means the innnai plan of the Company prepared in accordance 

with Clause 10.4 of the .1V Agreement dest.aihing the business which the Company 

will undertake during the relevant 	vea: 
	 • 

"Chairman-  means the Chairman of the Comp an lor the time being. 

"Company" means Norinco international . ['haita lower (Private) 1,imited. 

"Deed of Adherence" means the deed of adherence in substantially the same form 

as set out in the .1\7  Agre,:ment: 

"Development Costs" means the de\ ciopment cost: 1114 (‘x penses  i ncurred or  t o  be 	
0 

incurred for the Project. including nil amounts iii relation to the Project, without 

duplication, paid by NOR1NCO. AN and the Company until Financial Close: 

"Development Costs Budget" means the budget that is approved by the Board from 

time to time in respect of lie Developmen tCosts: 

"Directors" mean the Directors of the Compan,.,.. 

"Encumbrance" includes any encumbrance or security interest of any 1:ind 

whatsoever (including without limitation a mortgage, charge, pledge, lien, 

restriction, right to acquire, right o( pre-emption. option, conversion right, third 

party right or interest, right of set-off or counterclaim. equities, trust arrangement or 

any other type of preferential agreement (such as a retention of title arrangement) 

having similar effect) or inn other rignts evercisahle by or claims by third parties. 

"Extraordinary General Meeting-  ::11.111 ! .o'e the same meaning as provided under 

wArticie 1.1 below: 

"Financial Close" means the date op he; 	material Protect Documents and the 

hays bCCI1 •."■0111,:d 	Or lie conditions preCedCrli 

J'the:reinJuve been fulfilled (oi 	 11,,e ca-.e maybe) to such extent to give an 

• 



immediate right to cit.an:, 	n rund: 	thesc Financing. Documents (subject 

only to giving, the notice 	if diato• d' i t 1. J' Mired he those Financing Documents). 

For the avoidance of doula 	 ( lose shall be deemed to have been achieved 

when 	drawdown requc:A 	kStied 	i'inancing Parties under the Financing 

Documents. 

"Financing, Documents" Iln 	Ida Imancmg and security agreements to be 

entered into between the (foinpfift., and the Financing Parties for the purpose of 

financing the Project 

"Financing Parties" means other tinancial institutions that will provide limited 

recourse project financing to the Company pursuttnt to the Financing Documents., 

• 	by and between N(M IN( '0 and AN. 

".JV Agreement" mean; Me Joint VLatture Agreement dated I•j, 2015 entered into 

"Alember shall have the meaning assigned thereto in Section 2(1) (21) of the 

Ordinance. 

"Nlemorandum" means the 1\1ernoraticlum o1 ,1sso.tiation of the Company. 

"Month" means a CalCIRtaj 111011 1. 

"Office" means the registered office of the Company 

"Ordinance" nlealls the I 't■Irlj,JilieS )11 illaaCe. c)84 or any statutory modificta ion 

thereof for the tinie being, in 1),ree. 

"Organizational Doeuntems" ntcto Nit:tuttutindunt and the Articles. 

"Project" means the de\ elopia,.:;11, construction, financing, ownership and 

• 	
operation of the 100 f\,1 \\. [liana 	PotAcr Project on it build and Operate basis 

and the sale of the elect icity gen 	d.erelrom, all pursuant to the Project 

)0CUIllenKt 

"Project Documents" lik.t.ns thy tollo(■:im contractual arrangements that the 

Company will enter into kti he Projcen 

(a) 
	

file InfPlelficlualittu Auieent_ it 

(h) 	the l'Atergy Purcht 

	

c) 
	

the illanCillg DOCtilllentst 

	

(d1 	the 	( 'outract. al t d 

	

(e) 	the 'tale Deed, 



Each as defined in the .1\ \grecmcin and ,i!iv liCr Project Document under the .1V 

Agreement. 

"Proxy" shall have the meaning assigned thereto in the Ordinance and shall include 

attorney duly appointed under a power of altoniev. 

"Register" shall have the meaning assigncd thereto by Section 2( ) (30B) of the 

Ordinance. 

"Seal" means the common seal 4111(.' CompaT, . 

"Secretary" means the Secretary of die f—onyinv and the expression "Secretary' 

shall -include a temporary Or ;1:-.S1..SI■1111 	 1.t .“1 any person appointed by the 

Directors to perform any of the dutie of the !,', ecrelarv. 

"Special Resolution" shall have the nicanin 	is'signed thereto by Section 2(1) (3()) 

of the Ordinance. 

"Writing" shall include printing, lithograph \. and any other mode or modes of 

representing or reproducing. v orris ill 1 	hire. 

"Year" means a calendar N 

Words importing a singular number (ink' ,.;11:,.11 include a plural number and vice 

versa. 

Words importing the masculine gender only 	include the feminine gender. 

Words importing persons shall include bodies corporate. 

Reference in these Articles to any provision of the Ordinance shall, where the 

context so admits, be constructed as a reference to such provision as specified or re- 

enacted by any statement for the lime hcing. in force. 

The regulations contained in fable "A" in the l'irst Schedule to the Ordinance shall 

not apply to the Company except in so Car as the same may be expressly 

incorporated or deemed to he incorporated in these Articles or are made expressly 

applicable by the said Ordinance or any statutory modification thereof. 

PRIVATE COMPANY 

The Company is a private company •ithin the meaning. of.Section. 2 (1) (28) of the 

Ordinance and accordingly: 

• 

• 
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( a ) 	rhe d eli 	 .th;1 	 moan),  is restricted in the manner and 

10  the ex 	 ,1 11,  

(11) 	'Cite numhei t1 NIcmitc,t• ol pal:)'(exclusive of persons in the 

emplovinent o lie 	 be Minted t4.) a minimum of 2 (two), 

provided OKI!. kfl I Oft' 	.11 Mk provision, when 2 (two) or more 

persons hold I (out ) t , 	shares in the Company jointly they shall be 

treated as a sim_tie Niember. 

c) 	No invitation shall he issued to !he public to subscribe for the shares, 

debentures 01 debenture stoec of the Company. 

OF IF COMPANY 

(a) The business of the Company shall include all or any of the objects 

enumerated In IIi . Memorandum and can be commenced immediately after 

the incorporation or the Company' may be decided by the Directors from 

time to time, notwitir>tandinv Ihat only a part of the capital 11 is been 

subscribed. 

(b) "l he business 	'ompany shalt be carried on at such place or places in 

the whole of PA .,,H,1 	 as the D i rectors may deem proper or 

advisable Iron nude lo time. 

he authorised capital iii the -comitadv is PKR 10,01 10„000/- (Pak Rupees fen 

Million) divided into 1!);)t),00(1 	Ntillion) ordinary shares of PKR 10/- (Pak 

i:nped:s Ten) each. !-,ncli 	 wdd 	pen-Mucci by law, with the power 

to increase, consolid, 	 .)therwise reorganize the share capital 

of 	('ompany stri);e,:i 	Ha• 	is,. 	;ions 90 to 106 oldie Ordinance. 

	

,-.4>i1011C of iho hinds (o the t loundruo„.• 	be einploved directly or indirectly in the 

purt>..,,Nase or 	on I ht.. :-0.1.1i 	 of tied. Company and the Company shall 

ceps as autliorridd So,:tion Mc Ordinance, give iity financial 

(54;i4ance lor the purpose 

	

)1- Iii 	nnectiou \\.''t11 the purchase of shares in the 

Ctsi-41"),Pa y 

• 
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• 
prl u 	that an,. !!! ;'Ill las not s 	transler or otherwise dispose its 

benefit.; and 	 In :•,tL 	 such sale, transfer. or disposal 

would coni,avene .at': Prokut. t i )ocumeni or Financing Documents; 

not create ;in\ l.,ictimbrance Out illy of its shares or any legal or 

beneficial inter,:si therein if that would contravene any Project Document 

or Finaneint2! I )0■.'lliliCfl:S; and 

D. 	not enter into an\ agreeulent with resp.L.,i to tie voting, rights attached to 

all or any of its shares. 

12. 	Subject to Article I I, a Mom1)-.1-  niav al !lug time and subject to the Financing 

Documents, transier its shares to is of its ;Affiliates (a "Permitted Transferee"). 

In order to verify that a transfer of Sh.ires is to a Permitted Transferee, the Members • 	shall, upon request, provide the Company with such inf(wmation and evidence as the 

Company reasonably requires and the Directors may refuse to register a relevant 

transfer until Me information 15 pro, ided iIt :1 161.111 reasonably satisfactory to them. 

A share may also he tranierrecl 	anv Member to Directors representing such 

Member's interests in the 'ompany 	may 	required to make them Members of 

the C.Iomp!aly and as such L lily appointment as Directors, or by such nominee 

Directors to the IVIcinbci ur inv other nonntiee of such Member. Further, a Member 

inav: 

(a) 	pledg.e, m)rtga.!.c (!vliethc! 	!vav of fixed of floating charge) or 

otherwise en..iinioer it le-al or beneficial interest in its shares to the 

Financing Rillies h r the pi., pos,s rinancin,12 1)octnnents; and 

(1)) 	 Or any of .;l1C11 shales (or 	legal or 

beneficial ((hare; itic c'tlli.l:. p.m 	the entbrcement of the pledge. 

mortp..4„! Nd ieth ei 	 6.xed of floating charge) or other 

encumbrance 	to di.' l'Ina!leim..! Parties. Co-!! the purposes Financing 

DOCUIIICHL. 

1 	l Ile DireCI CI'S shall not it ins!: to iran!sler arp, „hares as permitted lit accordance with 

these Art ic l es  unle!,.., the  !!!!!n s i er  (iced 	!Or any reason, defective or invalid, 

provided that the Compaav hirIy) days from the date on which the 

in 4)!unient of traii:!;fei' \:\ 	 Pith it no!ify the defect or invalidity to the 

•!tranft.ro...! vvii.) shall, ailsi Mc Rano ‘. .11 of Lich defect or illValidity, he entitled to 

!.!!. Ike ;muster deed 	 Lompany. The Directors may suspend the 

(2iSjra(10.1 of dIP,Iks dun-  11, ,..! sal 	s o d or periods tiff may h permitted by lava. 

lItie..1")iractors may 	! !!r 	 plstrument of transfer unless the 

a 



instrument of transfer is aceompiin ed -iv Me certificate of the shares to which it 

relates, and such other evidence t.S Uii 1)iro...tors may reasonably require to show the 

right of the transferor to make the Iran .f..‘r. 

14. 	If at any time any Member (thc "Seller") receives from a third party a bona fide 

offer in writing to purchase any )1- all of the shares held by the Seller For a 

consideration payable in cash anal is prepared to accept the offer, the Seller shall 

first deliver to the other Member (the "Continuing INieniber") a true copy thereof 

and shall concurrently offer to sell it shares to the Continuing Member at the same 

price and on the same terms as are contained in the bona fide offer and the 

Continuing Member shall then has nines. (90) days within which to accept the 

offer made to it. If within the pet md of ninety (00) da y:: mentioned above, the  

Continuing Member accept; 1th_ off in,Kle to it. the Members will complete the 

sale of the shares within a Itutlit:r p(-( iod H ! M i ck' (00) days- 11 withi n  the  peri od o f 

ninety (90) days mentioned chose. theontinuin,g Member does not accept the offer 

made to it, and provided the resarieI on: in Article II arc complied with, the Seller 

shall be free to accept the otter ode to by the third party and to complete the sale 

of its shares within a fociher period of Hitety (90) days but subject to the condition 

precedent that where the shares to i s: sold by tie Seller. the third party shall first 

have executed and delivered a Deed of Atlitexiice under which the third party 

transferee shall agree to he bound by ari(. shaii he entitled to the benefit of the JV 

Agreement as if such party seas 
	 and (I-it in case the shares sold constitute 

only part of the shares owned by the Seller the  Members hereto enter into  ar 

amendment to the JV Agreement (if rcouired) to include such third party. If the 

Seller fails to complete the sale to ta, ' thhd parts within the ninety (90) day period, 

its shares shall again become subject to the provisions of this Article 14. If an offer 

described in this Article 14 is for consider;,tion other than cash, then the Auditors of 

the Company shall review the offer and determine_ according to generally accepted 

accounting principles, the each equivalent of the consideration and such cash value 

shall be used in accordance with Article 11 for the tiansfer if the pre emption right is 

exercised. The decision of the Auditors as to the cash equivalent value for the 

consideration shall be final and hhiding. anti each Member shall provide the 

Auditors with such information and assistanc( t. the Auditors 'nay request. 

15. 	'File Directors nay in their absolute and uncontrolled discretion refuse to sanction or 

register the transfer of any',hareally person not already a member and may, lOr 

• 

• 

• 

good and sufficient cause, refuse to !,.an,:lion or register th.e..imiti4441  t.ny shame to 

any non- member of the (..oinpany. • 



1O. 	':'“...ept as permitted tinoict 	' 	,harks shall be transferred by any Member 

tO any person by wav 	otter„•nnles'; :Lich shares are first offered to the 

other Members in terms o .\Iii,.!: 	 111 .),  case no shares shall be 

transferred to an insoh 	 Mind. 

17. No share shall be trans:len-  ei Mlle.:, a proper illStrtilliellt Or transfer has been 

delivered to the ('ompan\ . 	transh.ror shall be deemed to remain the holders of 

such shares until ti:: !lathe iii the tranSICCUi is entered in the Register in respect 

thereof. F.,ich signature to such trahsf,:r shall be duly attested by the signature of two 

credible witnesses who shall add their address and occupation. 

18. Fvery iostrument 01 transfer shall be !HI it the Office for registration accompanied 

by the certificate of share:, to he trausleirk.‘d, and such other evidence as the • 

	

	
Clomptiny may require to prove the title of the holder. Registered instruments of 

transfer shall be retained by the ( 'ompany but any instrument of transfer which the 

Directors may decline to register, shall on demand, be returned to the person 

depositing the same. 

19. The Directors may. On giy lug % isevcn) days pi , ,vious notice, close the transfer book 

and Registers of Member.; and debenture holders thr any time as the Directors think 

lit. 

A person entitled to a ;hare by transmission shall, subject to the right of the 

Directors to retain such di\ idends or money as is provided in these Articles, he 

entitled to receive aud may ge, e a discharge fur any dividends or other moneys 

payable in respect of the shareL-,) 	1::ro\ isions of the Ordinance in this respect 

shall apply. • 	ltS herein '..)therV, ise iartty 'Pled 
	

'ompatty shall be entitled to treat the person 

whose name appears on  Ilse h.es_~iat' 	is dre holder of any share as the absolute 

o\vner thereof, and 	 shall iot ;except as ordered by a court ell competent 

jurisdiction or as by j•1\\ 
	

In  ound to recognize any trust or equitable, 

contingent f,‘,1-  Whet CkInn 1;1 	 a such shares on the part of any other person 

\\ hether  Or not it Shall 	 (•1 implied notice thereof 

rn Nlelnl);..-1 . 	:-;!11.i.i'vOl 	vors where the deceased was a 

it Ir~.al hyf ()nal r„:presentatives or the nominees, it any, 



appointed under Section 0 of the )rdinance 1!- the case may be, of the deceased 

where it was a sole holder, shall he the oub, persons whom the Company will he 

bound to recognise as haying am,  title to its interest in Mc shares but nothing herein 

contained shall release the estate odeceased joint holder from any liability in 

respect of any share which had been jointly held by it with other persons. Before 

recognising any legal personal repre,einative the I >irectors may require it to obtain a 

Grant of Probate or I ,etters of Adminisluuion or Succession Certificate as the ease 

may be, from a competent court in PaListan. Provided nevertheless in any case it 

shall be lawful for the Directors to (Hpense with the production of Probate or I ,etter 

of Administration or Succession 	ficate or 	other legal representation upon 

such terms as to indemnity or otherwise 	the 1)6-o:tors in their absolute discretion 

may deem lit. 

23. Any person becoming entitled to 1 -,leer in (..oitscquence of the death or insolvency 

of a Member may upon such evidence beH2, produced as HMV from time to time 

properly be required by the Directors and subject ns hereinafter provided, elect 

either to be registered itself a!: the holder of the share or instead of being registered 

itself, to make such transfer of the shares as•the deceased or insolvent person could 

have made, but the Directors shall. in either C,2., have the same right to decline or 

suspend registration as they would have had in the case of a transfer of the share by 

that Member before his death or insob, cues us the case may he. 

24. if the person so becoming, entitled 	elect to he registered itself, it sha ll deliver or 

send to the Company a notice in writing signed by him stating that it so elects. If it 

shall elect to have another person registered it shall testify his election by executing 

to that person a transfer of the share. All the limitations, restrictions and provisions 

of these Articles relating to the right to trair:fcr 	the registration of transfers of 

shares shall be applicable to any such notice or transfer as aforesaid as if the death 

or insolvency of the Member had not occurred and the notice or transfer were a 

transfer signed by the Member. 

25. A person becoming entitled to a share by reason of the death or insolvency of the 

holder shall be entitled to the same dividends and other advantages to which it 

would be entitled if it were the registered holder of the share except that it shall not 

before being registered as a member ire respect !II(' share be entitled in respect of it 

to exercise any right conferred bv. member:hip in relation to meetings of the 

Company. 

• 

• 

 



AL! ilt..ATIOiN 

')(). 	The Directors may. with the impro\ if of the Members or the Company in the 

general meetin g, increase the share capital by :,,ach sum, to be divided into shares of 

such amount, as the resolui!on shall prescribe. 

-) 7 	Subject to the provisions of Section 	and Nb of the Ordinance and to any special 

rights or privileges for the time 	attached to any issued shares the new shares 

shall be issued upon such terms au n t conditions, and with such rights and privileges 

annexed thereto as the resolution creating  the same shall direct, and if no direction 

be given as the Directors shalt detcrint 

2X. 	Subject to any direction lo the co,iti•iiry that may be given by the resolution 

sanctioning  the increase of share capital, all new shares shall before issue, be 

()tiered to the Members of the Con-wally in proportion, as nearly as the 

circumstances admit. to Me amount of the existing  shares held by each Member 

(irrespective of class). The offer shall he made by notice specifying  the number of 

shares offered, and limiting  a time within \\illicit  the offer, if not accepted, will be 

deemed to be declined, and alter the ,:piration of that time, or on the receipt of an 

intimation from the person to whim: :he offer is made, that he declines to accept the 

shores offered, the Directors may subject to the provisions of sub-section (7) of 

Section 86 of the Ordinalice„ 	 the 	in such manner as they think most 

beneficial to the Compair., The Dilectors may likewise so dispose of any new 

shares which (by reason of the I atio \vIticit the new scares hear to shares held by 

persons entitled to an orrel.  ofn,. \\' sh„le•-;) cannot, III the opinion of the Directors, be 

• 
conveniently offered Linder di•; 

POWERS TO BE F. ERCISE ;'N A (;ENER✓ l, MEETING 

(a) 	The Shareholder:, shall at all times regulate the authorized business of the 

C'ompan v  by cs rci. a clan 	Stip2iViSiOn and direction in the manner 

deemed tippropi ate [-O.' (he'll :aid by delegating  such powers, from time to 

',Mlle., to the Board as IL! :shareholders shall deem appropriate. 

the functional avers a,nd responsibilities of the Company to be exercised 

ineciiug  shall inride, but not be limited to the minters its 

:prOvRied under 	 ..'±](b) VI'nenever the Company, through a 

• 

0 

• 



of exchange. cheques, drafts and securities al tie debentures 
. 	• 

lior and on behalf ;Ind in the name or the Co, Ion y. 

general meeting, eNCECISCS its po'\ (TS the conduct of the shareholders and 

their responsibilities shall be iii line with the resolution passed by the 

shareholders pursuant to these Articles, the .IV Agreement and 

Organizational DOCI.110(11:- 

(I) 	To make any decision on any amendments to the Organizational 

Doctunents. 

To make anv decision on establishing or modifying the 

fundamental accounting policies of the Company, including any 

approval of a budget and any  approval or !he annual financial 

statements of (he 'ompimv. 

To appoint and or 'vinovc general managers, consultants, 

advisors, techniciimi.. 	ii.itants_ independent auditors and other 

employees. 

(iv) i jci. k in ,. on approval stud execution or modification 

for contracts :Ind iigrecmcnis of the ('ennpany in excess of USD 

1,000,000 (United Stines Dollars One Million). 

(v) To arrange and appiiive Hr all documents relating to project 

finance or the 	transactions of the Company to be duly 

signed by a person or persons designated by the shareholders. 

(vi) To make decisions !Or the t 'ompany to incur indebtedness for 

borrowed money other than as l'CqUircd by or in connection with 

the Financing Documents. and for any .prepayment by the 

Company of' indebtedness to the Financing Parties incurred 

pursuant to the Financing Documents. 

(vii) To supervise all functions and operations of the Company and to 

make all necessary arrangements for smoothly running the 

business of the Company including but not limited to taking and 

giving loans and advances. 

(viii) To make decisions for and on behalf and in the name of the 

Company, with respect to grant of authority to operate bank 

accounts and issue or endorse bills of exchange, promissory 

notes, etc.. and hay or ell bonds. to accept, sign anc)..s..44-.iliz bills 

40 

• 

a 

• 



• 

• 

OCk HO,: 	1 'III 1:1C1V:ISc' Or decrease of tilt_ atrthoriscci 

c,-011;i1 

 

	

an 	,lopro\ 	or the (iovernment of the Islamic 

P:,,k1H;,11 	im . cnimcru of the People's Republic 

01:( 	' 	L.; tiPl. issue any slew shares. 

ro make a tieci,h X11 ()11 any merger, consolidation of similar 

.nnitigtimation of' the (.'ompany. and/or transfer all or 

substantial part et the Company's assets, and/or dissolve or 

termiutue 	ti e 	(.omptiny and 	take any 

liquidsttiotrinsolyclicy:kankrupley aeLion. 

approve disniotmon 	dividends to the shareholders, 

Provided ILA ti I 110 decision m respect of the amount of dividend 

to h(.• distributed 	made exceeding the rate of dividend as 

recommended by the Hoard and (ii) all shareholders receive the 

dividend in their respective share ratio's. 

(xii) TO make :.111V deCi:';i011 for the C'ompany to institute litigation or 

ilrbitr■IHP.! proceedings vyith respect to any third party involving 

a claim 	to- 	;elation to a value in excess of , USI) 

1,000,000 . - 	``gates poliurs oue rviiihon). 

(xiii) k) CA cise 	and 	the duties prescribed by the 

lawt. and the ()ruanizational Documents as 

prevailing_ ri -oll! 	(1) HY1C. 

(N10 
	

ro, eedini.Ls H de 1_!eaerd 111,A:dug shall be conducted in Fnglish 

and In mtrititcs 	iII mectin.! :shall be liffmed and finalized 

Hi, a .\%i■it th,..ti tniltura H representative or shareholders or 

lis 	-it , 	niaiinained Ili I."nOish. 

DECISION AND RES(WilION OF SUL! 1101.V /RS IN C;FAVIZAI, MEETNIGS 

30. 	/1 Pi inatle(s to be 	 1 -, 1 1  1t10'11!!:! shall he presented in the Corm of 

resolutions. 	I'lxcept 	;; 	 rt,.!:-,01111.1011S presented at the 

meeting 	 , - C11 	It he shareholders present at the 

\\11L'iller Iii r'eL'''':(  "5  lmv 	l'...".1re e111111 P-, 	S:11-1PIC i n`likffilY °Idle total 

value Or the issued and Niid up ot nary shares of the rompany except for the 

t . cquircd 	14‘her vot,: to psis the resolutions:. 
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lit iti'l!.;,011., ;111W, ■ \',1! l= f al; &VC101,11;CM, construction and permanent 

rinancing itraam_iyinent:•; fur lie 'urf:Ixirty':; projects. 

0) 
	

Increase...other !haat in 	, o. 1)0111is issue, 01-  reduction, or other alteration 

whatsoever in dr.. sited Aare capital of the Company or any of its 

subsidiaries. or 	\'ariati■∎ ii of the right attached to any of the shares for 

the time being in the capital 01.  the Company or any of its subsidiaries, or 

the granting 0f oily new 0pl1011:-; io subscribe or shares or issue Of any 

securities con \ crtible into shares or ihe Company or any of its subsidiaries, 

or entering- Into any ;1',21CCIIR'Ill. 10r (11C same. 

Any issuance 01 	voting -;ecurities of the Company or the securities of 

the Company vvllich are es.ercisable or convertible into shares or other • 	voting securities of the Conipiiii‘,. or the sale of shares or its subsidiaries. 

(k) 
	

Any issuance of any securities or the Company having a preference right 

to dividends or diSirit)1.111011;, VvIlCiller during the life of the Company or 

under dissolution liquidatio 	\vinding up. 

Any reorgimi/ation, consol:,,ation, merger, or other restructuring/business 

combination of Me Ltaiipany or any subsidiary with or into any other 

companya-mdv corpoi-ate•cotoration which is not the Company or a 

wholly-0 \\lied  sasHiary ;111 he .'oinpany. 

trio 	Sale, lease or c vlh,inL.J of all or substantially all of the assets al.  the 

Company. 

• (10 	Any amendment.; ter rennet 	of the 1A-gani7atiotal 1)ocuments or other 

,t.,overninL,  (10C1.1111(.1lH (vi 

(0) 	Any recapitaliza 

()) 	Dissolution, Mit/id:it ion or u inding up GI the Company. 

((.0 	iAny change in th 	Cd .  We Company. 

Any public ,,Lk•vin,i, 	 we company. 

(s) 	Any irdnsaulion I c. )), ('()it 	\\.)1'.1 any Party to the JV Agrement ,  

imy Affiliate of 	of theta 

1:ncumbrailL'e 0, change of any part of the Company's assets. 

ior 	 'opipAny of any asset or giving or receiving 

of any service oihurwi 	dian 	inai•et value. 



.41 
(v) Admission of any tick\ shaRTholdel to the (ompany with or without its 

representation in the I;oard of Directo!-s. 

(w) Appointment and remoYai of auditors of the Company and approval of 

their remuneration. 

(x) Payment or making of Any interin, of final dividend or any other 

distribution to the shareholders a recommended by the Board of Directors 

provided it is in accordance with the .i Agreement and these Articles. 

(y) Except as otherwise required under applicable law. resolutions, actions 

and decisions and resoitnion of the shareholders shall be adopted, taken or 

made at a general meeting by the alTirmmive vote of the shareholders (or 

their representatives) representing a simple majority of all outstanding 

issued and paid up !diary:, (not 	those shares that are present or 

represented by prov 

DELvGim(r\ ) ROAR!) 

37. 	The Company, through a genera, meeting. to the eytent permitted by applicable law 

may delegate its functions and power!! from time to time to the Board of Directors. 

GIFNERAI, NIF11,111 1N(; 

33. The Company shall hold in addition to any other inecting a general meeting as its 

annual general meeting within eighteen (18) months from the date of its 

incorporation and thereafter once at !cast in every calendar year within a period of 

four (4) months following the close of the financial year and not more than fifteen 

(15) months after the holding of its last precolin:1 anneal general meeting. 

34. All general meetings of the Company other than the annual general meeting referred 

to in Section 158 and the statutory meeting mentioned in Section 159 of the 

Ordinance shall be called extraordinary general meeting:;. 

35. 	The Directors may at any time call an l!.\tram-dinary General Meeting of the 

Company to consider any !natter which requires the approval of the-
'' 
 t. 	piny in a 

„V -  

general fleeting and shall on the requisition ol! the Members represeptilf010 less 

• 

• 

• 
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iii one tenth t ):10 ) 	 (.r .11 !h.: date pi 	ckposit of the lequisi- 

ton iorth\vith 	 t 	rt)(lirtu",,  ieneral Meeting. 

Ni)1'1( 1;:(11) 011):1,, 	N( ;S 

3(t. 	21 itwenty one) days notice at the it 	e. :11;siy(,) oh the day on which the notice is 

served or deemed to 	.,o-v, )(1 but 	insp,...) of the day lor which notice is given) 

specirying the place the day and the hour meeting., and in case ot special business 

the general nature oh that husiness shall he given in manner provided by the 

Ordinance for the genera) meeting to auCll iTersons as are under the Ordinance or the 

regulations Of' the Company eutill(•d rttceive such notices from the Company but 

the accidental omission to give notice to or the non-receipt of notice by any member 

shall nut invalidittc the proceedings ut .tny ..),cueral meeting:. 

PROCEEDIN(;,.; 	(A)ALP,ki, 

37. 	All business shall be deewed 	Hat 	transacted at any i)ixtraordinary General 

Meeting, and all that is hansaci...-(1 at .nt at 	genc:al meeting, with the exception 

of declaring a dividend. the c' insider 	the accounts, balance sheet and the 

report of the Directors and auditors,, the election oh l)irectors, auditors and legal 

advisor); 

No business shall he !Luisa). ((Al 	n • geut.r"I meeting unless a quo; urn ol TVIenthers 

is present at that tinic 	 no 	prOC,'.,:dS 	business. 2 (two) Members 

present personally or 1)\ -  Pio\ v reprei,)-nlint.) at least 	(twenty live percent) Of the 

siding iv( wers tit the 's'otopim'y ithet 	Hck. tpvn. account or as Proxies shall be a 

quorum oh ueneral ineetint). 

II Within hall ;1;1 I n to trom the tm,, iipponned 	meding 1l quorum is not 

pri....seto the meeting ii idled ut,011 	 III Or Members shall be dissolved; in 

any other case it shitll 	 flej 	 WIC day in the next week at the same 

tine and place and th itt thy 	 nr..-etnn; 	(tuuruni is not present within hall 

itn(...lrour from the tithe api ,oirited for the incettnu the i'vlembers present, being not less 

,(1).vo) shall be (ntorum and In -",  la'ISa(a the business for which the meeting 

cEdlled. 

• 

• 



40. 	The Chairman, if any, of the lloard 	1)11(:C10:'S shall preside as the Chairman at 

every general meeting of the (..'onipany but ifan'- meeting he is not present or is 

unwilling to act as the Chairman of the ineetin,.. the Members present may elect the 

Chief Executive or any Director to be die Chairman. or it 110 Director is present, or 

if all the Directors present decline to take di,: chair, the Members present shall 

choose from amongst them anYvers.!ii to he the( hairman. 

41. The Chairman may, with th,. consent of ally ill(V11110 ;11 \,..111C11 a quorum is present 

(and shall if so directed by the meeting), adjouril the meeting from time to time and 

Gone place to place, but no hoHne, 	be Itnnsacted 	adjourned meeting 

other than the business left 	 which the adjournment 

took. place. When a meeting i, ildionim:d 
	_11 (twenty-one) days or more, 7 

(seven) clear days' notice Ill the I c,:t o f the adjourned meeting shall be Hven 

specifying the place and the true 	the 	ug. 	in the case of an original 

meeting, but it shall not be necessary.  to spe(ify M such notice the nature of the 

business to he transacted at an 1,,liocvnel meet; 	Save as ,iforesaid it shall not be 

necessary to give any notice of an adi0U1-11111(11i of 111(.' business. 

42. Subject to Article 34, at a general ine.sting II r sohition put to the vole °idle meeting 

shall be decided on a poll. 

43. A poll demanded on the election of a !Tiairm:!n or on a question of adjournment 

shall be taken forthwith and poll demanded on any other question shall be taken at 

such time not more than 14 (fourteen) days on which it is demanded or ds the 

Chairman of the meeting 'ay dire.T The demand of a poll shall not prevent the 

continuance of the meeting for die transaction of any business other than the 

question on which a poll has been demanded. 

44. In case of an equality of cotes on %! 11011, the Chairman of the meeting shall be 

entitled to a second or casting rote. 

45. If a poll is duly demanded, it shall be taken in such manner as the Chairman directs, 

and the result of the poll shall be deemed to he the resolution of the meeting at 

which the poll was demanded. 

• 

0 

• 

VOTES )1,' "i•IrIN.1BERS 
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46. Stihject to any rigi lk 	 tot -  the time heihe. dttached to any class or 

classes of shures„ on a po;H-, 	p - cii il  person or bv proxy shall have 

(one) vote in respect or ca.- It sitars'. 

47. On a pail a Member entitled :o more than 	l'one) vote need not, if it votes, use all 

Ills voles or cast all 111L 	it !se.; ni the sau t e way. 

4N. 	In the case of joint holdef.,.the'v ote or the  senior present, whether in person or by 

Proxy, shall be accepted to Inr.„ exclii,i:tn of 	votes of the other joint holders; and 

for this purpose seniority shall he (It...ten -11;11(AI by the order in which their names 

stand in the Register. 

• 

	

4Q. 	A Member of unsound innid„ tit 	Rd:pect of whom an order has been made by any 

court having jurisdiction in lunacy :nay vote, by his committee or other legal 

guardian and any such committee or guardian nay, on a poll, vote by Proxy. 

	

O. 	Na objection shall bt.' raised to the wia'ilication Oi any voter except at the meeting or 

adjourned meeting at which Me vote t , I ..tjected to is given or tendered, and every vote 

not disallowed at such !two ing shall lie valid for all purposes. Any such objection 

inude in due time shall be referred to ;ic Chairman Of the meeting, whose decision 

shall he ['hal and cdtnelusi 

The instrument appointing a Prt‘,x\ shall he n writing under the hand of the 

appointee or or his atiotae,..,  duly ;miliorised Iii writing, or, if Ihe ilppOliliee is a 

eorpo,- atioo, eithet 	-V:11. 	 the Itaid of an officer or attorney duly 

authori:.ed. A Pro's Ileet) Ot Ii . 	Mcwhcr or die 'onytily. 

3 ) . 	The ilLtrtunicntapponititiu I 	 rAr:Air Or attorney or other authority or any), 

under which it is .signed i d toiw ale act ilied copy of that power or authority, 

shill be deposited at tit,' f Whce nut 0 	thin 	(forty-L.ight) hours before the time 

for holding the mectiug fl Milel; 	 tlitIlled ii lie instrument proposes to 

\ me, and in default the in :tit timidu of rw; v 	not he treated as valid. 

5$. 	An instrument appoint we 	 1>c un be rollowi.-Ig form, or in any other 

bunt which the Directors shaH apprw c:- 

1. 1 or1•1 in thu  rhilite it 	Is Jut 	rhunber olNorineo international Thalia 

.--Po\ver (Private) idniiled, 11,..ren) appoint 	if-I as my/our proxy to vote For me/us 

on niyjour behall .  at me ;ordinary or c\traordinary, as the ease may be) general 

meeting or the  ('r inD' s 	i IL hyL; it tic 	day of l•!, 2i)11 and at any 

a djou rnm ent Fiercer. 

S61ned this 1.1 day of 1.1„H-i 

0 

• 

e• 



The following first Directors vt 

Articles of the Company viz:- 

1. Mr. Wang Xingin„; 

2. Mr. Liu then 

3. Mr. Wu Xiaochuan; and 

4. Mr. Asad Alam 

II be :he Hihs,:riNcrs to the Memorandum and the • 

54. The instrument appointing a Proxy shall be deemed lo confer authority to demand or 

join in demanding a poll. 

55. A vote given in accordance with the term,, of an instrument of proxy shall be valid 

notwithstanding the previous death or ihsanitv of the principal or revocation of the 

proxy or of the authority under which the proxy Nva, executed, or the transfer of the 

shares in respect 	the prosy is given, provided that no intimation in writing 

of such death, insanity, revocation or trausler 	aforesaid shall have been received 

by the Company at the Orrice before the commencement of the meeting or 

adjourned meeting at which the prosy is aced. 

56. Any corporation which is a Member of the Company may by resolution of its 

directors or other governing body authorise such person as it thinks lit to act as its 

representative at any meeting or the ( 'onipaity or or anv (lass or Members, and the 

person so authorised shall be emitted It. t-terk.-i,-,‘ the same powers on behalf or the 
	 • 

corporation which he represent; 	corH 'itton could exercise if it were an 

individual Member, prescn;t 1r pers,  

• 

The number or Directors or the Compan' shah be (Dour). Norinco shall have the 

right to nominate 3 (three) Directors and AN shall have the right to nominate 1 (one) 

Director. A Director nominated by Norinco e ill ;let as the Chairman of the 

Company and Norinco shall have the right to replace the Chairman. 

58. 	Save as provided in Section 1 X7 o f 	);.; ii mmc c, no person shall be appointed as a 

Director unless he/she is a Member of the ( ompwiy. 

59. 	The remuneration of the Directors Atilt fro 

the Company and for attending the niccti  

rn time to time roe servie 

nay be determined by t 

Zrendereci to 

‘01-1-10iiily in 

rcifiw of its the general meeting. A Director who 
	is t - st_t vtive of the Company 



• 

• 

affiliates shall not h.. 	i it 	...autineration lOr uncnding meetings of the 

Board. The Dn.:viers 	aiso 	d 	 hotel and other expenses, 

properly incurred by lien 	iiitendn 	aid cc:inning from meetings of the Directors 

or any committee or the l)treclors sr : '_'he -al frleelings Of the Company or in 

connectioh with the bir.anc,..s, or Mg 'ompany \Vherg n Director  or a  fi rm o r which 

such Director is a par! Iter of a private company of which such Director is a director 

holds stn ()nice of ivolit under the (.:ompanv other than th,:. office of Chief Executive 

or an office as legal or technical adviser oi hanker, the terms of remuneration for 

such office shall be :sanctioned by an ordillalY resolution passed by the Members of 

the Company. 

	

00. 	If any Director being willing shall hc called upon to perform extra services as 

Director or otherwise l'or any of the rairposes of the Company, the Company shall 

remunerate such Director either by a ri:,,ed sum or by a percentage of profit or by 

both as determined by Elk. Directors aml such remuneration shall be in addition to 

profit on his shares in the (.'onipanv. 

	

AL" ERN k 	MIRE("f()RS; 

	

01, 	Subject to me applo,..11 or the l)la-J.-no' 	each Director shall have the power 1y0111 

lime i1, tune to nominate another Dir,..ctoi to act as an alternate Director upon such 

terms and with such poi it lir, pluc: during his absence from Pakistan of not less 

than 3 (three) months. Luc!' sifth Olivet u.  will have lull discretion to remove such 

alternate Director. 'laic alJernar Dire( tors shall he subject in all respects i0 the terms 

and conditions exiamme j\Hdi rererer. 	other Directors 0i the C'ompany and 

such alteruate Director ,chile acHy , 	ihe place of lily absent Director shall 

exercise and discharge all fights ant. limes of the Director lie represents but shall 

look solely to such Director let has .cit ieration and shall not be entitled to claim 

any remuneration iron; tae ompah j  .-,nv Director of the Company, who is so 

apN,Inteci as an alterna! Dir 	 he entitled to vote at a meeting of the 

'"Dire0.61,.s on behalf or lie M-ecicr e, 	 him as distinct from the vote to 

wIlle4dl i! 	entitled in ha, f.1‘,\ 	H 	a Director lie' the purpose of mal:ing 

)11.CCIOr-- ff the I)Ir:e1:1r ti,ppcsilit;'ty the alternate Director ceases to be a 

Direttly, then such person uppointeS as tin alternate Director shall also cease to act 

Director The ;Act nak, 1)ireetor shall ipso "act() vacate office if and when the 



Director appointing him returns to Pakistan alternate Director shall also cease to act 

as a Director. 

POWERS & DUTIES OF Di 1-0,;CTORS 

62. The business 01 the Company shall be managed by the I )irectors who may pay all 

expenses incurred in promoting and relistering the Company and may exercise all 

such powers of the f.. 'ompanv ns ais conferred by the Ordinance or any statutory 

modification thereof l'or the limo being in forc,,•or 	these regulations required to 

be exercised by the Company n general meeting subject nevertheless to the 

provisions of the Ordinance say OfVisa regulations being not inconsistent 

with the aforesaid provisions as inavhsante oy the Company in general meeting 

but no regulation made by tlw( '",imam,  in general meeting shall invalidate any 

prior act 01 the I)irector• which yNotild 	e bt'en valid if that regulation had not 

been made. 

63. The Directors may from time to nun: and at arty time by poWel of attorney appoint 

any company, firm or person or bod,,.' (11  persons, whether nominated directly or 

indirectly by the Directors, to be the attorney or attorneys of the Company for such 

purposes and 
	such powers.. authorities and discretions (not exceeding those 

vested in or exercisable by time Directors under these Articles) and for such period 

and subject to such conditions as they may think fit. and hay such powers of 

attorney may contain such provisions for the pi otection and convenience of persons 

dealing with any such attorney as the Directors may think fit and may also authorise 

any such attorney to delegate all or piny of the pow.. ers, authorities and discretions 

vested in him. 

64. The Company may exercise the powers conl'erred by Section 213 of the Ordinance 

with regard to having an official Scat tor use abroad, and such powers shall be 

vested in the Directors. 

65. A Director of the Company or a firm of which such Director is a partner or a private 

company of which such Director is a director !nay with the consent of the Company 

in general meeting hold any ()Mee. ,, f profit under the Company provided that no 

such consent is required where the off ie,,s held is that of chief executive or a legal or 

technical adviser or banker. 

• 

• 

0 

• 
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66. Subject to the provisions of ,ection 106 H the ( )rdinance, the Directors shall not be 

disqualified from contracting with the Company either as vendor, purchaser or 

otherwise, nor shall any such contract or arrangement entered into by or on behalf or 

the Company with 	 HinICTS1-1 .11) of or in which any Director of the 

Company shall be a niernbk. -  or otherwise interested he avoided nor shall any such 

Director so contracting or being Stich member or so interested be liable to account to 

the Company fOr any profit realized by ,lily such contract or arrangement by reason 

of such Director holding that office or of the fiduciary relation thereby established, 

but the nature of his interest must be disclosed by him at the time specified in sub-

section (2) of Section 214 of the  Ordnumce. A general notice that any Director of 

the Company is it director or a member of an,/ other named company or is a member 

of any named firm and is to he regardAl pis interested in any subsequent transaction 

with such company or l'inn shad as regards any such transaction be sufficient 

disclosure under the Articles mail the end of the financial year in winch it was given 

and after such general notice it shall not he necessary to give any special notice 

relating to any particular nansaction \vial such firm or company. 

67. In accordance with the provisions of 	219 of the Ordinance, a Register shall 

be kept by the Director:, iii Which Aidl he entered particulars of all contracts or 

arrangements and \\ditch  Hiatt he open lo inspection by any Member at the Office  

during business holir';. 

68. A Director of the Lompany mav he or no:ome a director of any other company 

promoted by the C'ompaio or n 	 ( Ompany may he interested as a vendor. 

endee, klenthet to Olilk.I\■ 	ind 	Director shall be accountable for any 

benefits received as (1110_101 or 	 other company. 

69. ;\ II cheques. promissory notes. 	hills of exchange and other negotiable 

instruments, and all receipts for pind to the Company, shall be signed, 

drawn, accepted. endorsed. or otherwise executed. as the case may be, in such 

manner as the Directors shall front linie to time by resolution determine. 

70. The Directors shall duly comply with the provisions of the Ordinance or any 

statutory modification thereof for ihe dine being 	force. and in particular with the 

provisions in regard to the regitrittion of the particulars of mortgages and charges 

affecting the property of the ('oinpn \ or created by it, and to keeping a register of 

file Directors and to sending to die Registrar an annual list or Members, and a 

summary of particulars relating there ,i and notice of any consolidation or increase 

.or share capital, or conversion (ii soares into stock and copies of the Special 

• 



Resolutions and a copy of the egister of Dicectop Ind notifications of any changes 

therein. 

	

71. 	The Directors shall cause minutes to be made in books provided lOr the purpose:- 

(a) of all appointments of officers made by the Directors; 

(b) of the names of the Directors prcsciii at each meeting of the Directors and 

of any committee of the I )irectors: 

(c) of all resolutions and proceedings at all meetings of the Company, and of 

the Directors, and of committees of Directors; 

and every Director present at any meeting of Directors or committee of Directors 

shall sign his name in a book to be kept fir that purpose and any such minute of 

such a meeting if purporting to h signed by the Chairman thereof, or by the 

Chairman of the next succeeding meeting of the smile body, shall be sufficient 

evidence without any further proof of the facts therein staled. 

	

77 . 	The Directors on behalf of the Company inaS pas a gratuity or pension or allowance 

on retirement to any Directoi 	liJtJJ held any other salaried office or place of 

profit with the Company or to his widow or dependents and may make contributions 

to any fund and pay premiums for the purchm,k. or pros noons of any such gratuity, 

pension or allowance. 

BORROWING POWERS 

	

73. 	Subject to the provisions of the Ordinance the Directors may borrow or otherwise 

acquire finance, loans, facilities whether fund based or contingent in nature and 

whether secured or unsecured, any slim or sums of money as they think fit for the 

purposes of the Company's business, or obtain any banking or financial facilities 

from any bank, financial institution, inodaraha or any person on such terms and 

conditions as the Directors may agree, inJuding but not limited to raising funds by 

way of issue of securities and redeemable capital and to secure such borrowings, 

finance and/or facilities by mortgapinp pledging hypothecating / charging the 

assets of the Company and io guarantee and secure repayment of facilities, finance, 

borrowings of other companies, firms, persons. 

DISQUALIFICATION AND REIVIOV'AI, OF DIRECTORS 

• 

• 

• 



• 
(p) 

• 
`(;111;-)q-;-!!1111 	..101 S.1()1D),I1(1 y) .1:?:.1111111! .)111 	 .)iyaiv tit tii,Nkl)i) 

pr,11 .louutirit .7)111 III pC)111(11.ilt)7) 	 ,',111 .1111 !!,-+10". 	.100,1111)11 11,101 .1l11 

.10 	';'1p11.1\,' Iii 

1;111A0.1(.1 ..1)q11..10III .71111 	 .10P,2.14 

01.11 J1 'S.i()1;,,..").11(1 	1.101r):-)1,1 	 ;) 11, 11. 

.1.01;',0.11(f 0J0 110111)J;) )111.101 	 1111) S 1+'1 	111iii:11111111111111 0111 

,;!;.-)1 1011 !;1 110111110S:).1 	10.1!10 	 , .‘10 	10 1.!ti11!!!iii .111! 	::)11111 

)A1111 01 1);)111:),-)1) :)(1 10)01 11r11; 	 1O11) 	01."I 	1( 1 I' 	()111,-IJ J01 I101111pS,').1 

1011) 1:11)1/V0.1(1 
	

110(1111( ) ."1111 	-.),\11111:1V,1 , 01111 , ) 

7111 ;),\0111:7).1 iilli1 Ol1ll 111.1;11.1.), ,  .)111 III 1 10 111100):.- 	0 01 011I(II110) 	jth111 /011: 	 • 
!A111;(1100) r)Iii 01 7-i't:111 	 », 

.10 `/11.11?(I1.110, ) :)11) 0) S:I..11A 	1111.-,1)11 	1(' `.1)0(171 	' 	I( )  

ri,t11.11:111 .1(),[ A11I'd111()) 	1111,V, 1.-11!..11ii!, 	CJir. 011); 

.11:',1.11 10 1)0SI;11CI 11011.11100al 0 .10 110.101 :)111 1.1 s1'il.v11(i 	JO 

Gill 1110111!A\ 	 .10 .1:-K1111;)1.1.1 1 	! )11 iril! 

.10 t.tuti '1.105 J0 	 /WI; .10 .10111.1Pd I! !,! 	 1I13),I A010 .10 

.10 'II)1111:1111.1( 	J(r. 	1 tioil .:)s 10 i100,11;),\II..11110;1 

01 	 :7)111 11.10.11 1)rillir.111.1 .10 1.11-11)1 I! 	 i! !-!ri all 117111/0. 

JO /CtlCd1UO) :1111A1.1(.1 	 icItit .10 ;111S/C)11 

10 'ti.101.1c).11( I 

,I 0  P-1 13 )H atjl  1110.11 X.ItMSCIP .10 OA11,-)1 111011112.\ .1 	WI 

510110111 1)3It1110 1)01.11)(1 S1)0111111110.) 	.I0J 	 III? 1110.1.1 

.10 SJOIX)..11(1 :71111 .10 Si-4111),1W ,-)A!,1il1)1)01100);),).1111 (1)0.11 	 010:)0111):"Mr.'.111 

.10 6 .1:»11.11It.1 11 	 [13;11IILF)0)1.10 1I10o1 !I .ie 	 10 	1111111 

.M1110 ,CIWCIRID,) :)(11 T:1)1111 11.10.1(1 10) .11d11,10 	-711011 .10 

iim;NI,T)ii Ill /■111;cittio) c)til Ju L1011:-)111!,-: 	10101i11A\ 	 ;)11 irTim 

Jo ,,,Cullcitit()3 	 /Cm) .10 	 ,-)1; ':■,-‘1!{,v, 10 	1■1I1I 	.7)110 7011, 

.1(1 'it!) \107!11 !!!)1).-vJ;1)111i)1! SI otis/,-)tt 

.00) 	01)111):,I1.11-11 

1111)10‘11110:1 	1() 	1.1110:) 	 1A111 ❑ 	1)11110`. ∎ 1 , 1 
	

)1 	I'd1110) 	s1. 	;')I1!.0.11 

!!' 	1 01 - ),-)11(1 pp) .v.-0111() ,1!,1 



if the resolution 'elates to reincw' 1 of a I;ireetor appointed under Article 

76 to Article 81 of these 

RETIREMENT & 11,1,ECHON OIF DIRECTORS 

	

76. 	At the first annual general meeting or the Company all the I)irectors shall stand 

retired from office and Directors shill be elected 	then-  place in accordance with 

Section 178 of the Ordinance for t■ rm of (three) veal s. 

	

77. 	A retiring Director shall be eligible feu- 	CICCI )11, 

	

78. 	The Directors of the Conn: ny 	tibiect to `section 174 of the Ordinance. fix the 

number of elected Directors of ihk ( ()moan \ not later than 15 (thirty-five) days 

before the convening of the _.en, ral me,. t iny,  ,it N\ net the Directors are to be elected 

and the number so fixed shall not he ci,anged cep! with the prior approval of the 

Members in a general meeting. of tine ',.'ompany 

	

79. 	In respect of any vacancy oecutiint,  the Itircctors shall have powers from time to 

time and at any time to appoint 	 W10111-101 person to be a Director of the 

Company to hold office till expiry of she term of office of the outgoing Direct(Ii. 

	

80. 	The Directors shall unless the number )! 	who offer themselves to be elected 

is not more than the number of Director,  rise,' under Article 7;'; be elected by the 

Members of the Company in the general meeting in die following manner, namely:- 

(a) a Member shall have such number of votes as is equal to the product of the 

number of voting shares or securities held by Jinn and the number of 

Directors to be elected; 

(b) a Member may give all his votes to a single candidate or divide them 

between more than one ;.)1' the candidates in such manner as he may 

choose: and 

(c) the candidate who gels tin highest ill1111her Or votes shall be declared 

elected as the Director and then the  candidate who gets the next highest 

number Of votes shall be u declared and so on until the total number of 

Directors to be elected hasleen so elected. 

	

81. 	II at any meeting at which an election of I rectors oug,ht to take place, the places of 
. 	 . 	

)i 

the vacating Directors arc not filled up, the meeting shall stand adjourned tit:1..114c 

same day in (Ile next week ‘it the sin.,c lime and place, avid, if at the adio-t,'rrett. 



a 

• 

meeting the places iii the y tutating ;)iiveters are 'tot filled up, the vacating Directors 

or such of them as have at fiat! their plaut:s Id cd no shall be deemed to have been 

re-elected at the adjourned tnectim2,. 

1)120(111)1N(:, 	DlIZE(11)12S 

	

2. 	The Directors may lieet to■JA-2',!ier for the despatch 01.  business or undertake tile same 

Via video or telephonic confereucing adjourn or otherwise regulate their meetings. 

as tlicy' think fit. Question.,  arising. it tiny int:cling shall be decided by a majority of 

votes. hi case of an equality of votes., the Chairman shall have a second or casting 

vote. A Director may, lit(1 the Scc.ttettlity on the requisition ola Director shall, at any 

tune, summon a meet inc or the I )irectort. 

	

S! 1, 	The quorum necessary or the tran t etion of Me business of the Directors shall, 

unless 011iOnviSe determined by the Directors from time to time, be 3 (three) 

)ittclors. 

11.1e C011tt111111T 	 110!'“ 	 any vacancy in their body, but, if 

and so long as their numb,..a 	renlueeti helm\ tilt' number lixed Nv or pursuant to the 

regulations of the Comptin t.' as the necessary. quo.,-um of Directors, the continuing 

Directors Inay del Hi the purpose I illing ii casual yacancv or summoning a 

general meeting of II c ( ompany, 'art tor go odic! Purpose. 

• 
I heDirt.,-ctors 	t.'1,0...1 a 	 trout <1111011e,St the nominee 

Directors of Norinco tun! tlit triune m, period For which he is to hold office and the 

Hist (..'haifluan shalt he Mc. Wang 	it,( i ing-, lilt if no such Chairman is elected, or if 

at any meeting. the ('hairman is not pL,,:ein oithin 5 (fifteen) initia tes alter the time 

appointed for holding the sane, the Directors present may choose one of the 

Norinco noun ice Directors present to he the Chairman oldie meeting. 

The Directors may delegate any i.f• their povvers to committees consisting of such 

Member or lVlembk.ls of heir hody tta they thinly tit. Any committee so formed shall 

ill the exercise of the poytk.trs ai .leicyated conform to any regulations that may be 

imposed on it by the 1)irceh)rs. 

!`y acts done at tniy meet tile, of I he } ti recur',, or of a committee of l)ifecton-„ or by 

LtlIV person acting as a Ditt.‘cter, shad tlot\yidistanding that it shall afterwards be • 

cl.isciovered that there \vas some it...Lect Ill the appointment or continuance in office of 

airy such 	)irecion, or p-t2.J:ton autintr 	;L.:ores:tic', or that they or any of them were 



disq ualified or had vacated office, or 	not entitled to vote, he as valid as ilevery 

such person had been duly appointed or had duly continued in office and was 

qualified and had continued to be aI )irector and had been entitled to be a Director. 

88. Subject to the provisions of sub-section J2) of Section 196 of the Ordinance any 

resolution of the Directors or of a committee of Directors which is circulated in 

writing  to all Directors or all members of Ow committee (as applicable) and 

evidenced by writing  under the hands of .  majority of the Directors or members of 

the committee (as the ease may be) shall he as valid and effectual as a resolution 

duly passed at a meeting  of the Directors or of such committee, called and held in 

accordance with the provisions of these Articles. Such resolution may be contained 

in one document or in several documents in like form each signed by one or more of 

the Directors or Members of the committee concerned. 

89. Subject to the provisions of ection. 199 to 201 of the Ordinance the Directors ma v 
	• 

from lime to time appoint one of  Ili NOrinC0 'I( 111111112C I )ireciors to the office of the 

Chief Executive for such period and on such terms as they think lit, and, subject to 

the terms of any agreement entered into in any particular case, and to the provisions 

of Section 202 of the Ordinance, ilia revoLJ such appointment. The first Chief 

Executive or the contrail, till the 	annual general meeting  shall be Mr. Liu 

Zen. 	 • 
90. The Directors may entrust to and come; upon 	( 	Executive any of the powers 

exercisable by them upon such terms and conditions and with such restrictions as 

they may think fit, and either collaterally with or to the exclusion of their own 

powers, and may from time to time revoke. withdraw, alter or vary all or any or such 

powers. • 
TILE SVAI, 

91. The Directors shall provide for the safe custody of the Seal which shall only be used 

by the authority of the Directors or of a committee of the Directors authorized by the 

Directors in that behalf and every instrument to which the Seal shall he affixed shall 

either be signed by one Director and countersHed by the Secretary or by a second 

Director or by some other person appointed by the Directors for the purpose or be 

signed by the Chief Executive alone, but so that the Director, may by resolution 

determine, either generally or in any particular case. that the signature of any 



• 

111 

• 

)irector all(1/01 SeLrHilt . ' mi: he all) sett 5,• soitht mechanical means to he specified 

in such resolution. 

Al\l) kESERVES 

92. Subject to Article 	 ompany in the ,,Lcueral meeting may declare dividends 

but no dividend shall eNee,sd the amount reccmmended by the Directors. I however 

the I)irectors may also from time to time pay to the Members such interim dividends 

as appear to them justified by Ilie reser‘es t!ild profits of the Company. 

93. Unless otherwise directed, 	idend ittat.,t be paid by cheque or warrant sent through 

tile post at the registered hires of the klemhers or person entitled, or in the case of 

joint holders, to the registered address of that whose name stands first in the register 

M respect of joint holonig. And ev,...ry cheque or warrant so sent shall be made 

payable ,o the order of the person to \\ limit  a is sent. 

94. No dividends shall be paid otherwise than out of profits of the year or ;my other 

undistributed profits. 

the 1)irectors inay before let:on:mending ;Inv di eidend set aside out of the profits 01 

'onvny such tani th.'y tonI proper ;is a reserve or reserves which shall, at 

the discretion of the Dircetors, be applicable for meeting contingencies, or for 

equalizing dividends, or no any °the, purpose to which the profits 01 the Company 

may bk... properly applied. :aid pcndiit • sa...th application may. at the like discretion, 

calmer be employLd ru In bositu"..• ti the Lompam■ or he invested in such 

investments wilier than sharesut Ii> 	ouipalivi as the Directors may from time t.o 

tune think lit. 

96 	A transfer of shares shalt !tot pass it.right 1,0 any dividend declared thereon after 

()7 .  

such transfer and beforkt 	reMstratioa or lir.' transfer. 

No dividend or other itionevt ;iiivable on or in respect 	a share shall hear interest 

against the Company. I nvidchds oneitiimuti after having been declared may be 

invested or otherwist.:-  tiscd to  ht' 'Me; It. !Or time benefit of the C'ompany until 

claimed and all dividends tiuelainted or I fR c years after having been declared may 

hr VorCLited by the Directors >1 time  t,enctit 0 >  the Company provided however the 

Directors nuey at any thine ;minil such t.lrfeiturtt and pay such dividends. 

Any general meeting, simet toning or deeltaing a dividend in terms of these Articles 

may direct paymein of s yIn uh■ idtaid \\,h,,.fily or in part, by the distribution of 



specific assets, and in particular of paid-up shares, debentures or debenture stock, of 

the Company or in any one or more of sue h %vie- and such directions shall be given 

effect to and where any difficuliv arises in reiiard to the distribution the Directors 

may settle the same as they think 	pedient and in particular may issue fractional 

certificates and may determine that each payment shall be made to any Membei or 

Members upon the footing or the values o liysed iii order to adjust the rights of all 

parties and may vest any such specific assets in trustees upon such trusts for the 

persons entitled to the dividends as: 	seem expedient to the Directors. Where 

requisite the Directors shall complY v, itli Se on 73 of the Ordinance and inav 

appoint any person to sign am contract thereby required on behalf of the person 

entitled to the dividend and such appointment shall be effective. 

CAPITA ,1"/„1'ilq)7\; OF 11Z. )FITS 

The Company in the getwi 	II1CH T‘, teav upon the recommendation Of the 

Directors resoke that it 	desirable to cap!. taljte any part or the amount for the time 

being, standing to the credit of illy. ol the Company's reserve iicconnts or to the 

credit of the profit and loss account 	otherwise ivailable for distribution, and 

accordingly that such sum be set lice Ior d iribunon amongst the Member:7, who 

would be entitled thereto 	distributed ti 	a' of dividend and in the same 

proportions on condition that the same he not piaci in cash but be applied in or 

towards paying up in lull unissued shares or debentures of the Company to be 

allotted and distributed credited as fully paid up to and amongst such Members in 

the proportion aforesaid, and the Directors shall give effect to such resolution. 

I00. 	Whenever such a resolution as aforesaid shall have been passed the Directors shall 

make all appropriations and application of the undivided profits resolved to be 

capitalized thereby, and all allotments and issues of fully paid shares or debentures. 

if any, and generally shall do all acts and things required to give effect thereto, with 

full power to the Directors to make such provision by the issue of fractional 

certificates or by payment in cash or otherwise as they think fit tOr the case of shares 

or debentures becoming distributable in fractions turd also to authorise any person to 

enter on behalf of all the Members entitled thereto into an agreement with the 

Company providing for the allotment to them respectively, credited as fully paid up, 

of any further shares or debentures to \\ Inch  they may be entitled upoiLestje.  h 

• 

0 

• 



• 

• 

capitalisation, and any ,11;21•,:, 	ins k under t•:h[..•lt authority shall be effective and 

binding on all such Membei ,;. 

('Or NTS 

101. The )trectors shall cause tip ;c Lew proper hooks of accounts as required under 

Section 230 and the books of accounts shall be kept at Ihe registered Office of the 

Company or at such other pldces ai; th2 Dil'ectoi- =, shall think fit and shall be open to 

inspection by the Directors ;luring bh ines;s hours. Die Directors shall, from time to 

time, determine whether and to what e.,:teni and at what time and places and under 

what conditions or regulations [lic •iet - ounis and books or papers Of the Company or 

any of them shall be open to insocebon of the Members not being 1)irectors and 

Member or Members (not hem. 	s'mr(s)I snail not have any rigid of inspecting 

any account and books 	papcis in 1[6: Company except as conferred by law or 

authorized by the Director-, or 	‘4. ,ilipWly in the general meeting. 

102. The 1)iicetor,-; shah, as requited by 	 2;,-; and 236, cause to be prepared and 

to be held belbre the 	 ,..,en ,.-r11 meeting stick profit and loss accounts 

or income and expenditur . 	 [1(.1 ha nice :diet:is duly audited and reports as 

are referred to in those sect ms A hhinee :,Itcet, profit and loss account, income 

and exprn(Iiture UCC()LI]ll ;.11110 
	

IS referred to above shall be made out every 

• 
year and laid bcroo 	t oloptoly III ihe ;.mitual general meeting made upt(i a date 

not !non: than lour 'twin! 	1 )eloi% 	[ 	hieuti[n.t. The bahmee sheet and profit Anil 

loss aceount or incemc expt_. [iLli[iii: ,..ount shall be accompanied by a repot( of 

the auditors of the (omp .my and the [(wo oh the 1.)ircetors. A copy of the balance 

sheet and profit an.i loss atvouuti 	',conic and expenditure account and reports oh 

the Directors and auditors shill, .n least 21 (twenty-one) days preceding the 

meeting, be sent to the person.; emilleJ to receive notices of general meetings in the 

manner in which notices are in be 	 1)irectors shall comply with the 

i)royisions of Sections 23(t ;mod )3(s. 

`all)! 01:S 

Auditor:; shall be appoinu.d and then [Hu es, 	 in accordance with Sections 

2 and 	of the r.)rdintme,.. he 	t,nbany shall at each annual general meeting 

0 



appoint an auditor to hold office from lire tt otIcillsiOn Or that meeting until the 

conclusion oldie next annual 2.,cnciTil meet 

NOTRI 

104. A notice nay he given by the (:ompany to ;WV Member either personally or by 

sending it by post to him to his registered address or (i I he has no registered address 

in Pakistan) to the address. if any. within Pakistan supplied by him to the Company 

for the giving of notices to hint. 

105. (1) 	Notice of every general tnecting shall he given in some manner 

hereinbefore authorised to (a) e\ cry Nicniber c\cept those Members who 

(having no registered address within Pakistan) have not supplied to the 

Company all address \\ - ithin  Pakistan 1.( .  Hie !2,1V11112, of notices to them, (b) 

every person entitled to a •11;11(.. in C011::,CinICI1CC of the death or insolvent• 

or a Member, \\...ho Nil fly,  lu>_ ,ileath 	ins() \ ellCV would be entitled to 

receive. none(_- or the in,Joilig. 	at the auditors ot the Company. 

(2) If a  Member has  no icLisk•H.. 	vidre"-' 11 l'AnThli). and has not supplied to 

the Company an adtir,s 	HMI l'aJ.,J;ian fot the giving of notices to him, 

notice addressed to him or to the Mewhers generally and advertised in a 

newspaper circulating in the neighbourhood of the registered office of the 

Company shall be deemed to he duly t21VCil 10 111111 on the day on which the 

advertisement appears. 

(3) A notice may be given by the Company to the joint-holders of a share by 

giving the notice to the jonn-holder named first in the register in respect of 

the share. 

(4) A notice may he given by the Company to persons entitled to a share in 

consequence of the death r'r insolvencv °Fa Member ny sending it through 

the post in a prepaid letter :.iddrosed to them by name, or by the title of 

representatives of the deceased, or assignee of the insolvent or by any like 

description, at the address (i!' any) in Pakistan supplied for the purpose by 

the person claiming to be so entitled, in-  (until such an address has been so 

supplied) by giving the dotter 	 manner in which the same might 

have bean given if die death or insokencv had not occurred. 



	

06. 	If the Company is wound up, tie iflaidfgor may, with the sanction or fi Special 

Resolution of 111C C0111!rlYa 	o otiie aanciion 'equired by the Ordinance, 

divide amongst the Nlembers., iispecit.f. or loud, the whole or any part of the assets 

of 	Company, whether tlicy consist of property of the same kind or not. 

	

107 	For the purpose afiiresaid, the liquidatol inay set such value as he deems flair upon 

the property to be divided ;is alifiresald find may dc.lertnine how Such division shall 

be carried out as between the Members or ciillerent classes 	Members. 

• 
I M. 	The liquiddtor may, with the Ilk,. sanction, ,.•est the whole or any part of such assets 

ia trustees upon such trusiff tar he ItertHi at the contributories as the liquidator. 

with the like sanction, thinks Lit, but se that no Member shall be compelled to accept 

any shares or othei securities wlierc-oi, there u any liability. 

SECkh.e. 

• 	
100. 	Save fis otherwise pro\ iled in the Of flinftree no Member or other person (not king 

a Director', shall he cant f' 	\ ifat .ind inspect any or the Company's prf,:anises or 

properties of the (lonipany 0 ithout 	cift.,frinission of the Il)irectors oh the (Amman); 

for the lime t-te t ult.  or 	IlLTS( 	i!iHR“. k0,1 if{ this behalf by the Directors or to 

reci ffiic discovery or ,,fif 	111r,%r111! 	 1iCiail oh the Company's 

trading or ,fulY lOiter Ii alt is to-  wa. lie in die !satire tiLl a trade secret, mystery or • 	trade or secret proof:as or of :my 11511 	5 ffitscsf\or which may relate to the conduct 

of the business of (JAe 	 and 	hic.h 'HI the opinion of the I)irectors will he 

inexpedient in the interest col the N•flcialiols 	the Company to communicate to the 

punlic. 

• .• 

I lOop 	he (liner lf,xectiti \ e, t hrectors Amino!. Secreta)'y, Chief` Accountant. Legal 

• 
Advisor or other officer or the (. onnifif 	hir the lime being shah be indemnified out 

of the funds of du_ Cofiloany frotti all snits., proceedings, cost charges, losses. 



damages and expenses which ;Jilt,/ one may 	by reason of any act done Or 

committed to be done for and on hehali of the t. mpaity. 

1)1SPt. RESOLUTMN 

111. 	In the event that a dispute, claim or controversy arises between the compan y, 

management of its shareholders, or between !lit' shareholders inter se, or the 

directors inter se, all steps oar he taken to settle the dispute and resolve the issue 

through mediation by an accredited mediator before taking recourse to formal 

dispute resolution such as arbitration or littgaiii tn. 

• 

• 

• 

• 
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We the §e.wro:1 person'' f4 whose names and addresses are subscribed below are desirous of beim: formed into a Company in pursuance of the Articles 

..t
=  

As'sor iatiort end, widiespecti■ el■ aLtree to take the number II SrlareS in the capital Of the Company set opposite to our respective names:- 

	

Nthiier  and smoame 	tp2CNIC 	\o 1 Father's 
-----,-,.e...,  _ 	: 	) 	•::': 

 
NICOP 	Husband's 

,,s'k' 	No Passport ' Name in 1011 
No. 

, Nationaliik 
	

Occupation 	I Residential Address 
	

Number of shares taken Signatures 
Ilk each subscribc)-  

NORINCO 
INTERNATIONAL 

COOPERATION 
LIMITED through its 

authorised 
representatiN e Wang 
Xinging. holder of 
Passport No. 

PE0575302 
AN ENERGY 
(PRiv ATE) LI \ 	D 
through its authorised 
hepresentative Asad 
Main 	ma -t.i.1)6Ider of 
CNIC No. 61101- 

; 3375696-9  
WANG XINQING 

Room 301-302. Floor 3. 	89,997 	(Eighty 	Nine 

Building 17. Block 12. 	Thousand Nine Hundred ' 

No.188 South-Fourth-Ring 
	

Ninety Seven) ordinary 

West Road. Fengtai District. 	shares of PKR 10E- (Pak 

Beijing. Peoples Republic of I Rupees Ten) each 
Chino 

HI: 	S1-1 	 Suite 	Fie ,t.. 	9,999 	(Nine 	Tliousand 
floc-1,Toit 	;sta. Plot Numbe 	Nine 	Hundred 	Ninet 
E 	chal-1 O. Scheme (d5. 	Nine; ordinal- % 	stares ni 

t,kp, 	10 - 	Wtks. 	Pikoces 
len) each 

PE0575302 Wand 	 -lest' 	1 
Niaov.0 

k• 	 No:mco Internationai Plaza. 	1 (One) ordinary share of 
Picsiecm. 	No. 	3. 	Zhengda 	Road. ' PKR 	10•- 	(Pak 	Rupees 
Norinco 	Intl 	: 	Shijingshan 	District. 	I Ten) each 
Cooperation 	Beijing. Peoples Republic of 
Limited. 	China 	 I 

pE0026777 Wu 	 Chinese 
Minushun 

Enaineer Floor 22. 	Eangdinvuan, No. 	1 (One) ordinary share of 

	

Zifang Road. Chaovang 	PKR 	- 	(Pak 	Rupees 

District, 	Beijing, 	Peoples 	Ten) each 

Republic of China 

PE0023582 Eiu Yusond Chinese Project 

Manager 

	

Norinco International Plaza, 	I (One) ordinary share of 

I No. 	6. 	Zhenoda 	Road, 	PKR 	10 	(Pak 	Rupees 

Shijingshan 	District. 	Ten) each 

Beijing. Peoples Republic of 
China 

\ XIAOCHEAN 

LIU ZHEN 



ASAP MANI NLAZ1 61101- 
3375696-9 

!fassaduci 
Hussain 
Niazi 

Pakistani Businessman 	House No. 	331. Street No. 	1 (One) ordinary share of 
68, 	Sector 	F-11 	1. 	PKR 	10.!. - 	(Pak 	Rupees 
Islamabad. 	 Ten) each 

Total number of shares to be taken 100,000 	(One 	Hundred 
Thousand) 	ordinary 
shares of PKR 10:- (Pak 
Rupees Ten) each 

Dated: The 25th day of January. 2016 

Witness to the those signatures: 

NIFT (Address: 511-1 FLOOR AWI PLAZA. 1.1. 	!FAD 	RI 
	

HI 	!!!!!! 

• • 	• 	• 



Ill- • o. NORINCO Intl Thatta Power 
$a*ffl Ft pittt 

5th MAY 2017 

To, 

Registrar, 

National Electric Regulatory Authority (NEPRA) 

Islamabad. 

• Subject: 	Submission of Application. 

Dear Sir, 

With reference to Generation License application and Schedule iii point No. 8 

1. Project Cost 	 USD$ 119,630,548.47 

2. Sources and amount of equity and debt. 	The Export-Import Bank of 

China 

("EXIM BANK") 

Industrial and Commercial Bank of China 

("ICBC") 

Bank of China ("BOC") 
USD$ 35,889,164.54(Equity) 

• 	 USD$ 83,741,383.93(Debt) 

Your kind consideration in this regards will be highly appreciated 

Warm Regards 

Asad 	Niazi 

Direc 	& COO 

NORINCO International Thatta Power (PVT.) Limited itANgrilEtt4NOM 
Suite No. 201, 2nd Floor, Horizon Vista, Block 4, Clifton, Karachi, Pakistan 
UAN: +92-21-111-111-275 PABX: +92-21-35371833-34 Fax: +92-21-35371836 Email: notinco-power@qq.com  

• 
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NO. DAE/Wind/77-B/2015 
GOVERNMENT OF NNW 

Directorate of Alternative Energy 
ENERGY DEPARTMENT 

Karachi, dated 20th April, 2015 

Mr. Wang YueTao, 
President , 
Norinco International Cooperation Ltd. 
C/0 Mr. Asad Alam Khan 
101,Horizon Vista, Plot # Commercial -10 
Block-4 scheme 5, Clifton Karachi. 

Subject: 	uTTER  1r INTENT 4i..019R 5Q MW  THATTA WIND FARM-II 
PROJECT 

Reference: your letterfproposal dated nil. 

• In pursuance of the Policy for Development of Renewable Energy for 
Power Generation 2006 (Policy"), implemented by Govt. of Sindh under clause 32 of 
schedule II, Sindh Govt. Rules of Business 1986, the Directorate of Alternative 
Energy, Energy Department Govt of Sindh, (DAE, GoS) hereby confirm its Interest 
in your proposal for establishing an approximately 50MW Wind Power Generation 
Project in wind corridor Thatta. The sponsors may approach the Land Utilization 
(W) Department, through Energy Department Government of Sindh for acquisition 
of land. DAE GoS shall facilitate the sponsors for acquisition of land for project 
development. DAE Cos acknowledges receipt of Bank Guarantee NO. 
W288011500099 issued on dated 17t1' Ap411,2015, in the sum of USD25,000i(USD 
'twenty Five thousand only) from Industrial Commercial Bank of China, Karachi, 
Branch for the issuance of Letter of Intent CLOI/ NO.DAE/Windr774312015111. 
2. The Sponsor(s) is required to complete the feasibility study and 
achieve the milestones listed at the Annex-I to this LOI CLOT Milestones/ for the 
subject project, at no risk and at no cost to, and without any obligation on the part of 
the DAE Energy Department Government of Sindh or any other Provincial (Sindh) 
agency, within a period of 18 Months from the date of issuance of this LOI. 

3. The Sponsor(s) is required to carry out and complete the feasibility 
study in accordance with internationally acceptable standards and in accordance 
with the terms and conditions stipulated in the Policy and this LOt, The feasibility 
study must include, inter alia, micro-siting details, detailed power production 
estimates based on wind speed benchmarks set by DAE GoS/GoP , soil tests 
reports, technical details pertaining to wind turbines to be used in the wind farm, 
electrical studies (including but not limited to short-circuit study, power quality study, 
load flow study and stability study), environmental study, project costing, financing 
plan, carbon credits, financing terms, tariff calculations and assumptions for financial 
calculations including economicifinancial analysis. The Sponsor is also advised to 
liaise with Panel of Expert (POE), constituted by DAE,GoS. and the power purchaser 
while determining the site, project layout, sub-station design and layout, the 
transmission line, interconnection arrangements and other related matters. 

• 
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4. 	The validity of this LOl is Eighteen (18) calendar months from the date 
of its issue, where after it will automatically lapse immediately (unless extended
pursuant to clause 5 or 6), being the 19 October,2016 (the *Expiry Date"). 
issuance of this LOI or the lapsing of its validity, or your conducting a feasibility study 
there under, cannot form the basis of any claim for compensation or damages by the 
Sponsor(s) or the project company or any party claiming through or under them 
against the Government of Sindh or any of Its allied department, employees or 
consultants on any grounds whatsoever, during or after the expiry of the validity of 
the LOI. 

	

5, 	The Sponsor(s) is therefore required to complete the feasibility study 
and achieve the LOI Milestones for the subject project within the validity of this LOI. 
The Sponsor(s) is also required to submit quarterly progress reports to be reviewed 
by Panel of Experts (POE). Provided the Sponsor(s) meets the LOI Milestones on 
the stated dates. the expiry date of this LOI shall be extended on a day-to-day basis 
for the number of days of delay by which the approval or review by the relevant 
public sector entity listed in the LOl Milestones is delayed beyond the corresponding 
period stated in the 101 Milestones. In case there is a delay in completion of the 
feasibility study within the validity of this LOI for reasons not attributable to a public 
sector entity, a one-time extension may be granted up to a maximum period of 180 
days, provided that DAE GoS is satisfied that the feasibility study Is being conducted 
In a satisfactory manner and is likely to be completed shortly, and provided the 
Sponsor(s) enhance the amount of the bank guarantee to twice its original amount 
and extend its validity for a period six (6) months beyond the extended date of the 
LO1. Furthermore, if the said feasibility study Is technically approved by the Panel of 
Experts and later the tariff awarded by REPRA Is not agreed by the Sponsor(s) (such 
decision to be made within 30 days of the award of the tariff, and in any event within 
the validity of the 101), the bank guarantee less 10% deduction for administrative 
and ancillary charges, would be returned to the Sponsor(s). 

	

6. 	The Sponsor(s) shall apply to NEPRA for award of tariff within the 
period of validity of this 101. Upon tariff being given, the Sponsor(s) shall forthwith 
submit a new Performance Guarantee in the sum of USD125,0001 (One Hundred 
Twenty Five thousand US dollars) (subject to revision from time to time) and obtain 
the Letter of Support (Tripartite i.e. AEDB for GoP, Energy Department for GoS and 
Project Company) from DAE GoS within the validity period of this 101, provided, if 
the award of the tariff is delayed beyond the initial validity of the LOl, the Sponsor(s) 
shall extend the bank guarantee for a further period of six (6) months (or such period 

• as may be determined by DAE GoS In the circumstances) and the validity of this LOl 
shall be extended ipso facto for a further period of six (6) months, and the 
SpOnsor(s) shall obtain the Letter of Support and submit the Performance Guarantee 
within the extended period afore-said. For avoidance of doubt, the afore-said 
extension process may be repeated if the tariff is not announced (Including any 
review petition filed by the Spon,sor(s), such review (if any) to be filed within the 
period prescribed in the NEPRA (Tariff Procedures and Standards) Rules up to 
fifteen (15) days before the then prevailing Expiry Date. 

	

7. 	In case the Sponsor(s) fails to meet the LO1 Milestones or perform any 
other obligations set forth in the Policy and this 101, including the extension of the 
date of expiry of bank guarantee as provided herein, DAE GoS will terminate this LOP 
and encash the bank guarantee. 

• 

• 

• 



• 
Agreed & Accepted for and on behalf 
MIS Norinco International Cooperation Ltd 

% - cm. 2_11k 

• 8, 	(A) Pending the nomination of the Main Sponsor per sub-clause (B), the 
MIS Norinco International Cooperation Ltd. {being the individual or group holding 
at least 20% equity or participatory interest in the (PP project) is liable for ail 
obligations and liabilities of and on behalf of all other shareholders/ Sponsor(s) 
(without relieving the other shareholders/Sponsor(s) of their obligations and liabilities 
under this L01). It Is emphasized that the financial and other relevant credentials of 
MIS Norinco international Cooperation Ltd. were a fundamental consideration for 
exercise of its shareholding (or other participatory interest, if the project company is 
not formed by the date of issue of the LOl) in the project or the project company 
without the prior written approval of DAE, Energy Department GoS, which approval 
may be declined by DAE, Energy Department GoS in its discretion if the proposed 
transferee's financial and other relevant credentials are found unsatisfactory. 

(B) The Sponsor(s) is advised to nominate the Main Sponsor (being the 
individual or group holding at least 20% equity or participatory interest in the IPP 
project) no later than the Expiry Date of the LOI. In default of nomination as 
aforesaid, the MIS Morino ° International Cooperation Ltd will be deemed the Main 
Sponsor for all Intents and purposes. The Main Sponsor together with other initial 
project shareholders/Sponsor(s) (which shall, subject in each case to sub-clause (A) 

• above, by firmly settled and announced to DAE GoS by the Expiry Date of the L01), 
must hold 51% of the project equity for a period up to the project's Commercial 
Operations Date (COD). 

(C) Any actual or purported transfer or assignment of the shares or other 
participatory interests by the Sponsor(s) I shareholders in contravention of the 
foregoing restrictions without prior written consent of the DAE GoS shall render this 
LOt void and the bank guarantee will be encashed in such case by DAE GoS. 

9. 	This 101 is not assignable and non-transferable, This LOt shall be void 
• upon any actual or purported assignment or transfer hereof without the prior written 

consent of DAE GoS. 

10. 	This LOl Is issued In duplicate on the date hereof, and it shall come 
into effect when one copy is received by DAE, Energy Department GoS. after being 
duly countersigned by you. Nevertheless, this LOl shall lapse if the countersigned 
copy is not received at DAE within 15 days of its issuance. 

Engr. Mehfooz Ahmed Qui) 
Director Alternative Energy 
Dt,e,.Energy Department 

'ndh 

ed 
NORM THATTA POW MVP  tilt 
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NO. DAENVind/77/2015 
GOVERNMENT OF SINDH 

Directorate of Alternative Energy 
ENERGY DEPARTMENT 

Karachi, dated December 2, 2016 

 

Ph: 021-99206449 

SAY NO TO CORRUPTION  

v7P rif(-Wang YueTao, 
President , 
Norinco International Cooperation Ltd. 
C/o Mr. Asad Alam Khan 
101, Horizon Vista, Plot # Commercial-10 
Block-4, Scheme-5, Clifton Karachi 

SUB: 	EXTENSION IN THE VALIDITY PERIOD OF  LETTER OF INTENT 
(LOI NO.DAEIWIND/77-B12015110 DATED 20 APRIL 2015) ISSUED 
TO M/S NORINCO INTERNATIONAL THATTA POWER (PVT.) 
LIMITED (NITPPL) FOR THE DEVELOPMENT OF 50MW WIND 
POWER PROJECT . 

Reference is made to your request vide letter No. Nil dated 18th  

October 2016 regarding subject matter. 

2. Directorate of Alternative Energy, Energy Department, Govt. of Sindh is 
pleased to convey the extension in the validity period of LOI No.DAE/VVind/77- 

B/2015/10 dated 20th  April 2015 for the development of 50MW Wind Power Project 

at Jhimpir wind corridor Thatta, Sindh upto 10-07-2017. 

3. All other terms and conditions of 1_01 No.DAE/Wind/7743/2015110  

dated 20th  April 2015 shall remain same. 

(ENGR. MEHFOOZ AHMED QAZI) 
Director (Alternative Energy) 

Copy for information to: 
i) Secretary, Land Utilization Department, Govt. of Sindh 

ii) Registrar, NEPRA, Islamabad 

iii) CEO, Alternative Energy Development Board, Islamabad 

iv) CEO, CPPA, Islamabad 

v) GM Planning (Power), NTDC, Lahore 

vi) PS to Secretary, Energy Department, Govt. of Sindh 
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NORINCO INTERNATIONAL THATTA POWER (PRIVATE) LIMITED 

Suite No. 201, ri  Floor, Horizon Vista, Block 4, Clifton, Karachi, Pakistan 



fV NORINCO INTL THATTA POWER 

ibZEIllIgP*Ett 

Introduction of Norinco International Thatta Power (PVT.) Limited 

1 Norinco International Thatta Power (PVT.) Limited ("Norinco -2" or "Project 

Company") is a Pakistan based company with the sole objective of developing, 

financing, building and operating Norinco International 50MW Wind Power 

Project in Jhampir, Karachi, Pakistan (the "Project"). The Project is being pursued 

under the terms of a Letter of Intent ("L01") issued by DAE in 2015. 

2 Sponsor 

The Sponsor for Norinco International 2x50MW Wind Power Project is two 
shareholder of the Project Company, NORINCO INTERNATIONAL COOPERATION LTD, 
a company incorporated under the laws of PRC, with company number 
110000010706353 and having its registered address at Room 301 & 302, 3/F, 
Building 47, Block 12, No.188, South Sihuan West Road Fengtai District, Beijing, PRC 

and AN ENERGY (PYT.) LIMITED, a company incorporated under the laws of Pakistan, 

with company number 0092884 and having its registered office at Suit # 201, 2nd 

Floor, Horizon Vista, Plot Number Commercial-10, Scheme 05, Block 04, Clifton, 

Karachi, Pakistan ("AEPT"). The Equity of the total investment will be financed by the 
two shareholders. And the Debt of the total investment will be financed by 
commercial Bank, ie. ICBC Karachi, Bank of China (BOC) or China Exim Bank. 

It is to be noted that the company had applied for (2x50) wind form project and LOIs 
have been issued with proper segregation. We have review generation license for 1st  

phase of 50MW wind power and now we are applying for the 2X50MW project. This 

project may generation license for Please be read as NORINCO-2. 

3 The Site 

Norinco International Thatta Power (PVT.) Limited has acquired land around 2500 
acres for the Project Company's Norinco International 50MW Wind Power Project, 
located at Jhampir in Sindh Province of Pakistan, about 110km northeast away from 
Karachi and 80km northeast away from Port Qasim, with geographical coordinates of 
68°0'4'68°3'55" E and 25°5'23'25°8'4" N. The project area stretches in nearly 
northwest-southeast direction, with a length of about 6.7km and a width of 1.6km. 
The elevation of the project area is 40m' 60m. The site was selected after going 
through various technical studies of terrain and assessment of wind. 

NORINCO INTERNATIONAL THATTA POWER (PRIVATE) LIMITED 

Suite No. 201, rd  Floor, Horizon Vista, Block 4, Clifton, Karachi, Pakistan 

Direct: +92-2-35371189 Fax:+92-21-35371836 Email: norinco-powerrgqq.com  

• 

• 

• 

• 
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NORINCO INTL THATTA POWER 

AZ 	Ifft Olt 	t 

Geo-technical study has been carried out on the Project Site. Soil conditions were 
found to be favorable for road construction and for installing underground facilities 
such as wind turbine foundations etc. The bearing capacity is high and stable. A 
comprehensive Geo-technical study will be conducted under the supervision of EPC 
Contractor. 

4 Onshore and Offshore Contractor, O&M Contractor 

M/S Norinco International Cooperation Limited, a company incorporated under 
thelaws of the People's Republic of China, as the onshore Contractor, shall execute 
the Onshore Works of civil construction for Norinco International Thatta 50MW 
Wind Power 

M/S GLORY TOWN HOLDINGS LIMITED, a company incorporated under the laws of 
Hong Kong, the People's Republic of China, as the offshore Contractor, shall execute 
the offshore work of procuring and suppling the Equipment and materials for the 
execution of Norinco International Thatta50MW Wind Power Project. 

Norinco International Thatta Power (PVT.) Limited will establish its own 0 &M team 
after the commercial operation. 

The key features of WTG procured by M/S GLORY TOWN HOLDINGS LIMITED 
fromM/SGold Wind Tech. are shown in the following table. 

Type of WTG GW121-2.5MW 

Height of Hub 90m 

Diameter of blade 121m 

Number of blade 3 

Capacity 2.5MW 

5 Wind Assessment 

Based on the calculation and analysis of wind resource, the main wind direction of 

NORINCO INTERNATIONAL THATTA POWER (PRIVATE) LIMITED 
• Suite No. 201, 2"d  Floor, Horizon Vista, Block 4, Clifton, Karachi, Pakistan 
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Thatta wind farm is basically consistent with that of the main wind energy, and 
west-southwest (WSW) and west (S) winds have the maximum speed, power and 
frequency, with the prevailing wind in a direction stable. There is no destructive wind 
speed in Thatta wind farm, the wind quality is good, the prevailing wind direction is 
stable, enjoying good wind energy resources. Therefore, Thatta wind farm boasts a 

desirable site for wind power development. 

6 Environmental Studies 

As per the requirements of Section 12 of Pakistan Environmental Protection Act 
(PEPA), 1997, Project Company has completed the Initial Environmental Examination 
("LEE") report for the Project. The Project is not likely to have any significant adverse 
environmental impacts, which could be irreversible or could affect sensitive 
eco-system, requires involuntary resettlement, or has an unprecedented impact. The 
Project has no gaseous and other emissions. Sewerage will be treated and reused at 

the Project Site for sprinkling on the unpaved site to reduce fugitive dust. The Project 

is also not located in the vicinity of sensitive location of national importance. 
Therefore Project falls under Category "B" according to "Pakistan Environmental 
Protection Agency, Review ofIEE & EIA Regulations 1997/2000 (revised)". Sindh 
Environmental Protection Agency has issuedNo Objection Certificate ("NOC") to the 

Project Company on March 4, 2016. 

7 Social Responsibility 

The Sponsors of Project Company always regard corporate social responsibility as an 
important force in building a harmonious society. They also believe in paying full 
attention to human factors, exercising environmental protections and conservation, 
increasing employment, and helping build the community. Every year they support 
numerous educational, sporting, and charity programs designed to help a wide range 
of people. Operations of the Plant will provide job opportunities especially to the 
local people. Poverty alleviation, though at minor scale, will be another benefit 

besides meeting power shortage in Pakistan. 

8 Project Agreements 

Project Company will sign; 

(1). Implementation Agreement with the Government of Pakistan through 

Alternative Energy Development Board 

(2)Energy Purchase Agreement with National Transmission And Dispatch Company 
Limited (through its Central Power Purchasing Agency on behalf of ex-WAPDA 

Distribution Companies) 

9 Financing 

Total Project Cost, expressed in United States Dollars, has been calculated after 

NORINCO INTERNATIONAL THATTA POWER (PRIVATE) LIMITED 
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thorough analyses,evaluation, and understanding of the dynamics that affects the 
development, construction, andoperations of a wind farm in Pakistan. 

The Project cost will be financed by a combination of loan and equity. Maximum 
Loan Equity ratiofor the Project is assumed as 70%:30%. 

Equity: Sponsorhave lined up the required equity for the Project. Norinco 
International and AN Energy (Pvt.) Ltd will contributed 100% of the required equity. 

Loan: Project Company is negotiating loan for the Project with ICBC Karachi, Bank of 
China and China Exim Bank and will arrange 100% financing for the Project. 

10 Tariff 

• 	Project Company is filing Upfront Tariff petition with NEPRA separately. 

11 Timeline 

Tentative financial close date of the Project is August 31st, 2018 and construction 
will start 31st December 2017 Under the terms of the Contract, construction will be 
completed in 18 months andComrnercial Operations Date ("COD") is June 30, 2019. 

12 Contact Details 

• 
Asad Alam Niazi 
Director and COO 

Norinco International Thatta Power (PVT.) Limited 
Suite No. 201, 2nd Floor, Horizon Vista, Block 4, Clifton, Karachi, Pakistan. 
Direct: +92 2135371189 
Fax: +92 2135371836 
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Summary of Plant Details 

• 
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Summary of Plant details 

Regulations 3(5), 3(6), and Schedule III of the National Electric Power 

RegulatoryAuthority Licensing (Application and Modification Procedure) 

Regulations, 1999. 

Name of Applicant: Norinco International Thatta Power (PVT.) Limited 

Registered Office 
Suite No. 201, 2nd Floor, Horizon Vista, Block 4, 
Clifton, Karachi, Pakistan 
Director: +92-2-35371189 	Fax:+92-21-35371836 

Business Office: 
Suite No. 201, 2nd Floor, Horizon Vista, Block 4, 
Clifton, Karachi, Pakistan 
Director: +92-2-35371189 	Fax:+92-21-35371836 

Plants Location: Jhampir, Thatta District, Karachi, Sindh, Pakistan 

Type of Facility Wind 

Proposed Buyer 

National Transmission And Dispatch Company 
Limited (through its Central Power Purchasing 
Agency on behalf of ex-WAPDA Distribution 
Companies) 

Plant Configuration 
a) Plant Size 

b) De-rated Capacity(on account of 
Air density, humidity, temperature, wake 
effect, wind direction, rain etc) 
c) Auxiliary Consumption 
d) Total Net Capacity 
e) Type of Technology 

f) Number of Unit 

g) Unit Size 
h) Unit Make and Model 
i) Commissioning Date 
j) Expected life of the Projectfrom COD 

50WM 
46MW 

1MW 
45MW 
Wind 
20 

2.5MW each 
Gold Wind Tech. GW121/2.5MW 
April 30,2019 
25-year 

Plant Characteristics 

a) Generation Voltage 
690V at generator terminal and 132kV at the 
point of interconnection with the grid 

b) Power Factor 
0.95 lagging/leading at turbine output. 0.95 
lagging/ leading at interconnection point. 

c) AGC (Automatic Generation Control/ 
AVR (Automatic Voltage ) 

Not applicable 

d) Ramping Rate Not applicable 

e) Alternate Fuel Not applicable 

f) Auxiliary Consumption 1MW 

g) Time to Synchronize As per NTDC's approved specifications 

Proposed Tariff Upfront Tariff 

Note: All the above figures are indicative. The Net Capacity available to NTC for dispatch and 

NORINCO INTERNATIONAL THATTA POWER (PRIVATE) LIMITED 
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provision to purchase will be determined through procedures contained in the Agreements or Grid 

Code. 
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CC: 

(Nlaqsood Ah tad Qure 
General Manager Planning Power 

NATIONAL TRANSMISSION & DESPATCH CO. LTD (NTDC) 

General Manager Planning Power, NTDC 

No. GMPP/CEMP/TRP-380,1712. -e‘ 	 Dated: 03-04-2017 

Chief Executive Officer CPPA(G) Ltd. 
Shaheed-e-Iviillat Secretariat, 
6th  Floor, Jinnah Avenue, 
Blue Area, Islamabad. 
tfav,:0.51-92 13o 16 

Sub: Approval of Grid Interconnection Study Report of 50 MW Norinco-2 Wind Power Project by 

M/s Norinco International Matta 	er (Pvt) Limited-2 (NITPPL-2) at Jliimpir Thatta 

Sindh 

Ref: 	CPPA-G letter No. CPPA(G)LICEO/DGMT-IUMT-V/NI1PPL-21 8105-06 dated 21-03-2017. 

eThis office has received the final grid interconnection study report of the subject Norinco-2 WPP vide 

above referred letter. After review of the report, it was found that most of our comments communicated 

previously vide our letter No. GMPP,CEMP!TRP-380/5177-82 dated 02-12-2016 had been incorporated in 

the subject report. Therefore, the grid interconnection study report of Norinco-2 WPP is approved at NTDC 

end as per assumptions and study results presented in the report. 

It is intimated that the Grid Code Addendum for Wind Power Projects is being updated at present and after 

its approval from NEPRA, the developers of the subject wind power project will be required to 

• follow:/ implement the requirements/recommendations as given in the Grid Code Addendum for Wind 

Power Projects. It is added that during EPA, if there is any major change in the parameters of the subject 

Norinco-2 WPP as used in the subject grid interconnection study, then relevant studies will have to be 

revised. 

It is also important to intimate that the subject report has been approved only for power evacuation! 

interconnectivity aspects of the subject Norinco-2 WPP. Moreover, there may be some modification in the 

interconnection arrangement of the subject WPP depending on variation in its COD as well as other power 

• plants in the area. Any commitment regarding project execution or for any other purpose should be 

discussed with CPPA(G) and relevant departments of NIDC/1 IESCO. Moreover, the comments of 

HESCO on the subject report may be obtained. 

Chief Executive Officer, I IESCO 

GeneGal Manager (Services Division) NTDC. 

Director & COO Norinco International Thatta Power (Pvt) Limted-2 (NITPPL-2), Suit No 

Floor, Horizon Vista Block 4„ Clifton, Karachi, Pakistan. 
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Executive Summary 

• he study objective, approach and methodology have been described and the 

plant's data received from the client Norinco International Thatta Power (Pvt.) 

Limited has been validated. 

➢ Ihe wind project by Norinco International I hatta Power (Pvt.) Limited, referred 

to as Norinco-2 WPP in the remainder of the report, is expected to start 

commercial operation by summer 2019. Therefore, the scenario of 

August/September 2019 has been selected to carry out the study as it will help 

determine the maximum impact of the project. 

➢ The latest generation, transmission plan and load forecast provided by NTDC 

• 

	

	
has been used for the study, attached in Appendix — 2, vide data permission 

letter no. GMPP/CEMP/TRP-380/3416-18 dated 17-08-2016. 

➢ Recently a study of 10 WPPs was carried out by NTDCL planning department to 

fill the power capacity vacated by NB! Wind Power Pakistan II & III. A new 

220kV grid station with the name of Jhimpir-2 was proposed which was 

• 

	

	 connected by loop in-loop out configuration of Jamshoro — KDA 220kV single 

circuit and Jhimpir-1 — Gharo 22UkV single circuit. I his study is carried out for 

15 new WPPs in integration with the already planned WPPs and other 

upcoming WPPs in its vicinity. 

➢ Out of these 15 WPPs, 9 plants which lie in the southern part of Jhimpir namely 

Indus, Lakeside, DHA City, Noor, Metro-2, Iran Pak, Nasda, Uni-energy and Shafi • 

	

	
Energy WPPs, are proposed to be connected to the newly proposed Jhimpir-2 

220/132kV Grid station. Since the site of Jhimpir-2 22U/132kV grid station has 

recently been finalized hence a site visit was carried out on 25th January 2017 

along with NTDC official to verify the distances of the upcoming 220kV circuits 

emanating from this grid station. Moreover sites of the above mentioned 9 

WPPs were also visited to develop technically correct as well as least cost 

scheme for evacuation of power from these WPPs. Based on the location of the 

WPPs, two loops (each having 8 WPPs) were proposed at Jhimpir-2 grid station. 

N 
IS 

• 
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The configuration of the new loops is shown in Appendix-4 and the list 
of WPPs 

in each loop is provided below: 

First Loop: 
Lakeside, Nasda, Trans-Atlantic, Uni-Energy, Iran Pak, Artistic, Act-2 

and Cacho WPPs 

Second Loon: Indus, Gui Ahmed, Metro-2, 7tilaildia, Din Fnergy, Moor, Shafi 

Energy and DHA-City WPPs 

➢ 
Sites of 3 plants out of these 15 WPPs which lie in the northern part of Jhimpir 

namely Norinco-2, Sinowell and Tricorn WPPs were also visited 
and they are 

proposed to be connected via loop in-loop out of upcoming Jhimpir-1 - T.M 

Khan 132kV single circuit. Similarly Burj WPP is proposed to be connected via 

loop in-loop out of Thatta — FWEL-I 132kV S/C and Master Green 
WPP which is 

located in Jamshoro district is proposed to be connected by loop in-loop out 

configuration of the newly proposed Nooriabad Jamshoro old 
132kV single 

circuit. Lastly, Lootah Energy WPP is proposed 
to be connected via loop in-loop 

out of upcoming Jhimpir-1 — Tricon-A 132kV S/C 

➢ 
Norinco-2 WPP which is the plant under study, has been placed in 

the loop at 

770/11?kV Ihimpir-1  grid station. Norinco-2  Wind Power Plant would he 

connected by a double circuit of 132 kV by looping in-out configuration of the 

one circuit of Jhimpir-1 — T.M.Khan along with Tricom WPP and Sinowell WPP. 

It 
should be noted that the length of circuits used for the simulations are 

confirmed from site visit and agreed with NTDC official. They may change 

slightly during the implementation of the project. In addition, the connectivity 

of Not 	
WPP wiiii neighboring wind power plaras may change, depending 

upon the COD of the project. 

);> The scheme of interconnection of these 15 new WPPs including Norinco-2 WPP 

proposes the following reinforcements in place at ihirnpir cluster. 

• 
220 kV D/C transmission line approx. 5km long on twin 

bundled Greeley 

conductor looping In/out of second circuit of existing 
Iamshoro — KnA-11 

D/C transmission line at the proposed Jhimpir-2 
220/132 kV substation 

• 

S 

• 
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• Addition of 4th  220/132 kV transformer at the newly proposed Jhimpir-2 

220/132 kV substation. 

• 132kV double circuit transmission line approx. 135 km long on twin 

bundled Greeley conductor for connecting 8 WPPs in the first loop to 

Jhimpir-2 220/132 newly proposed substation. 

• 132kV double circuit transmission line approx. 168 km long on twin 

bundled Greeley conductor for connecting 8 WPPs in the second loop to 

Jhimpir-2 220/132 newly proposed substation. 

• In this Integrated study, the interconnection of Norinco-2 WPP includes 

132 kV D/C transmission line approx. 1 km long, on Greeley conductor for 

looping in/out on the 132kV single circuit from Jhimpir-1 to 1 RICOM 

grid station. 

➢ The existing grid system of HESCO and NTDC in the vicinity of Norinco-2 WPP 

has been studied in detail by performing load flow, short circuit and dynamic 

analysis for the conditions prior to commissioning of Norinco-2 WPP and no 

bottlenecks or constraints have been found in the grid system. 

➢ Wind Farm of Norinco-2 W111) has been modeled consideringl ype-4 W I (is.  I he 

terminal voltage is 0.69 kV. The medium voltage level of wind farm has been 

selected as 33 kV for unit step-up transformers, for collector circuits and step-up 

from MV to HV (132 kV) at Farm substation to connect to the Jhimpir-2 220/132 

kV grid station of NTDC. 

➢ The design of scheme of 132/33 kV substation of Norinco-2 Wind Farm has been 

provided by the Client and is attached in Appendix — 2. 

)=. Load flow analysis has been carried out for peak and Off Peak scenarios of 

August/September 2019 considering the COD targeted by Norinco-2 WPP and a 

future scenario of 2022, for the dispersal of power from Norinco-2 WPP into 

NTDC system using the latest load forecast, generation and transmission 

expansion plans of NTDC and HESCO. The above mentioned interconnection 

scheme has been evolved by performing the load flow studies testing the steady 

state performance for normal as well as N-1 contingency conditions fulfilling the 

.02 IN IS 
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Grid Code criteria of Wind Power Plants. The reactive power requirement at 

point of common coupling to meet PF of ± 0.95, voltage and line loading criteria 

are fulfilled by these studies. All the scenarios have been studied by considering 

maximum dispatch from all the existing/planned WPPs in the Jhimpir and Gharo 

Clusters. 

➢ For the base case of summer 2019, capacity constraint was observed in 500kV 

network emanating from Jamshoro and upwards in case of some critical outages 

of 500kV circuits. Due to this capacity constraint, partial curtailment in the 

output of all WPPs under study was proposed to bring the loading on the 500kV 

network within limit. Hence output of Norinco-2 WPP is curtailed to 7 MW in 

case of some contingency events. For the future scenario of 2022, this issue of 

capacity constraint is resolved due to the following major reinforcements: 

• 660kV HVDC from Matiari to Lahore 

• 660kV HVDC from Port Qasim to Faisalabad West 

➢ With the proposed reinforcements highlighted earlier and the curtailment 

process for the base year of 2019 under special circumstances, the load flow 

results for peak and 011 Peak scenarios establish that the proposed scheme of 

interconnection of Norinco-2 WPP shows no bottlenecks or capacity constraints 

in the adjoining 500 kV, 220 kV and 132 kV network in terms of absorbing all the 

output of Norinco-2 WPP and other proposed ∎AIPPs under normal as well as the 

contingency conditions. 

)%. Maximum and minimum short circuit levels for three-phase faults and single-

piidse faults have been evaluated. The niaximuffi SC levels have been evaluated 

for the year 2022 and minimum short circuit level for the year 2019 for the most 

stringent conditions. The fault levels of Norinco-2 132 kV are 9.28 kA and 8.01 kA 

for 3-phase and single phase faults respectively for 2022. ►  his is much less than 

the switchgear rating of 40 kA recommended for Norinco-2 Farm Substation as 

per NTDC requirements for 132 kV. The fault levels for Norinco-2 MV 33 kV are 

12.94 kA and 13.73 kA for 3-phase and single-phase faults respectively for year 

2022. 
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Therefore the short circuit rating for 33 kV switchgear is recommended as 25 kA. 

It has been found that the proposed scheme provides maximum SC strength for 

the evacuation of Norinco-2 WPP power to the grid. 

The switchgear ratings for Norinco-2 WPP substation are as follows: 

132 kV: 

Short circuit rating = 40 kA (3 sec.) 

Continuous rating = 2500 A 

33 kV: 

Short circuit rating = 25 kA (3 sec.) 

Continuous rating = 2500 A 

➢ fransient Stability analysis has been carried out for Norinco-2 WI)i) based on 

their selection of Type-4 WTGs, with connectivity of proposed scheme. Different 

disturbances have been simulated to apply stresses from the system faults on the 

wind farm and vice versa and it was found that Norinco-2 W i t unit's dynamic 

characteristics and the grid connectivity is strong enough to maintain stability 

under all disturbances. In turn, any disturbance from Norinco-2 WPP side did not 

cause any stress on the main grid or the power plants nearby and in the HESCO 

area such that the whole system remained stable under all events. 

➢ The LVRT requirements have been tested to fulfill 100 ms (5 cycles) under normal 

clearing time and 180 ms (9 cycles) for contingency condition of delayed fault 

clearing due to stuck-breaker (breaker failure) reason. The simulations have 

proved that the proposed machine fulfills the LVRT criteria as required in the Grid 

Code for Wind II)Ps. 

➢ The issues of power quality like flicker, unbalance and harmonic resonance have 

been studied in detail. The results have indicated that the levels of flicker and 

unbalance are within the permissible limits of IEC and other International 

Standards. 

➢ Ihere are no technical constraints whatsoever in the way of bringing in the 50 

MW of Norinco-2 Wind Power Plant at the proposed site and scheduled time of 

If II 
VI 
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commissioning, in any respect of steady state (load flow) or short circuit or 

dynamic performance (stability) or power quality issues related to this plant. 

• 

• 
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• 
1. Introduction 

1.1 Background 

There exists a huge wind corridor in coastal Sindh, starting from Gharo-Ketti 

Bandar up to Jhimpir and upward, that has been identified by AEDB with an 

actual potential of about 50,000 MW. fhere are many entrepreneurs coming 

forward to tap this huge natural resource of power. 

Study of 10 WPPs was recently carried out by NTDCL Planning Department after 

cancellation of LOIs of Nal -II and NB I -III. New Jhimpir-2 220/132 kV substation 

was proposed to evacuate power from these WPPs. For further evacuation of 

power from Jhimpir area, an integrated study was required depicting optimal 

4111 

	

	utilization of resources. Hence a study of 15 new WPPs was carried out in 

integration with the already planned / existing WPPs. Norinco International 

Thatta Power (Pvt.) Limited is amongst those entrepreneurs who have come 

forward with a Wind Power Plant within this cluster at Jhimpir. 

The proposed wind farm shall have the installed capacity of about 50 MW of 

• 

	

	 electricity. The project is being developed in the private sector and the electricity 

generated from this project would be supplied to power grid of N I DC. Ihe 

services of Power Planners International have been engaged to perform the 

impact studies of penetration of this wind power in the national grid to evolve 

the most feasible interconnection scheme for this plant. 

1.2 Objectives 

I he overall objectives of this study are: 

1. Impact of Norinco-2 Wind Power Plant on the System 

2. Impact of the System on Norinco-2 Wind Power Plant 

I hese impacts are to be studied for different operating conditions of Plant as 

well as the System. The operating condition of the plant may vary from its 100 % 

output to 0 % i.e. no output at all. The system conditions would be peak load, off- 
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peak load for the spot year of study i.e. 2019. A future scenario of 2022 is also 

studied. 

The impacts are required to be studied for steady state as well as the dynamic 

and disturbed conditions of the system. The specific objectives are: 

1. To develop a feasible scheme of interconnections of Norinco-7. Wind 

Power Plant (WPP) with HESCO/NTDC network at 132 kV for which right 

of way (ROW) and space at the terminal substations would be required 

to be made available. 

2. To check the load-ability of lines and transformers to be within their 

rated limits satisfying the clauses OC 4.8, OC 4.9, and OC 4.10 of NEPRA 

Grid Code regarding the criteria of operation of frequency, voltage and 

stability under normal and contingency conditions for peak and off-

peak load conditions of grid as well as the plant. 

3. To check the voltage profile of the bus bars of the neighboring 

interconnected network under different operating conditions 

4. To check the reactive power limitations of the wind turbines and the 

neighboring generators of the system; and evaluate the size of switched 

shunt capacitor banks at Medium Voltage level of substation of 

collector system of Norinco-2 Wind Farm to regulate the voltage under 

steady state and contingency conditions to fulfill the Grid Code criteria 

of ± 0.95 Power Factor at the point of common coupling (interface 

point) interconnecting Wind Farm and the Grid i.e. 132 kV gantries of 

ouiguiug Liicuiis, 

5. To check if the contribution of fault current from this new plant 

increases the fault levels at the adjoining substations at 220 kV and 132 

kV voltage levels to be within the rating of equipment of these 

substations, and also determine the short circuit ratings of the 

proposed equipment of the Medium Voltage substation of collector 

sysieui of Nuritico-2 Wired Farro dud We NTDC/HESCO substatious ui 

132 kV connecting with the Norinco-2 Wind Farm. 
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6. To check the minimum short circuit strength of the system to handle 

large variation of generation of wind turbine 

7. To check if the interconnection with the grid withstands transient 

stability criteria of post fault recovery with good damping satisfying the 

NEPRA Grid Code. 

8. Transient stability to see the dynamic performance of Norinco-2 WPP in 

response to Grid disturbances and vice versa the dynamic impact of 

disturbances in Norinco-2 WPP on the Grid. 

9. To check the ability of the wind turbine generators of Norinco-2 WPP to 

remain connected following major disturbances and grid disruptions i.e. 

the Low Voltage Ridel hrough (LVR I) capability to satisfy the Grid Code 

requirement of LVRT for 180 ms. 

10. Analysis of power quality issues such as flicker, voltage-unbalance, 

harmonics and resonance of the system. 

1.3 	Planning Criteria 

1 he planning criteria required to be fulfilled by the proposed interconnection as 

enunciated in NEPRA Grid Code including Addendum No.1 for WPPs are as follows: 

• 
Voltage 

Frequency 

Short Circuit: 

± 5 %, Normal Operating Condition 

± 10 %, Contingency Conditions 

50 Hz, Continuous, ± 1% variation steady state 

49.4 - 50.5 Hz, Under Contingency 

132 kV Substation Equipment Rating 	40kA 

Dynamic/Transient and Low Voltage Ride through (LVRT): 

I he W I Gs should remain connected during voltage dip upto 30 % level, under fault 

conditions by ride through capability for the following sequence of disturbance 

1. Total normal fault clearing time from the instant of initiation of fault current to 

the complete interruption of current, including the relay time and breaker 

lb 
WI BR 
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interruption time to isolate the faulted element, is equal to 100 ms (5 cycles) for 

the systems of 132 kV and above. 

2. In case of failure of primary protection (stuck breaker case), the total fault 

clearing time from the instant of initiation of fault current to the complete 

interruption of current to isolate the faulted element, including the primary 

protection plus the backup protection to operate and isolate the fault, is equal 

to 180 ms (9 cycles) for 132 kV and higher voltage levels. 

3. LVRT of 100 ms for normal fault clearing and 180 ms for the case of failure of 

primary protection (stuck breaker case). 

Reactive Power and Power factor: 

Reactive Power Control to maintain the power factor within the range of 0.95 lagging 

to 0.95 leading, over full range of plant operation, according to Dispatch 

Instructions/manual voltage adjustment requirements. 

Power Quality Requirements: 

As per IEC61400-21standards 

1.4 Operating Criteria 

The operating requirements to be fulfilled by the proposed Norinco-2 WPP as 

enunciated in NFPRA Grid Code for WPPs (Addendum No.1) are as follows: 

Black Start and Islanded Operation: 

Exempted 

Active Power and Frequency Control: 

Exempted from precise frequency control responsibility 

Synchronization / De-Synchronization: 

(i) 	The Wind Power Plant will manage fur 

(a) Smooth Synchronization 

(b) Smooth De-Synchronization 

(ii) 	i he above operations, achieved through appropriate equipment, will be 

without jerk(s), felt on the grid system 
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Power Generation Capability Forecasting Requirement: 

(I) Power Generation Capability Forecasting, of average power on hourly basis, 

will be managed by the Wind Power Plant as required from conventional 

power plants, except provisions of clause (ii) & (iii) below. 

(ii) I he forecasting, as required in (i), will be estimated by Wind Power Plant 

through 

(a) Expected availability of plant during the period of forecast. 

(b) Predicted value of wind speed at site based upon analysis of historic 

wind data available. 

(iii) 

	

	The forecasting, as required in (i), will be on the basis of total Wind Power 

Plant and break-up for each WIG will not be required. 

(iv) The forecasted values will not be a binding upon the wind power plant as 

actual wind speeds may differ significantly from predicted values over short 

durations. 

1.5 Input Data 

the input data of HESCO / N [DC has been used in this study as per letter no. 

GMPP/CEMP/TRP-380/3416-18 dated 17-08-2016. The load forecast and the 

generation expansion plan of NTDC provided vide this letter has been used as shown 

in Appendix 2. 

The input data regarding Norinco-2 Wind Farm has been provided by the client who 

has indicated to use 2.S MW Goidwind GW121/2500 I ype-4 W VG. I he main 

parameters of the WTGs have been attached in Appendix-2. 
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2. Description of Problem & Study Approach 

2.1 Description of the Problem 

In Pakistan, there is big wind power generation potential in the Southern parts of 

Sindh province, which is untapped as yet. However now with the establishment of 

Alternative Energy Development Board, this sector of power generation has taken an 

unprecedented stride and many entrepreneurs have come forward to build small 

and big Wind farms in this area. 

The peculiar nature of wind power turbine is such that its output fluctuates in terms 

of MW and MVAR, being dependent on the wind speed and its direction. So long as 

the capacity of wind farm is less significant compared to the size of the power grid it 

is connected, these fluctuations are absorbable without compromising the power 

quality. But as the penetration of wind power in the power grid increases, the 

capability of the power grid may not be as strong as may be required to absorb 

constant variations of MW, MVAR and hence rapid deviation in voltage and 

frequency from the system's normal operating set point. 

The existing power plants nearest to the vast wind farm areas of .Ihimpir in the 

existing power grid are Kotri and Jamshoro Power Plants. Next to them is Hub with 

1200 MW and Lakhra with 150 MW installed capacities respectively. Apparently this 

amount of generation in Southern grid seems strong enough to absorb the 

penetration of wind power. But there are other variables that necessitate detailed 

studies like strengths of nodes of connectivity, loading capacity of the transmission 

lines to evacuate power from Wind Farm area and dynamic response of wind turbine 

generators and neighboring conventional synchronous generators. 

The dynamic response of power plants in the neighborhood may not be uniform; as 

Sortie of their) are gas itArbitieS arid sortie are siediri tUrbities i.e. Kotri has gas 

turbines whereas Jamshoro, Lakhra and Hub have steam turbines. Normally gas 

turbines are faster than the steam turbines to respond to changes in the system. The 
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dynamic studies will determine how they respond to dynamic behavior of Norinco-2 

WPP. 

The above-mentioned thermal power plants do not run at their full capacity all along 

the whole year. During high water months when cheaper hydel power is abundantly 

available in the Northern grid of N I DC, many generating units of these plants are 

shut down for the sake of economic dispatch. Therefore in high hydel season, which 

is low thermal season by default, the southern power grid would get weaker in terms 

of system strength, especially during off-peak hours. Ihe dynamics of this season is 

different than that of high thermal season. 

There are different models of different sizes and make available in the market viz. 

GE, Vestas, Nordex, Gamesa, Siemens, Goldwind and Vensys etc. Ihe dynamics of 

each model may be different with respect to grid's dynamics. Norinco International 

Thatta Wind Power (Pvt.) Limited is considering using 2.5 MW Goldwind 

GW121/2500 Type-4 WTG. 

2.2 Approach to the problem 

We will apply the following approaches to the problem: 

• According to the COD of Norinco-2 Will) as provided by the Client Client 

Norinco International Thatta Wind Power (Pvt.) Limited, we have decided to 

perform our analysis for the scenario of August/September 2019 to judge the 

maximum impact of the plant after the COD of the plant when the 220/132 

kV Substation of ihimpir-2 is commissioned. 

• The base case for the year 2019 comprising all 500kV, 220kV and 132 kV, and 

66kV system would be prepared envisaging the load forecast, the generation 

additions and transmission expansions for each year particularly in the 

Southern parts of the country. The case would include all the proposed and 

existing Wind Power Plants which have been developed or are going to be 

developed on a fast track basis and are expected to be commissioned by 

2019 as per the latest schedule of AEDB. 
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• Interconnection scheme without any physical constraints, like right of way or 

availability of space in the terminal substations, would be identified. 

• Perform technical system studies for peak load conditions of high wind 

seasons' power dispatches, to confirm technical feasibility of the 

interconnections. 

• The proposed interconnection scheme will be subjected to steady state 

analysis (load flow), short circuit and transient stability to test the robustness 

of the scheme under normal and contingency conditions by checking steady 

state and transient/dynamic behavior under all events. 

• Determine the relevant equipment for the proposed technically feasible 

scheme of interconnection 

• Perform sensitivity studies considering adjacent wind farms to check their 

impact on HESCO/NTDC Grid. This sensitivity check can be performed for the 

ultimate planned number of Wind Power Plants in the neighborhood of 

Norinco International Thatta Wind Power (Pvt.) Limited. 

• 

• 
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3. Analysis of Network Prior to Norinco-2 WPP 
Interconnection 
3.1 Description of the Network 

The electrical grid, which is relevant for interconnection of Norinco-2 Wind PP, is the 

500, 220 and 132 kV network that stretches through South of Hyderabad and 

Jamshoro up to coastal areas of Southern Sindh. The sketch of this network for the 

spot year 2019 after the addition of reinforcements in the area is shown in 

Appendix-4. 

In this sketch, all the existing and proposed WPPs in the Jhimpir and Gharo clusters 

are modeled. Newly proposed 220/132kV substation of Jhimpir-2 is shown 

connected in loop In-out of the 220 kV Jamshoro — KIM double circuit and Jhimpir-1 

— Gharo-New 220 kV single circuit. On 25th  January 2017 a site visit was carried out 

to develop technically correct as well as least cost scheme for evacuation of power 

from these WPPs. Based on the location of the WPPs, two loops (each having 8 

WPPs) were proposed at Jhimpir-2 grid station. The list of WPPs in each loop is 

provided below: 

First Loop: 

• Lakeside (50 MW) 

• Nasda (50 MW) 

• Trans-Atlantic (50 MW) 

• Uni-Energy (50 MW) 

• Iran Pak (50 MW) 

• Artistic (50 MW) 

• Act-2 (50 MW) 

• Cacho (50 MW) 

Second Loop: 

• Indus (50 MW) 

• GuI Ahmed (50 MW) 

• Metro-2 (60 MW) 

• Zulaikha (50 MW) 

• 
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• Din Energy (50 MW) 

• Boor (50 MW) 

• Shafi Energy (50 MW) 

• DHA-City (50 MW) 

The details of the other 6 newly proposed WPPs is provided below: 

• 14 MW Burj WPP connected via loop In-Out of 132 kV Thatta — FWEL-I single 

circuit 

• Norinco-2 (SU MW), Sino Well (SO IViW) and i ricom (SU WSW) connected via 

loop In-out of the 132kV Jhimpir-1 — T.M.Khan 132kV single circuit 

• Master Green (50 MW) connected via loop In-out of the proposed Nooriabad 

— Jamshoro Old 132kV single circuit 

• Lootah Energy (50 MW) connected via loop In-out of the upcoming Jhimpir-1 

— Tricon-A 132kV single circuit 

We have carried out the studies of the case "without" Norinco-2 WPP but including 

all the other planned and existing WPPs which have COD by 2019 to ascertain if 

there are any constraints in the system prior to Norinco-2 WPP's commissioning. 

3.1.1 Load Forecast 

The load forecast of NTDC attached in Appendix-2 has been used for the preparation 

of all the study scenarios. 

3.1.2 Generation and Transmission Expansion Ryan 

There is a sizable addition of generation in the Southern part of the country. The 

latest generation and transmission expansion plan provided by N i OCL has been used 

and is attached in Appendix-2. 

3.2 Load Flow Analysis 

Load flow analysis has been carried out for the N I DC / HLSLU network including all 

the existing and planned wind power plants at Jhimpir and Gharo clusters but 

without including Norinco-2 WPP to see if the network was adequate for dispersal of 

wind power without it. The case has been studied for the system conditions of 
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August/September 2019. The month has been selected so that the Jhimpir-2 

220/132 kV substation is completed before the commissioning of the said WPPs. In 

order to ensure proper economic dispatch in the southern area for this High Wind 

High Water Season, it was essential to have a reasonable energy mix with 

contributions from both thermal and wind power plants. We kept the dispatch of the 

nearby power plants such as Thatta, Nooriabad and Kotri-Site at its maximum. Kotri 

GTPS was operated at 50% capacity. Output from all the existing/ under 

construction/ planned Wind Plants was kept at maximum. The results are shown 

plotted in Exhibit 3.0 in Appendix-3 which indicates that no circuit is loaded more 

than its rated power carrying capacity and the voltage profile at all the bus bars of 

132 kV, 220 kV and SOO kV is within the permissible range. All power plants are 

running at lagging power factor within their rated range. 

.1 he N-1 contingency check has also been applied and the results are attached in 

Appendix-3 as below: 

Exhibit 3.1 	Jhimpir-1 to Tricom 132 kV Single Circuit Out 

Exhibit 3.2 	Lake Side to Jhimpir-2 132 kV Single Circuit Out 

Exhibit 3.3 	Gul Ahmed-E to Jhimpir-2 132 kV Single Circuit Out 

Exhibit 3.4 	Jhimpir-2 220/132 kV Single Transformer Out 

Exhibit 3.5 	Jhimpir-1 to T.M. Khan 132 kV Single Circuit Out 

Exhibit 3.6 	Jhimpir to Kotri GTPS 132 kV Single Circuit Out 

Exhibit 3.7 	Kotri GTPS to Jamshoro Old 132 kV Single Circuit Out 

Exhibit 3.8 	Jhimpir-1 to TM Khan Road 220 kV Single Circuit Out 

Exhibit 3.9 	Jhimpir-1 to Jhimpir-2 220 kV Single Circuit Out 

Exhibit 3.10 	Jhimpir-2 to KDA-33 220 kV Single Circuit Out 

Exhibit 3.11 	Jhimpir-2 to Jamshoro 220 kV Single Circuit Out 

Exhibit 3.12 	Jamshoro 500/220 kV Single Transformer Out 

Exhibit 3.13 	Matiari to Dadu 500 kV Single Circuit Out 

Exhibit 3.13a 	Matiari to Dadu 500 kV Single Circuit Out - Curtailment of 
Wind Generation by 600 MW 

IN 
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Exhibit 3.14 	Jamshoro to Dadu 500 kV Single Circuit Out 

Exhibit 3.14a 
	Jamshoro to Dadu 500 kV Single Circuit Out - Curtailment of 

Wind Generation by 600 MW 

The load flow results of the network in the close vicinity of Norinco-2 WPP shown 

plotted in Exhibits 3.1 to 3.12 indicate that all the power flows on the lines are within 

the rated limits of this network. 

For some critical outages of 500kV circuits shown in Exhibit 3.13 and 3.14, capacity 

constraint was observed in 500kV network emanating from Jamshoro and upwards. 

Due to this capacity constraint, partial curtailment in the output of all WPPs under 

study was proposed to bring the loading on the 500kV network within limit. Results 

are shown in Exhibit 3.13(a) and 3.14(a). I he details of the curtailment of WPPs are 

provided below: 

Plant Name 	 Gross output 	 Curtailed Output 

Nasda 	 50 MW 	 7 MW 

Uni-Energy 	 50 MW 	 7 MW 

Indus 	 50 MW 	 7 MW 

Noor 	 50 MW 	 7 MW 

Sino Well 	 50 MW 	 7 MW 

Lootah 	 50 MW 	 7 MW 

Shafi Energy 	
50 MW 	 7 MW 

Master Green 	 50 MW 	 7 MW 

Iran Pak 	 50 MW 	
7 MW 

Metro-2 	 60 MW 	
9 MW 

Norinco-2 	 50 MW 	
7 MW 

7 MW 
DHA City 	 50 MW  

Tricom 	 50 MW 	 7 MW 
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With the curtailment process described above, it is established with Load flow 

results that the network existing before Norinco-2 WPP in the same vicinity in 

ihimpir cluster including the Jhimpir-2 220/132 kV collector substation is enough to 

absorb their power, and has no limitations in terms of power transfer capacity under 

normal as well as N-1 contingency, prior to connection of Norinco-2 WPP. We will 

check the adequacy of network after adding Norinco-2 WPP in Chapter 6. 

• 

• 
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4, Development of Interconnection Scheme 

4.1 Interconnection of Norinco-2 50 MW WPP 

To connect the wind farms to the main grid of NTDC / HESCO, one may think of 

connecting each Farm with any nearby available 132 kV substation by laying a direct 

132 kV circuit from the gantry of each Farm's substation. But it is important to first 

see if the nearby substation has enough short circuit strength to connect to a Wind 

farm having characteristics of time-varying output because flicker and harmonics' 

resonance are a function of short circuit MVA of that node where this variation 

would be occurring. 

In case there is a potential of developing of several Wind Farms in the same area, 

then a better interface or common coupling point may be a collector substation 

where each Wind Farm is connected and then this collector substation is connected 

to suitable node or nodes of the main national grid system. From suitable node or 

nodes we mean the nodes (bus bars) having relatively higher short circuit levels to 

mitigate the impact of time-variant generation from WTG. 

In case of Norinco-2 WliP, the nearest substation is the collector substation of 

Jhimpir-1 220/132 kV for evacuation of power from said power plant. 

4.2 Proposed Interconnection Scheme 
I he scheme of interconnection of these 15 new VVP1-'s including Norinco-2 W1,1-) 

proposes the following reinforcements in place at Jhimpir cluster. 

• 220 kV D/C transmission line approx. 5km long on twin bundled Greeley 

conductor looping In/out of second circuit of existing Jamshoro — KOA-33 

D/C transmission line at the proposed Jhimpir-2 220/132 kV substation 

• Addition of 4th  220/132 kV transformer at the newly proposed Jhimpir-2 

220/132 kV substation. 

• 132kV double circuit transmission line approx. 135 km long on twin 

bundled Greeley conductor for connecting 8 	in the first loop to 

Jhimpir-2 220/132 newly proposed substation. 
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• 132kV double circuit transmission line approx. 168 km long on twin 

bundled Greeley conductor for connecting 8 WI- Ps in the second loop to 

Jhimpir-2 220/132 newly proposed substation. 

• In this Integrated study, the interconnection of Norinco-2 WPP includes 

132 kV DA.: transmission line approx. 1 km long, on Greeley conductor for 

looping in/out on the 132kV single circuit from Jhimpir-1 to TRICOM WPP 

grid station. 

l'he connection scheme of Norinco-2 WPP for the scenario of August/September 

2019 as shown in Appendix - 4 is by interconnecting Norinco-2 in the double circuit 

going from Jhmipir-1 to T.M.Khan Road placed along with Tricom and Sinowell WPP. 

It should be noted that the length of circuits used for the simulations are confirmed 

from site visit and agreed with NTDC official. They may change slightly during the 

implementation of the project. In addition, the connectivity of Norinco-2 WPP with 

neighboring wind power plants may change, depending upon the COD of the project. 
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5. Modeling of Norinco-2 Wind Farm 

5.1 Electrical Layout of Wind Farm 

5.1.1 Norinco-2 WPP Energy Selection 

Norinco-2 has selected 2.5 MW Goldwind GW121/2500 Type-4 WTG which they are 

considering to install on their Wind Farm. Each W I 61 would step up from its terminal 

LV voltage of 0.69 kV to a medium voltage (MV) that will be 33 kV. 

5.1.2 Electrical Layout 

l he Wit_is would be connected to MV collector cables of 33 kV laid down in the Farm 

connecting each line (row) of the WTGs to the Farm substation. The layout is shown 

in Sketch — 3 (Appendix-5), briefly described as follows; 

Line —1 
	

WR3s 1-10 
	

(10 x 2.5 = 25 IVIW) 

Line — 2 
	

WTGs 11-20 
	

(10 x 2.5 = 25 MW) 

The average length of cable between the two WTGs has to be enough to completely 

outdo the wake effect from the adjoining W 16 based on thumb rule to leave 4x1) 

(rotor diameter) between the WTGs to take care of wake effect. In actual micro-

siting the distances between WTGs might be slightly different due to many other 

factors. We have taken about 400 meters distances between the WTGs. 

The Farm Substation has been assumed to be located somewhere in the middle of 

the Farm. 

The three collector circuits of 33 kV would thus be laid as shown in Sketch-3 and 

explained as follows; 

Collector Line-1 	from WTG-1 to Farm Substation 

Collector Line-2 	from WTG-11 to Farm Substation 

Since each collector would carry a max of approximately 25 MW at normal rating, 

the 33 kV collector circuits loading capacity should be in the range of 27.7 MVA 

each, giving some margin for reactive power at 0.95 Power Factor and some losses in 

the circuits with certain overload capacity as well. 
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5.1.3 33 kV Collector Circuits 

I he MV voltage level selected by Norinco-2 for interconnection of collector groups of 

WTGs in the Farm is 33 kV. Underground cables will be used with length of approx. 

6.4 km and 1.8 km for two different collector Cables as shown in sketch-3 of 

Appendix - 5. Further details regarding the type of cable is provided in Appendix - 2. 

5.2 Wind Farm Substation 132/33 kV 

A substation would be built in the middle of the Farm to collect all the power from 

the WTGs, spread out in the Farm, at medium voltage (MV) level of 33 kV and step-

up this power to high voltage (HV) level of 132 kV so that the Farm's output may be 

evacuated to the main grid of NI DC. The single line diagrams of the substation are 

briefly shown in Sketch-1 and 2 in Appendix-5 for 33 kV and 132 kV respectively. 

Keeping in view the data provided by the Client, the bus bar scheme for 132 kV level 

is double bus with a coupler i.e. double bus-single-breaker scheme. Keeping in view 

the NTDC/DISCOs practice, we propose to provide good reliability to a power plant 

as follows: 

• Single bus scheme with a sectionalizer to enable to have two bus sections at 

33 kV. 

• Double-bus single-breaker scheme with a Bus Coupler at 132 kV 

The schemes are shown in Sketch-1 and 2 respectively and described as follows. 

5.2.1 Conceptual Design of 33 kV 

The single line diagram SLD-1 in Appendix-5 shows the conceptual design of 33 kV 

(MV) bus bar of the Farm substation. It comprises of 

• Two single bus-sections of 33 kV with a bus sectionalizer 

• Four breaker bays to connect four collector double circuits of WTG Lines 1-2 

• Two breaker bays to connect two transformers of 132/33 kV 

• Two breaker bays for connecting two auxiliary transformers of 33/0.4 kV 

• 1 wo breaker bays to connect SVCs 

Rating of all the breakers and bus bar equipment would be 
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Short circuit rupturing capacity = 25 kA 

Normal continuous current = 1250 A for line breakers 

= 2500A for Bus Sectionalizer and Power TF 

5.2.2 Conceptual Design of 132 kV 

single-line-diagram SLD-2 (Appendix-5) shows 132 kV bus bars of the farm 

substation, which would comprise as follows: 

• Double bus bars with a Bus Coupler 

• Two breaker bays to connect two transformers 132/33 kV 

• Two breaker bays to connect two circuits of 132 kV i.e. double circuit on 

single tower overhead line to connect to the grid system. 

Rating of all the breakers and bus bar equipment would be 
	 • 

Short circuit rupturing capacity 	= 40 kA 

Normal continuous current 	= 1250 A for line and TF breakers 

= 250ti A for bus Sectionalizer 

The other equipment of the substation consists of: 

• Two 132/33 kV, 31.5/40/50 MVA ONAN/ONAF1/ONAF2 OLTC transformers, 	
• 

132±8x1%/33kV, to fulfill N-1 criteria of Grid Code 

• Two station auxiliary transformers 33/0.4 kV 

• Two static VAR generator each of the size of 10 MVAR with contactors and 

PLC (Programmable Logic Controller). 

• Energy meters would be installed on HV side (132 kV) of the 132/33 kV 

transformers. 
	 • 
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6. 	Load Flow Analysis 

Load flow analysis has been carried out for the proposed scheme of interconnection 

of Norinco-2 WPP with NTDC grid for the base scenario of September 2019. 

6.1 Modeling of Wind Farm in Load Flow 

Representation of all the individual machines in a large Wind Farm is inappropriate in 

most grid impact studies [1]. There is a provision in the model structure of PSS/E to 

allow single equivalent WTG machine model to represent multiple WTGs. However 

there are limitations. Disturbances within the local collector grid cannot be analyzed, 

and there is some potentially significant variation in the equivalent impedance for 

the connection to each machine. A single machine equivalent requires the 

approximation that the power output of all the machines will be the same at a given 

instant of time. For grid system impact studies, simulations are typically performed 

with the initial wind of sufficient speed to produce the rated output on all the 

machines. Under this condition, the assumption that all the machines are initially at 

the same (rated) output is not an approximation [2]. Otherwise this assumption 

presumes that the geographic dispersion is small enough that the wind over the farm 

is uniform. fhough simulations of bulk system dynamics using a single machine 

equivalent are adequate for most planning studies, we have adopted a rather more 

detailed level of modeling by using an equivalent machine just for one group of 

W i (is connected to one collector feeder. Since we have two collector feeders 

connecting to two groups of WTGs, therefore there are two equivalent WTGs 

assumed for each collector group in this study report. 

The Farm Substation is represented by two bus bars as Norinco-2 medium voltage 

bus named Norinco-2 -MV 33 kV and Norinco-2 132 kV, with two inter-bus 

transformers of 31.5/40/50 MVA each. These transformers have an overload 

capacity of SO MVA for a limited time to cover N-1 contingency criteria of Grid Code 

i.e. in case of outage of one transformer, the other can take up the full output of 

Farm i.e. 50 MVA. 
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6.2 Reactive Power Requirements 

Norinco-2 is considering using 2.5 MW Goidwind 6W121/2500 I ype-4 WIG, in their 

WPP. Its power factor is 0.95 lagging (capacitive/generating) and 0.95 leading 

(inductive/absorbing). The maximum reactive power output that can be available at 

the 0.69 kV terminal is 0.66 IVIVAR for each W I G. Part of this reactive power will be 

consumed by the 0.69/33 kV step-up (GSU) transformer and the rest may be 

consumed in the MV collector cables of the wind farm. However some reactive 

power might reach the MV bus bar of Farm substation. I hat means each W Ri is self 

sufficient to meet VAR absorption requirement of its step-up transformer with some 

contribution of VARs to the Farm MV network. 

1 he Grid Code Addendum No.1 requires to meet the criteria of ± 0.95 power factor 

at the point of interconnection with the NTDC/HESCO grid at 132 kV (point of 

common coupling). Therefore a Farm of 50 MW generating capacity is required to 

pump 16.4 MVAR to the grid at full output of 50 MW. I he VAR generating capability 

of WTG at 0.95 PF will not be able to fully meet this VAR demand of the system 

because of VAR loss in step-up transformers, collector cables and the HV/MV i.e. 

132/33 kV transformers at the Farm substation. in order to meet the Grid Code 

criteria, we need to install SVC at 33 kV bus of the Farm substation of sufficient size 

capable of delivering approx. 16.4 MVAR at 132 kV bus after VAR loss across 132/33 

kV transformers. 

• 

• 

• 

• 
6.3 Load Flow Analysis for Peak Load Scenario of August/September 

2019 

Load flow analysis has been carried out for the NTDC / HESCO network to see the 

steady state impact of adding the generation of Norinco-2 WPP on the network 

including the existing/under-construction/planned Willis in the Jhimpir and Gharo 

Cluster. The network configuration is same for Jhimpir and Gharo clusters as 

indicated in Appendix-4 and discussed in Ch. 3. 
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The integrated case has been studied for the system conditions of summer 2019, the 

time 	line 	associated 	with 	the 	COO 	of 	Norinco-2 

WPP and after the commissioning of the newly proposed 220/132 kV substation in 

the southern part of Jhimpir. In order to ensure proper economic dispatch in the 

southern area for this High Wind High Water Season, it was essential to have a 

reasonable energy mix with contributions from both thermal and wind power plants. 

We kept the dispatch of the nearby power plants such as Thatta, Nooriabad and 

Kotri-Site at its maximum. Kotri G l'PS was operated at 50% capacity. Output from all 

the existing/ under construction/ planned Wind Plants was kept at maximum. 

Load flow simulations have been run for normal and contingency conditions.  1 he 

results are shown plotted in Appendix-6. 

6.3.1 Normal Case 

Exhibit 6.1.0 shows the normal case under the system conditions of summer 2019. 

All the wind farms in Jhimpir and Gharo clusters with installed capacity of 50 MW or 

49.5 MW have been assumed after deducting Farm losses and given some diversity 

in the maximum output of all the Wind Power Plants at one time. For Norinco-2 

WPP, 47.5 MW is assumed to be delivered at the point of delivery to grid at 132 kV. 

All these loadings are within the rated limits of these circuits. The bus voltages on all 

the substations in Southern HESCO grid are within the normal limits of operation. 

We see that all the WTGs are running at a power factor above its rated value of 0.90 

not using full reactive power capability leaving enough margin to cover 

contingencies. I he SVC of 20 MVAR at 33 kV bus bar is supplying 20.00 MVAR at 

(32.99 kV) voltage and, after VAR loss across 132/33 kV transformers, supplying 

about 15.24 MVAR (nearly 0.95 PF) at 132 kV bus i.e. fulfilling the Grid Code criteria 

at the point of interconnection. I he voltage profile on all the bus bars of 132 kV of 

HESCO grid are well within the normal operating criteria of ± 5 % off the nominal. 
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6.3.2 Contingency cases and evolving of reliable scheme 

The N-1 contingency cases have been run and the results have been shown plotted 

as under: 

Exhibit 6.1.1 	Norinco 2 132/33 kV Single Transformer Out 

Exhibit 6.1.2 	Norinco 2 to Tricorn 132 kV Single Circuit Out 

Exhibit 6.1.3 	Norinco 2 to Jhimpir-1 132 kV Single Circuit Out 

Exhibit 6.1.4 	Lake Side to Jhimpir-2 132 kV Single Circuit Out 

Exhibit 6.1.5 	Gul Ahmed-E to Jhimpir-2 132 kV Single Circuit Out 

Exhibit 6.1.6 	Jhimpir-2 220/132 kV Single Transformer Out 

Exhibit 6.1.7 	Jhimpir-1 to T.M. Khan 132 kV Single Circuit Out 

Exhibit 6.1.8 	Jhimpir to Kotri GTPS 132 kV Single Circuit Out 

Exhibit 6.1.9 	Kotri GTPS to Jamshoro Old 132 kV Single Circuit Out 

Exhibit 6.1.10 	Jhimpir-1 to TM Khan Road 220 kV Single Circuit Out 

Exhibit 6.1.11 	Thimpir-1 to Jhimpir-2 220 kV Single Circuit Out 

Exhibit 6.1.12 	Jhimpir-2 to KDA-33 220 kV Single Circuit Out 

Exhibit 6.1.13 	Jhimpir-2 to Jamshoro 220 kV Single Circuit Out 

Exhibit 6.1.14 	Jamshoro 500/220 kV Single Transformer 

Exhibit 6.1.15a 	
Matiari to Dadu 500 kV Single Circuit Out - Curtailment of Wind 

Generation by 600 MW 

Exhibit 6.1.16 	Jamshoro to Dadu 500 kV Single Circuit Out 

Exhibit 6.1.16a 	
Jamshoro to Dadu 500 kV Single Circuit Out - Curtailment of 

Wind Generation by 600 MW 

The load flow results of the network in the close vicinity of Norinco-2 WPP shown 

plotted in Exhibits 6.1.1 to 6.1.14 indicate that all the power flows on the lines are 

within the rated limits of this network. 

For some critical outages of 500kV circuits shown in Exhibit 6.1.15 and 6.1.16, 

capacity constraint was observed in 500kV network emanating from Jamshoro and 
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upwards. Due to this capacity constraint, partial curtailment in the output of all 

WPPs under study was proposed to bring the loading on the 500kV network within 

limit. Hence output of Norinco-2 WPP is curtailed to 7MW in case of these 

contingency events. Results are shown in Exhibit 6.1.1S(a) and 6.1.16(a). i he details 

of the curtailment of WPPs are provided below: 

Plant Name 	 Gross output 
	

Curtailed Output 
Lake Side 	 50 MW 

	
7 MW 

	

Nasda 	 50 MW 	 7MW 

Uni-Energy 	 50 MW 	 7 MW 

	

Indus 	 50 MW 	 7 MW 

	

Noor 	 50 MW 	 7MW 

Sino Well 	 50 MW 	 7 MW 

	

Lootah 	 50 MW 	 7MW 

Shafi Energy 	 50 MW 	 7 MW 

Master Green 	 50 MW 	 7 MW 

	

Iran Pak 	 50 MW 	 7MW 

	

Metro-2 	 60 MW 	 9 MW 

Norinco-2 	 50 MW 	 7MW 

	

DHA City 	 50 MW 	 7 MW 

	

Tricom 	 50 MW 	 7 MW 

Total Wind Capacity: 724 MW 
Wind Capacity after curtailment: 113 MW 

The results also show that under all events of outages the switched shunt capacitor 

banks at 33 kV bus regulates the voltage under all events. The reactive power being 

supplied by the 20 MVAR SVC as proposed by the client connected at 33 kV bus, 

maintains the supply of VARS to the grid under all contingencies adjusting its output 

according to the system requirement. 

• 
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In addition, Greeley conductor (184 MVA) is used for the interconnection of Norinco-

2 WI-4). In the load flow simulation, however, the MVA capacity is assumed to be 202 

MVA taking into account the increase in MVA capacity of the conductors at high 

wind speed during high wind season. 1 his is true for all the conductors in the area, 

whether lynx or rail, a 10% increase in the thermal rating is assumed. 

6.4 Load Flow Analysis for Off-Peak Load Scenario of 

August/Septembei 2019 

Load flow analysis has been carried out 

August/September 2019 for the NTDC / HESCO 

impact of reduced loads and generations as a 

expected during the off-peak conditions. 

Load flow simulations have been run for normal and contingency conditions. The 

results are shown plotted in Appendix-6. 

Exhibit 6.2.0 shows the normal case under the off-peak system conditions of 

August/September 2019. All these loadings are within the rated limits of these 

circuits.1 he bus voltages on all the substations in Southern HESCU 
grid are within 

the normal limits of operation. 

The N-1 contingency cases have been run and the results have been shown plotted 

as under: 

• 

for the off-peak conditions of 

network to see the steady state 

higher loading on the circuits is • 

• 

Exhibit 6.2.1 

Exhibit 6.2.2 

Exhibit 6.2.3 

Exhibit 6.2.4 

Exhibit 6.2.5 

Exhibit 6.2.6 

Exhibit 6.2.7 

Exhibit 6.2.8 

Exhibit 6.2.9 

• Norinco 2 132/33 kV Single Transformer Out 

Norinco 2 to Tricorn 132 kV Single Circuit Out 

Norinco 2 to Jhimpir-1 132 kV Single Circuit Out 

Lake Side to Jhimpir-2 132 kV Single Circuit Out 

Gul Ahmed-E to Jhimpir-2 132 kV Single Circuit Out 

Jhimpir-2 220/132 kV Single Transformer Out 

Jhimpir-1 to T.M. Khan 132 kV Single Circuit Out 

ihimpir to Kotri GTPS 132 kV Single Circuit Out 

Kotri GTPS to Jamshoro Old 132 kV Single Circuit Out 
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• 

Exhibit 6.2.10 	Jhimpir-1 to TM Khan Road 220 kV Single Circuit Out 

Exhibit 6.2.11 	Jhimpir-1 to Jhimpir-2 220 kV Single Circuit Out 

Exhibit 6.2.12 	Jhimpir-2 to KDA-33 220 kV Single Circuit Out 

Exhibit 6.2.13 	Jhimpir-2 to Jamshoro 220 kV Single Circuit Out 

Exhibit 6.2.14 	Jamshoro 500/220 kV Single Transformer 

Exhibit 6.2.15a 	Matiari to Dadu 500 kV Single Circuit Out - Curtailment of Wind 

Generation by 600 MW 

Exhibit 6.2.16 	Jamshoro to Dadu 500 kV Single Circuit Out 

Exhibit 6.2.16a 	Jamshoro to Dadu 500 kV Single Circuit Out - Curtailment of 

Wind Generation by 600 MW • 
The load flow results of the network in the close vicinity of Norinco-2 WPP shown 

plotted in Exhibits 6.2.1 to 6.2.14 indicate that all the power flows on the lines are 

within the rated limits of this network. 

For some critical outages of 500kV circuits shown in Exhibit 6.2.15 and 6.2.16, 

capacity constraint was observed in 500kV network similar to the peak scenario • 

discussed above. Hence curtailment of WPPs as discussed above was carried out in 

this off-peak scenario as well. Results after curtailment are shown in Exhibit 6.2.15(a) 

and 6.2.16(a). 

6.5 Load Flow Analysis for Future Scenario of 2022 

Load flow analysis has been carried out for the peak conditions for future scenario of 

2022 for the NI DC / HESCO network. All the future reinforcements that were 

proposed till 2022 are modeled in the case. 

Load flow simulations have been run for normal and contingency conditions. The 

results are shown plotted in Appendix-6. 

Exhibit 6.3.0 shows the normal case under the peak system conditions of future year 

2022. All these loadings are within the rated limits of these circuits. The bus voltages 
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on all the substations in Southern HESCO grid are within the normal limits of 

operation. 

The N-1 contingency cases have been run and the results have been shown plotted 

as under: 

• 

Exhibit 6.3.1 

Exhibit 6.3.2 

Exhibit 6.3.3 

Exhibit 6.3.4 

Exhibit 6.3.5 

Exhibit 6.3.6 

Exhibit 6.3.7 

Exhibit 6.3.8 

Exhibit 6.3.9 

Exhibit 6.3.10 

Exhibit 6.3.11 

Exhibit 6.3.12 

Exhibit 6.3.13 

Exhibit 6.3.14 

Exhibit 6.3.15 

Exhibit 6.3.16 

Norinco 2 132/33 kV Single Transformer Out 

Norinco 2 to Tricorn 132 kV Single Circuit Out 

Norinco 2 to Jhimpir-1 132 kV Single Circuit Out 

Lake Side to Jhimpir-2 132 kV Single Circuit Out 

Gul Ahmed-E to Jhimpir-2 132 kV Single Circuit Out 

Jhimpir-2 220/132 kV Single Transformer Out 

Jhimpir-1 to T.M. Khan 132 kV Single Circuit Out 

Jhimpir to Kotri GTPS 132 kV Single Circuit Out 

Kotri GIPS to Jamshoro Old 132 kV Single Circuit Out 

Jhimpir-1 to TM Khan Road 220 kV Single Circuit Out 

Jhimpir-1 to Jhimpir-2 220 kV Single Circuit Out 

Jhimpir-2 to KOA-33 220 kV Single Circuit Out 

Jhimpir-2 to Jamshoro 220 kV Single Circuit Out 

Jamshoro 500/220 kV Single Transformer Out 

Matiari to Dadu 500 kV Single Circuit Out 

Jamshoro to Dadu 500 kV Single Circuit Out 

• 

• 

The results show that power flows on intact 132 kV circuits remain within their rated 

limits. For this future scenario of 2022, the issue of capacity constraint that was 

observed in the base case of 2019 is resolved due to the following major 

reinforcements in the system: 

• 660kV HVDC from Matiari to Lahore 

• 660kV HVDC from Port Qasim to Faisalabad West 
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6.6 Conclusion of Load Flow Results 

With the proposed reinforcements and the curtailment process for the base year of 

2019 under special circumstances, the load flow results of the proposed scheme of 

interconnection of Norinco-2 WPP shows no bottlenecks or capacity constraints in 

the adjoining SOO kV, 220 kV and 132 kV network in terms of absorbing all the output 

of Norinco-2 WPP under normal as well as the contingency conditions for all the 

scenarios studied. 

Norinco-2 Wind Power Plant would be connected by a double circuit of 132 kV by 

looping in-out configuration of the Jhimpir-1 to T.M.Khan 132kV single circuit. 

Greeley conductor with the capacity of 184 MVA per circuit is assumed to have a 

thermal limit of 202 MVA taking into account the increase in MVA capacity of the 

conductors at high wind speed during high wind season. 

• 

• 
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7. Short Circuit Analysis 

7.1 Methodology and Assumptions 

The methodology of IEC 909 has been applied in all short circuit analyses in this 

report for which provision is available in the PSS/L software used for these studies. 

For calculations of maximum fault levels the bus voltage has been assumed as 1.1 PU 

i.e. 10 % above the nominal as per IEC909. For calculations of minimum fault levels 

the bus voltage has been assumed as 0.9 PU i.e. 10 below the nominal. 1 hat covers 

the entire ± 10 % range of the ratings of the equipment. 

7.1.1 Assumptions for maximum and minimum short circuit levels 

7.1.1.1 Assumptions-Maximum short circuit levels 

For evaluation of maximum short circuit levels we have assumed contribution in the 

fault currents from all the installed generation capacity of hydel, thermal and nuclear 

plants in the system in the future year of 2022 to assess the maximum impact of 

Norinco-2 WPP. 

The maximum fault currents have been calculated with the following assumptions 

under lEC909: 

• Set tap ratios to unity 

• Set line charging to zero 

• Set shunts to zero in positive sequence 

Desired voltage magnitude at bus bars set equal to 1.10 P.U. i.e. 10 % higher than 

nominal, which is the maximum permissible voltage under contingency condition 

However tabular results of some significant bus bars of 120 kV and 132 kV in the 

electrical vicinity of Norinco-2 WPP have also been produced and placed in 

Appe►►dix-7. 

7.1.1.2 Assumptions-Minimum Short Circuit Levels 
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The minimum fault currents are important for the evaluation of power quality issues 

such as flicker, unbalance, sudden voltage dip and harmonics. 

To assess the minimum short circuit levels we have considered conditions of 2019 to 

simulate the minimum short circuit strength of southern grid. For Norinco-2 WPP we 

have assumed a smaller percentage of dispatch of its capacity for the minimum short 

circuit calculations i.e. just one collector group with partial output of approx. 25 MW 

is on bar. 

For minimum fault currents we have applied the following assumptions under 1EC 

909: 

• Set tap ratios to unity 

• 	• Set line charging to zero 

• Set shunts to zero in positive sequence 

Desired voltage magnitude at bus bars set equal to 0.9 P.U. i.e. 10 % lower than 

nominal, which is the minimum permissible voltage under contingency condition. 

7.2 Fault Currents Calculations 

7.2.1 Maximum Short Circuit Levels for the Year 2022 

The short circuit levels have been calculated and plotted on the bus bars of 500 kV, 

220 kV and 132 kV of substations lying in the electrical vicinity of our area of interest 

i.e. ihimpir, 1.M.Khan Road, Jamshoro and (Thaw area, and are shown plotted in the 

Exhibit 7.2 for the scenario of 2022 and attached in Appendix-7. Both 3-phase and 1-

phase fault currents are indicated in the Exhibit which are given in polar coordinates 

i.e. the magnitude and the angle of the current. The total fault currents are shown 

below the bus bar. 

The tabular output of the short circuit calculations is also attached in Appendix-7 for 

the 500 kV, 220 kV and 132 kV bus bars of our interest i.e. the substations 

connecting in the three branches of 132 kV running South of Hyderabad up to 

Southern Sind coast line. 1 he tabular output is the detailed output showing the 

contribution to the fault current from the adjoining sources i.e. the lines and 
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transformers connected to that bus. The phase currents, the sequence currents and 

the sequence impedances are shown in detail for each faulted bus bar. 

The total maximum fault currents for 3-phase and 1-phase short circuit at these 

substations are summarized in Table 7.1. We see that the maximum fault currents do 

not exceed the short circuit ratings of the equipment at these 132 kV substations 

which normally are 25 kA or 31.5 kA for older substations and 40 kA for new 

substations. For Jamshoro 220kV substation whose fault level exceed 40kA, this is 

due to the reinforcements in the NTDC system hence NTDC should take mitigation 

measures to reduce these fault levels. 

The fault levels of Norinco-2 132 kV are 9.28 kA and 8.01 kA for 3-phase and single 

phase faults respectively for 2022. Ibis is much less than the switchgear rating of 40 

kA recommended for Norinco-2 Farm Substation as per NTDC requirements for 132 

kV. 

he fault levels for Norinco-2 33 kV are 12.94 kA and 13.13 kA for 3-phase and 

single-phase faults respectively for 2022. Therefore the short circuit rating 

recommended for 33 kV switchgear is recommended as 25 kA. 

Table-7.1 

Maximum Short Circuit Levels with Norinco-2 WPP - 2022 

• 

• 

• 

• 

Substation 

Norinco-2 132 kV 
Norinco-2 MV 33 kV 

Nooriabad 132 kV 
Thatta 132 kV 

Jamshoro Old 132 kV 
Jamshoro New 132 kV 

Kotri GTPS 132 kV 
Hala Road 132 kV 
T.M.KHAN 132 kV 

Jhimpir 132 kV 
Jhimpir-1 132 kV 
Jhimpir-2 132 kV 

Gharo-New 132 kV 
Gharo-New 220 kV 
Jhimpir-1 220 kV 
Jhmipir-2 220 kV 

3-Phase Fault Current 

(km 

9.28 
12.94 
11.92 
6.62 
23.84 
25.25 
19.73 
22.36 
14.80 
11.45 
30.36 
24.21 
10.37 
10.17 
23.18 
29.86  

1-Phase Fault Current 
(kA) 

8.01  
13.73  
13.16  
6.50  
22.86 
24.90 
19.01  
21.44  
14.24  
10.49 
26.69 
22.22 
9.81 
8.00  
18.06 
21.96 
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Jamshoro 220 kV 45.00 45.78 
Hala Road 220 kV 29.68 22.90 

TM.KH.RD 220 kV 22.56 18.46 
Jamshoro 500 kV 40.62 34.94 

Matiari-CS 500 kV 43.09 30.36 

7.2.2 Minimum short circuit levels 

I he minimum fault levels have been calculated for minimum dispatch of power in 

the grid system. The plotted results of short circuit analysis are attached as Exhibit 

7.1. Both 3-phase and 1-phase fault currents are indicated in the Exhibit which are 

given in polar coordinates i.e. the magnitude and the angle of the current. The total 

fault currents are shown below the faulted bus bar. 

The tabular output of the short circuit calculations is also attached in Appendix-7 for 

the 132 kV bus bars of our interest. 

The total minimum fault currents for 3-phase and 1-phase short circuit at these 

substations are summarized in Table 7.2. 

Table-7.2 

Minimum Short Circuit Levels with Norinco-2 WPP 2019 
Substation 3-Phase Fault Current 

(kA) 
1-Phase Fault Current 

(kA) 

Norinco-2 132 kV 6.49 5.67 
Norinco-2 MV 33 kV 10.49 10.51 

Nooriabad 132 kV 7.88 8.41 
Thatta 132 kV 4.74 4.70 

Jamshoro Old 132 kV 15.93 15.61 
Jamshoro New 132 kV 16.89 16.90 

Kotri GTPS 132 kV 13.25 12.28 
Hala Road 132 kV 15.58 15.20 

T.M.KHAN 132 kV 10.92 10.63 
Jhimpir 132 kV 7.31 6.89 

Jhimpir-1 132 kV 18.25 18.96 
Jhimpir-2 132 kV 16.98 16.54 

Gharo-New 132 kV 7.44 7.53 
Gharo-New 220 kV 7.42 6.31 
Jhimpir-1 220 kV 14.88 13.40 
Jhmipir-2 220 kV 19.00 15.84 
Jamshoro 220 kV 23.86 23.61 

• 
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Hala Road 220 kV  18.13 14.89 

TM.KH.RD 220 kV  14.89 12.92 

Jamshoro 500 kV 13.12 11.18 

Matiari 500 kV 12.76 10.52 

7.3 Conclusions of Short Circuit Analysis 

As a whole for the peak scenario of 2022, the fault levels at all the 132 kV bus bars 

are well below the short circuit rating of the equipment at these substations. 

fhe fault levels of Norinco-2 132 kV are 9.28 kA and 8.01 kA for 3-phase and single 

phase faults respectively for 2022. This is much less than the switchgear rating of 40 

kA recommended for Norinco-2 Farm Substation as per NTDC requirements for 132 

kV. 

The fault levels for Norinco-2 33 kV are 12.94 kA and 13.73 kA for 3-phase and 

single-phase faults respectively for 2022. Therefore the short circuit rating 

recommended for 33 kV switchgear is 25 kA. 

Similarly for minimum short circuit case for the year 2019, the fault levels are also 

well below the short circuit rating of the equipment at these substations. 

1 he short circuit strength is very important for Power Quality issues like flicker, 

harmonics and voltage unbalance. Exhibit 7.1.1 and 7.1.2 show the results of 

minimum fault levels in MVA to be used in Power Quality analysis carried out in Ch.9. 

fhe fault levels indicate that there are no constraints in terms of short circuit ratings 

of the equipment of the adjoining substations and there is improvement in minimum 

fault levels. I he proposed interconnection scheme holds well on the basis of short 

circuit analysis as well. 
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8. 	Transient Stability Analysis 

The objective of transient stability study is to see: 

1. Dynamic impact of Norinco-2 Wind Power Plant on the System 

2. Dyiiauilc litlpda Ur the System on NoiltICO-2 Wihd Power Plant 

8.1 Assumptions & Methodology 

8.1.1 Type-4 WTG Dynamic Model 

Norinco-2 is considering using I ype-4 W i G in their Wind Power Plant. We have used 

the generic Type-4 wind turbine-generator model, which has been developed and 

has been made available by Siemens—PTI to their users of PSS/E software. Only the 

main parameters have been incorporated in this model, whereas other details and 

minute control parameters have been based on assumptions in the controllers of 

generic model of Siemens-PTI software PSS/E. 

8.2 Dynamic Impact of System Disturbances 

8.2.1 

Fault Type: 3-Phase 

Fault Location: Norinco-2 132 kV bus bar 

Fault Duration: 5 cycles (100 ms) 

Line Tripping: Norinco-2 to Tricorn 132 kV Single Circuit 

Variable Bus/Line Response Figure 
No. 

1. Norinco-2 132 kV 
2. Norinco-2 MV 33 kV 
3. Tricorn 132 kV 
4. Sinowell 132 kV 
5. Jhimpir-1 132 kV 
6. Jhimpir-1 220 kV 

The voltages of 
all the bus bars ars 
recover after 

fault clearance 

1.1 

Frequency Norinco-2 132 kV Recovers after 
fault clearance 

1
.
2 
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• 

• 	Plant MW Output 
• Plant MVAR 

Output 

Norinco-2 Collector Group-1 
0.7 kV 

Recovers after 
damping down  

oscillations 

1.3  

• Voltage Sensor for 
LVACR 

Norinco-2 Collector Group-1 
0.7 kV 

Recovers after 
fault clearance 

1.4 

• MW Line Flow 
• MVAR Line Flow 

Norinco-2 to Jhmipir-1 132 
kV intact single circuit 

Attains steady 
state value 

after damping 
of oscillations 

1.5 

• MW Output 
• MVAR Output Tricom 132 kV 

Recovers after 
damping down 

oscillations 
1.6 

Rotor Angles 

1. Kotri GTPS 132 kV 
2. Thatta132 kV 
3. Lakhra 132 kV 
4. Nooriabad 132 kV 
5. Atlas 220 kV 
6. Guddu-New (Reference) 

Damps down 
quickly and 

attain a steady 
state value 

1.7 

8.2.2 

Fault Type: 1-Phase 

Fault Location: Norinco-2 132 kV bus bar  

Fault Duration: 9 cycles (180 ms) 

Line Tripping: Norinco-2 to Tricom 132 kV Single Circuit 

Variable Bus/Line Response 
Figure 

No. 

Voltage 

1. Norinco-2 132 kV 

2. Norinco-2 MV 33 kV 

3. Tricom 132 kV 

4. Sinowell 132 kV 

5. Jhimpir-1 132 kV 

6. Jhimpir-1 220 kV 

The voltages of 
all the bus bars 

recover after 
fault clearance 

2.1 

Frequency Norinco-2 132 kV 
Recovers after 
fault clearance 

2.2 

• Plant MW Output 
• Plant MVAR 

Output 

Norinco-2 Collector Group-1 
0.7 kV 

Recovers after 
damping down 

oscillations 

2 3  

• Voltage Sensor for 
LVACR 

Norinco-2 Collector Group-1 
0.7 kV 

Recovers after 
fault clearance 

2
'
4 

Air 
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• MW Line Flow 
• MVAR Line Flow 

Norinco-2 to Jhmipir-1 132 
kV intact single circuit 

Attains steady 
state value 

after damping 
of oscillations 

2.5 

• MW Output Recovers after 
• MVAR Output Tricom 132 kV damping down 

oscillations 
2.6 

1. 	Kotri GTPS 132 kV 

Rotor Angles 

2. Thatta132 kV 
3. Lakhra 132 kV 
4. Nooriabad 132 kV 
5. Atlas 220 kV 

Damps down 
quickly and 

attain a steady 
state value 

2.7 

6. Guddu-New (Reference) 

8.2.3 

Fault Type: 3-Phase 
Fault Location: Norinco-2 132 kV bus bar 
Fault Duration: 5 cycles (100 ms) 
Line Tripping: Norinco-2 to Jhmipir-1 132 kV Single Circuit 

Variable Bus/Line Response Figure  
No. 

Voltage 

1. Norinco-2 132 kV 
2. Norinco-2 MV 33 kV 
3. Tricom 132 kV 
4. Sinowell 132 kV 
5. Jhimpir-1 132 kV 
6. Jhimpir-1 220 kV 

The voltages of 
all the bus bars 
recover after 

fault clearance 

3.1 

Frequency Norinco-2 132 kV Recovers after 
fault clearance 3.2 

• Plant MW Output 
• Plant MVAR 

Output 

Norinco-2 Collector Group-1 
0.7 kV 

Recovers after 
damping down 

oscillations 

3.3 

• Voltage Sensor for 
LVACR 

Norinco-2 Collector Group-1 
0.7 kV 

Recovers after 
fault clearance 3.4 

• MW Line Flow 
• MVAR Line Flow 

Norinco-2 to Tricom132 kV 
intact single circuit 

Attains steady 
state value 

after damping 
of oscillations 

3.5 
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• MW Output 
• MVAR Output Tricom 132 kV 

Recovers after 
damping down 

oscillations 
3.6 

Rotor Angles 

1. Kotri GTPS 132 kV 
2. Thattal32 kV 
3. Lakhra 132 kV 
4. Nooriabad 132 kV 
5. Atlas 220 kV 
6. Guddu-New (Reference) 

Damps down 
quickly and 

attain a steady 
state value 

3.7 

8.2.4 

Fault Type: 1-Phase  

Fault Location: Norinco-2 132 kV bus bar  

Fault Duration: 9 cycles (180 ms)  

Line Tripping: Norinco-2 to Jhmipir-1 132 kV Single Circuit 

Variable Bus/Line Response 
Figure 

No. 

Voltage 

1. Norinco-2 132 kV 
2. Norinco-2 MV 33 kV 
3. Tricom 132 kV 
4. Sinowell 132 kV 
5. Jhimpir-1 132 kV 
6. Jhimpir-1 220 kV 

The voltages of 
all the bus bars 

recover after 
fault clearance 

4.1  

Frequency Norinco-2 132 kV 
Recovers after 
fault clearance 	 

4.2 

• Plant MW Output 
• Plant MVAR 

Output 

Norinco-2 Collector Group-1 
0.7 kV 

Recovers after 
damping down 

oscillations 

a 1  
-- 

• Voltage Sensor for 
LVACR 

Norinco-2 Collector Group-1 
0.7 kV 

Recovers after 
fault clearance 

4
.
4 

MW Line Flow 
• MVAR Line Flow 

Norinco-2 to Tricoml32 kV 
intact single circuit 

Attains steady 
state value 

after damping 
of oscillations 

4.5 

• MW Output 
• MVAR Output Tricom 132 kV 

Recovers after 
damping down 

oscillations 
4.6 

Rotor Angles 

1. Kotri GTPS 132 kV 
2. Thatta132 kV 
3. Lakhra 132 kV 
4. Nooriabad 132 kV 
5. Atlas 220 kV 

Damps down 
quickly and 

attain a stead y
state value 

4.7 

R 
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6. Guddu-New (Reference) I 

 

8.2.5 

Fault Type: 3-Phase 

Fault Location: Norinco-2 33 kV bus bar 
Fault Duration: 9 cycles (180 ms) 
Line Tripping: Norinco-2 132/33 kV Transformer 

Variable Bus/Line Response Figure  
No. 

Voltage 

1. Norinco-2 MV 33 kV 
2. Norinco-2 132 kV 
3. Tricom 132 kV 
4. Sinowell 132 kV 
5. Jhimpir-1 132 kV 
6. Jhimpir-1 220 kV 

The voltages of 
all the bus bars 
recover after 

fault clearance 

5.1 

Frequency Norinco-2 132 kV Recovers after 
fault clearance 5.2 

• Plant MW Output 
• Plant MVAR 

Output 

Norinco-2 Collector Group-1 
0.7 kV 0. 

Recovers after 
damping down 

oscillations 

5.3 

• Voltage Sensor for 
LVACR 

Norinco-2 Collector Group-1 
0.7 kV 

Recovers after 
fault clearance 5.4 

• MW Line Flow 
• MVAR Line Flow 

Norinco-2 132/33 kV intact 
single transformer 

Attains steady 
state value 

after damping 
of oscillations 

5.5 

• MW Output 
• MVAR Output Tricom 132 kV 

Recovers after 
damping down 

oscillations 
5.6 

Rotor Angles 

1. Kotri GIPS 132 kV 
2. Thattal32 kV 
3. Lakhra 132 kV 
4. Nooriabad 132 kV 
5. Atlas 220 kV 
6. Guddu-New (Reference) 

Damps down 
quickly and 

attain a steady 
state value 

5.7 
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8.2.6 

Fault Type: 3-Phase  

Fault Location: Norinco-2 33 kV bus bar  

Fault Duration: 9 cycles (180 ms)  

Line Tripping: Norinco-2 One collector group of 25 MW 

Variable Bus/Line Response 
Figure 

No. 

Voltage 

1. Norinco-2 MV 33 kV 
2. Norinco-2 132 kV 
3. Tricom 132 kV 
4. Sinowell 132 kV 
5. Jhimpir-1 132 kV 
6. Jhimpir-1 220 kV 

The voltages of 
all the bus bars 

recover after 
fault clearance 

6.1 

Frequency Norinco-2 132 kV 
Recovers after 
fault clearance 

6.2 

• Plant MW Output 
• Plant MVAR 

Output 

Norinco-2 Collector Group-1 
0.7 kV 

Recovers after 
damping down 

oscillations 

6.3 

• Voltage Sensor for 
LVACR 

Norinco-2 Collector Group-1 
0.7 kV 

Recovers after 
fault clearance 

6.4 

• MW Line Flow 
• MVAR Line Flow 

Norinco-2 132/33 kV intact 
single transformer 

Attains steady 
state value 

after damping 
of oscillations 

6.5  

• MW Output 
• MVAR Output Tricom 132 kV 

Recovers after 
damping down 

oscillations 
6.6 

Rotor Angles 

1. Kotri GTPS 132 kV 
2. Thatta132 kV 
3. Lakhra 132 kV 
4. Nooriabad 132 kV ri 
5. Atlas 220 kV 
6. Guddu-New (Reference) 

Damps down 
quickly and 

attain a steady 
state value 

6.7 

8.2.7 

   

   

 

Fault Type: 3-Phase  

Fault Location: Tricom 132 kV bus bar 

Fault Duration: 5 cycles (100 ms)  
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Line Tripping: Tricom to Norinco-2 132 kV Single Circuit 

Variable Bus/Line Response Figure  
No. 

Voltage 

1. Tricom132 kV 
2. Norinco-2 132 kV 
3. Norinco-2-MV 33 kV 
4. Sinowell 132 kV 
5. Jhimpir-1 132 kV 
6. Jhimpir-1 220 kV 

The voltages of 
h all the bus bars 

recover after 
fault clearance 

7.1 

Frequency Norinco-2 132 kV Recovers after 
fault clearance 7

'
2 

• Plant MW Output 
• Plant MVAR 

Output 

Norinco-2 Collector Group-1 
0.7 kV 

Recovers after 
 damping down 

oscillations 
7.3 

• Voltage Sensor for 
LVACR 

Norinco-2 Collector Group-1 
0.7 kV 

Recovers after 
damping down 

oscillations 
7.4 

• MW Line Flow 
• MVAR Line Flow 

Tricom to Sinowell 132 kV 
intact single circuit 

Attains steady 
state value 

after damping 
of oscillations 

7.5 

• MW Output 
• MVAR Output Tricom 132 kV 

Recovers after 
damping down 

oscillations 
7.6 

Rotor Angles 

1. Kotri GTPS 132 kV 
2. Thatta132 kV 
3. Lakhra 132 kV 
4. Nooriabad 132 kV 
5. Atlas 220 kV 
6. Guddu-New (Reference) 

Damps down 
quickly and 

attain a steady 
state value 

7.7 

8.2.8 

Fault Type: 1-Phase  
Fault Location: Tricom 132 kV bus bar  
Fault Duration: 9 cycles (180 ms)  
Line Tripping: Tricom to Norinco-2 132 kV Single Circuit 

Variable Bus/Line Response Figure 
No. 
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Voltage 

1. Tricom132 kV 
2. Norinco-2 132 kV 
3. Norinco-2-MV 33 kV 
4. Sinowell 132 kV 
5. Jhimpir-1 132 kV 
6. Thimpir-1 220 kV 

The voltages of 
all the bus bars 

recover after 
fault clearance 

8.1 

Frequency Norinco-2 132 kV 
Recovers after 
fault clearance 

8.2 

• Plant MW Output 
• Plant MVAR 

Output 

Norinco-2 Collector Group-1  
0.7 kV 

Recovers after 
down 

 oscillations 
8.3 

• Voltage Sensor for 
LVACR 

Norinco-2 Collector Group-1 
0.7 kV 

Recovers after 
damping down 

oscillations 
8.4 

• MW Line Flow 
• MVAR Line Flow 

Tricom to Sinowell 132 kV 
intact single circuit 

Attains steady 
state value 

after damping 
of oscillations 

8.5 

• MW Output 
• MVAR Output Tricom 132 kV ri 

Recovers after 
damping down 

oscillations 
8.6 

Rotor Angles 

1. Kotri GTPS 132 kV 
2. Thatta132 kV 
3. Lakhra 132 kV 
4. Nooriabad 132 kV 
5. Atlas 220 kV 
6. Guddu-New (Reference) 	  

Damps down 
quickly and 

attain a steady 
state value 

8.7  

8.2.9 

Fault Type: 3-Phase  

Fault Location: Jhimpir-1 132 kV bus bar 

Fault Duration: 5 cycles (100 ms)  

Line Tripping: Jhimpir-1  to Norinco-2 132 kV Single Circuit 

Variable Bus/Line Response 
Figure 

No  

Voltage 

1. Jhimpir-1 132 kV 
2. Norinco-2 132 kV 
3. Norinco-2 MV 33 kV 
4. Tricom 132 kV 
5. Sinowell 132 kV 
6. Jhimpir-1 220 kV  

Norinco-2 132 kV 

The voltages of 
all the bus bars 

recover after 
fault clearance 

Recovers after 

9.1 

9.2 
Frequency 

• 

• 

• 

• 
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fault clearance 

• Plant MW Output 
• Plant MVAR 

Output  

Norinco-2 Collector Group-1 
0.7 kV 

Recovers after 
 damping down 

oscillations 
9.3 

• Voltage Sensor for 
LVACR 

Norinco-2 Collector Group-1 
0.7 kV 

Recovers after 
fault clearance 

9.4  

• MW Line Flow 
• MVAR Line Flow 

Jhimpir-1 to T.M.Khan Road 
132 kV Single Circuit 

Attains steady 
state value after 

damping of 
9.5 

• MW Output 
• MVAR Output Tricom 132 kV 

Recovers after 
damping down 

oscillations 
9.6 

Rotor Angles 

1. Kotri GTPS 132 kV 
2. Thatta132 kV 
3. Lakhra 132 kV 
4. Nooriabad 132 kV 
5. Atlas 500 kV 
6. Guddu-New (Reference) 

Damps down 
quickly and 

attain a steady 
state value 

9.7 

8.2.10 

Fault Type: 1-Phase  
Fault Location: Jhimpir-1 132 kV bus bar  
Fault Duration: 9 cycles (180 ms) 
Line Tripping: Jhimpir-1 to Norinco-2 132 kV Single Circuit 

Variable Bus/Line Response Figure  
No. 

Voltage 

1. Jhimpir-1 132 kV 
2. Norinco-2 132 kV 
3. Norinco-2 MV 33 kV 
4. Tricom 132 kV 
5. Sinowell 132 kV 
6. Jhimpir-1 220 kV 

The voltages of 
all the bus bars 
recover after 

fault clearance 

10.1 

Frequency Norinco-2 132 kV Recovers after 
fault clearance 10.2 

• Plant MW Output 
• Plant MVAR 

Output 

Norinco-2 Collector Group-1 
0.7 kV 

Recovers after 
 damping down 

oscillations 
10.3 

• Voltage Sensor for 
LVACR 

Norinco-2 Collector Group-1 
0.7 kV 

Recovers after 
fault clearance 10.4 
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• MW Line Flow 
• MVAR Line Flow 

Jhimpir-1 to T.M.Khan Road 
132 kV Single Circuit 

Attains steady 
state value after 

damping of 
10.5 

• MW Output 
• MVAR Output Tricom 132 kV 

Recovers after 
damping down 

oscillations 
10.6 

Rotor Angles 

1. Kotri GTPS 132 kV 
2. Thatta132 kV 
3. Lakhra 132 kV 
4. Nooriabad 132 kV 
5. Atlas 500 kV 
6. Guddu-New (Reference) 

Damps down 
quickly and 

attain a steady 
state value 

10.7 

8.2.11 

Fault Type: 3-Phase  

Fault Location: Jhimpir-2 220 kV bus bar  

Fault Duration: 5 cycles (100 ms)  

Line Tripping: Jhimpir-2 to KDA-33 220 kV Single Circuit 

Variable Bus/Line Response 
Figure 

No. 

Voltage 

1. Jhimpir-2 220 kV 
2. KDA-33 220 kV 
3. TM.IChan.RD 220 kV 
4. Norinco-2 132 kV 
5. Gharo-New 220 kV 
6. Jamshoro 220 kV 

The voltages of 
all the bus bars 

recover after 
fault clearance 

11.1 

Frequency Norinco-2 132 kV 
Recovers after 
fault clearance 	 

11.2 

• Plant MW Output 
• Plant MVAR 

Output 

Norinco-2 Collector Group-1 
0.7 kV 

Recovers after 
d 	ping down 

oscillations 
11.3 

• Voltage Sensor for
LVACR 

Norinco-2 Collector Group-1 
0.7 kV 

Recovers after 
damping down 

oscillations 
11.4 

MW Line Flow 
•• 	MVAR Line Flow 

Jhimpir-2 to KDA-33 220 
kV intact single circuit 

Recovers after 
d 	ping down 

oscillations 
11.5 

MW Output 
• MVAR Output Tricom 132 kV 

Attains steady 
state value after 

damping of 
oscillations 

11.6 

Rotor Angles i. 	Kotri GTPS 132 kV Damps down 11.7 

• 

• 

• 

• 
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2.  Thatta132 kV quickly and 
3.  Lakhra 132 kV attain a steady 
4.  Nooriabad 132 kV state value 
5.  Atlas 220 kV 
6.  Guddu-New (Reference) 

8.2.12 

Fault Type: 1-Phase 
Fault Location: Jhimpir-2 220 kV bus bar 
Fault Duration: 9 cycles (180 ms) 
Line Tripping: Jhimpir-2 to KDA-33 220 kV Single Circuit 

Variable Bus/Line Response Figure  
No. 

Voltage 

1. Jhimpir-2 220 kV 
2. KDA-33 220 kV 
3. TM.Khan.RD 220 kV 
4. Norinco-2 132 kV 
5. Gharo-New 220 kV 
6. Jamshoro 220 kV 

The voltages of 
all the bus bars 
recover after 

fault clearance 

12.1 

Frequency Norinco-2 132 kV Recovers after 
fault clearance 12.2 

• Plant MW Output 
• Plant MVAR 

Output 

Norinco-2 Collector Group-1 
0. 0.7 kV 

Recovers after 
damping down 

oscillations 
12.3 

• Voltage Sensor for 
LVACR Norinco-2 Collector Group-1 

0.7 kV 

Recovers after 
damping down 

oscillations 
12.4 

• MW Line Flow 
• MVAR Line Flow 

Jhimpir-2 to KDA-33 220 
kV intact single circuit  

Recovers after 
damping down 

oscillations 
12.5 

• MW Output 
• MVAR Output 

 

Tricorn 132 kV 

Attains steady 
state value after 

damping of 
oscillations 

12.6 

Rotor Angles 

1. Kotri GTPS 132 kV 
2. Thatta132 kV 
3. Lakhra 132 kV 
4. Nooriabad 132 kV 
5. Atlas 220 kV 
6. Guddu-New (Reference) 

Damps down 
quickly and 

attain a steady 
state value 

12.7 
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8.2.13 

Fault Type: 3-Phase  

Fault Location: Jhimpir-1 220 kV bus bar 

Fault Duration: 5 cycles (100 ms)  

Line Tripping: Jhimpir-1 to T.M.Khan Road 220 kV Sin:le Circuit 

Variable Bus/Line Response 
Figure 

No. 

Voltage 

1. Jhimpir-1 220 kV 

2. Jhimpir-2 220 kV 

3. TM.Khan.RD 220 kV 

4. Jhimpir-2 132 kV 

5. Norinco-2 132 kV 

6. Jamshoro 220 kV 

The voltages of 
all the bus bars 
recover after 

fault clearance 

13.1 

Frequency Norinco-2 132 kV 
Recovers after 
fault clearance 

13.2 

• Plant MW Output 
• Plant MVAR 

Output 

Norinco-2 Collector Group-1 
0.7 kV 

Recovers after 
damping down 

oscillations 
13.3 

• Voltage Sensor for 
LVACR 

Norinco-2 Collector Group-1 
0.7 kV 

Recovers after 
damping down 

oscillations 
13.4 

• MW Line Flow 
• MVAR Line Flow 

Jhimpir-1 to T.M.Khan Road 
220 kV intact single circuit 

Recovers after 
damping down 

oscillations 
13.5 

MW Output 
• MVAR Output Tricorn 132 kV 

Attains steady 
state value after 

damping of 
oscillations 

13.6 

Rotor Angles 

1. Kotri GTPS 132 kV 
2. Thatta132 kV 
3. Lakhra 132 kV 
4. Nooriabad 132 kV 
5. Atlas 220 kV 
6. Guddu-New (Reference)  

Damps down 
quickly and 

attain a steady 
state value 

13.7  

8.2.14 

• 

• 

• 

• 

Fault Type: 1-Phase  
Fault Location: Jhimpir-1 220 kV bus bar 

Fault Duration: 9 cycles (180 ms)  
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Line Tripping: Jhimpir-1 to T.M.Khan Road 220 kV Single Circuit 

Variable Bus/Line Response Figure  
No. 

Voltage 

1. Jhimpir-1 220 kV 
2. Jhimpir-2 220 kV 
3. TM.Khan.RD 220 kV 
4. Jhimpir-2 132 kV 
5. Norinco-2 132 kV 
6. Jamshoro 220 kV 

The voltages of 
all the bus bars 
recover after 

fault clearance 

14.1 

Frequency Norinco-2 132 kV Recovers after 
fault clearance 14.2 

• Plant MW Output 
• Plant MVAR 

Output 

Norinco-2 Collector Group-1 
0. 0.7 kV 

Recovers after 
damping down 

oscillations 
14.3 

• Voltage Sensor for 
LVACR  Norinco-2 Collector 	n Group-1 

 kV 

Recovers after 
damping down 

oscillations 
14.4 

• MW Line Flow 
• MVAR Line Flow 

Jhimpir-1 to T.M.Khan Road 
220 kV intact single circuit 

Recovers after 
dampingillt.down 14.5 

• MW Output 
• MVAR Output Tricom 132 kV 

Attains steady 
state value after 

damping of 
oscillations 

14.6 

Rotor Angles 

1. Kotri GTPS 132 kV 
2. Thatta132 kV 
3. Lakhra 132 kV 
4. Nooriabad 132 kV 
5. Atlas 220 kV 
6. Guddu-New (Reference) 

Damps down 
quickly and 

attain a steady 
state value 

14.7 

8.2.15 

Fault Type: 3-Phase 
Fault Location: Jhimpir-1 132 kV bus bar 
Fault Duration: 5 cycles (100 ms) 
Line Tripping: Jhimpir-1 to T.M.Khan Road 132 kV Single Circuit 

Variable Bus/Line Response Figure  
No. 

Voltage 

1. Jhimpir-1 132 kV 
2. T.M.Khan Road 132 kV 
3. Norinco-2 132 kV 
4. Sinowell 132 kV 
5. Tricorn 132 kV 

The voltages of 
all the bus bars 
recover after 

fault clearance 

15.1 
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• 

6. 	Jhimpir-1 220 kV 

Frequency Norinco-2 132 kV 
Recovers after 
fault clearance 

15.2 

• Plant MW Output 
• Plant MVAR 

Output 

.... 	. 
Norinco-2 Collector Group-1 
0.7 kV 

Recovers after 
damping down 

oscillations 
15.3 

• Voltage Sensor for 
LVACR 

Norinco-2 Collector Group-1 
0.7 kV 

Recovers after 
fault clearance 

15.4 

• MW Line Flow 
• MVAR Line Flow 

Jhimpir-1 to Norinco-2 132 
kV Single Circuit 

Attains steady 
state value after 

damping of 
15.5 

• MW Line Flow 
• MVAR Line Flow 

Sinowell to T.M.Khan Road 
132 kV Single Circuit 

Attains steady 
state value after 

damping of 
15.6 

• MW Output 
• MVAR Output Tricom 132 kV 

Recovers after 
damping down 

oscillations 
15.7 

• MW Output 
• MVAR Output 

Sinowell Collector Group-1 
0.69 kV 

Recovers after 
 damping down 

oscillations 
15.8 

Rotor Angles 

1. Kotri GTPS 132 kV 
2. Thattal 32 kV 
3. Lakhra 132 kV 
4. Nooriabad 132 kV 
5. Atlas 500 kV 
6. Guddu-New (Reference) 

Damps down 
quickly and 

attain a steady 
state value 

15.9 

8.2.16 

Fault Type: 1-Phase  

Fault Location: Jhimpir-1 132 kV bus bar  

Fault Duration: 9 cycles (180 ms)  

Line Tripping: Jhimpir-1  to T.M.Khan Road 132 kV Single Circuit 

Variable Bus/Line Response 
Figure 

No. 

Voltage 

1. Jhimpir-1 132 kV 
2. T.M.Khan Road 132 kV 
3. Norinco-2 132 kV 
4. Sinowell 132 kV 
5. Tricom 132 kV 
6. Jhimpir-1 220 kV  

Norinco-2 132 kV 

The voltages of 
all the bus bars 
recover after 

fault clearance 

Recovers after 
fault clearance  

16.1 

16.2 
Frequency 
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• 	Plant MW Output 
• Plant MVAR 

Output 

Norinco-2 Collector Group-1 
0. 0.7 kV 

Recovers after 
damping down 

oscillations 
16.3 

• Voltage Sensor for 
LVACR 

Norinco-2 Collector Group-1 
0.7 kV 

Recovers after 
fault clearance 16.4 

• MW Line Flow 
• MVAR Line Flow 

Jhimpir-1 to Norinco-2 132 
kV Single Circuit 

Attains steady 
state value after 

damping of 
16.5 

• MW Line Flow 
• MVAR Line Flow 

Sinowell to T.M.Khan Road 
132 kV Single Circuit 

Attains steady 
state value after 

damping of 
16.6 

• MW Output 
• MVAR Output Tricorn 132 kV 

Recovers after 
damping down 

oscillations 
16.7 

• MW Output 
• MVAR Output 

Sinowell Collector Group-1 
0.69 kV 

Recovers after 
damping down 

oscillations 
16.8  

Rotor Angles 

1. Kotri GTPS 132 kV 
2. Thatta132 kV 
3. Lakhra 132 kV 
4. Nooriabad 132 kV 
5. Atlas 500 kV 
6. Guddu-New (Reference) 

Damps down 
quickly and 

attain a steady 
state value 

16.9 

8.5 Conclusion of Stability Study 

The transient stability analysis performed as discussed above indicates that the 

NTDC system connecting to Norinco-2 WPP through the proposed scheme of 

interconnection is strong enough to absorb the worst disturbances on either side i.e. 

on Norinco-2 WPP side or the Grid side. 

There are no constraints of connecting Norinco-2 WPP with the NTDC grid in terms 

of transients or dynamic behavior of system under the disturbed conditions either on 

the Farm side or on the Grid side. 

AI 
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9- Power Quality 
he issues of power quality are of particular importance to wind turbines that may 

cause flicker and distortions in the power supply due to harmonics and unbalance. 

These issues are more significant for weak systems of low short circuit strength. 

I herefore we have investigated these issues for the case of minimum short circuit of 

2019 for the proposed scheme of interconnection. The same case has been re-

evaluated with per unit MVA values and plotted for 3-phase faults in Exhibits /.1.1 

and 7.1.2 in Appendix-7 

9.1 Flicker 

We have used IEC61400-21 for the calculations of flicker levels for steady-state 

continuous operation and for switching conditions [1]. 

9.1.1 Continuous Operation 

The probability of 99th  percentile flicker emission from a single wind turbine during 

continuous operation for short time Psu  and longer time flicker levels P1 are 

assumed same and calculated by the following formula 

	

s 	" =.
7.v =— 	

Fen 

wt 	
;i v3 ) Si .02  

where 

c(tyk,v3 ) is the flicker coefficient of the wind turbine for the given network impedance phase 
angle. IA at the PCC. and for the given annual average wind speed, Ira  at hub-height 

of the wind turbine at the site 

	

Sr 	
is the rated apparent power of the wind turbine; 

	

Sk 	is the short-circuit apparent power at the PCC. 

	

Yw: 	
is the number of wind turbines connected to the P00. 

PCC is the point of common coupling of WTGs that is MV bus of Norinco-2 Farm 

substation. 

For minimum short circuit case we have assumed the same case as discussed in 

paragraph 7.1.1.2 of Chapter 7 in which output of Norinco-2 Wind farm reduced 

• 

• 

• 

• 
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from full rated capacity. Therefore taking one collector group as one equivalent 

generator of 10 x 2.5 = 25 MW we have calculated as follows; 

Sn= 2.78 MVA at 0.90 PF (For 1 WTG) 

Nwr= 10 

Sk for MV bus = 600 MVA 

The value of c (Lk) at 10 minute average speed (va) is supplied by the manufacturer 

after filed measurements of Psi, fic  for different operating conditions using the 

following formula. 

ctYk = -Pst,fic 
	Sk,fic  

where 

Sp, 	is the rated apparent power of the wind turbine; 

fi c  is the short-circuit apparent power of the fictItious grid. 

The value of c (LJJk) may not be greater than 1, therefore for the present analysis we 

may assume it as 1 for the worst case. 

Putting this data in the above Equation, we find 

Pstl =Pitl= 0.014652= 1.4652 % 

Whereas the acceptable value is 4 % as mentioned in Ref. [2]. Therefore we are 

much less than the maximum permissible level and the W I Cis at Norinco-2 Wind 

farm would not cause any flicker problem during steady state operation even in the 

weakest system conditions of minimum short circuit level. 

9.1.2 Switching Operation 

The most common switching operations would be as follows; 

a. Wind turbine start-up at cut-in speed 

b. Wind turbine start-up at rated wind speed 

c. The worst case of switching between the WTGs 

he flicker emission from the wind farm of many machines can be calculated by the 

following equation as per IEC61400-21 (Section 8.3.2) 
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18 	am 

	

= — 	i 	1:;i4 
-k 

S.' 31 

it: — 	•-•.120; 
ck. fr=1 

waere 

lt! • and V-- - 	are 	ri,arber of switching operations of the individual wind turbine with a a 
• 1 ‘ 

10 min and 2 h period respectively: 

kt 0.14) 	 is the fl, cker step factor of the individual wino !..irbine 

is the rated power of the individual wind tx-oine. 

I he values of N10  and N120 are usually provided by the manufacturers based on field 

measurements, but if these are not available then IEC61400-21 proposes in section 

7.6.3 to use as follows; 

For switching conditions of (a) and (b) 

N10  = 10 

N120 =  120 

For switching conditions of (c) 

N10 = 1 

N120 = 12 

I he value of flicker step factor kti  (Ok) is also provided by the manufacturer after 

the field and factory measurements; but for the present analysis we assume it to be 

equal to 1. 

Substituting the numbers in the above equations, we tind for switching conditions of 

(a) and (b) as follows; 

Pst2 = 0.308755 

Pitt = 0.296468 

For switching conditions of (c) these values would be less as the frequency of 

occurrence assumed i.e. N10 and N120 are 10 times less. 

PAGE 59 OF 65 

• 

0.3 -  

k •;14/ • fp.,  n i 

  

s1 

• 

• 

• 



Engineering Recommendation P28 (Electricity Association, 1989) specifies an 

absolute maximum of Pst  on a network from all sources to be 1.0 with a 2 hour Pst 

value of 0.6. However, extreme caution is advised if these limits are approached as 

the risk of complaints increases when the limits are reached, therefore, an 

assessment method proposed in the same document is based on Pst  not exceeding 

0.5. British Standard (1995) is less stringent specifying that over a one week period 

Pit  must be less than 1 for 95 % of the time. Gardner (1996) describes Pst  limits from 

a number of utilities in the range of 0.25 to 0.5 [2]. 

The values evaluated above are less than the values recommended in the references 

of above standards. 

9.2 Voltage Unbalance 

9.2.1 Voltage Step-Change 

The voltage step change would occur when a WTG will be energized, assuming just 

one WIG in the collector for the minimum No. of units in the collector being 

energized. 

The limit on the voltage change is based on the impedance of the circuit between 

the point of connection and the MV transformer bus bar together with the apparent 

power of the wind turbine generators. The following equation needs to be satisfied 

[2]; 

AV = 2SWKA [(1/SKE) - (1/Suss)] < 1/33 or 3 % 

Where 

SwKA  = MVA rating of the W I 6 

SKE  = Short circuit MVA at connection point 

SKss = Short circuit MVA at MV bus of the wind farm substation 

For the minimum short circuit case, we have calculated minimum fault levels in MVA 

as shown in Exhibit 7.1.2 
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SwKA = 2.78 MVA for the equivalent WTG of a collector group for the minimum case 

SKE1 for one WIG  in collector group = 310 MVA 
	

(Exhibit 1.1.2) 

SKss = 590 MVA 	(Exhibit 7.1.2) 

Substituting these values we get 

AV = 0,004255878 = 0.4255878 % 

Which is much less than the limit of 3 % 

9.2.2 Voltage Fluctuation 

For the limits of voltage fluctuation, we need to satisfy the following equation [2]. 

(PWKA /SKE)2  1/25 or 4 % 

Where 

PWKA = MW rating of the W 1 

SKE = Short circuit MVA at connection point 

Punching all the numbers in this equation, we get 

Voltage fluctuation = 0.008064S16 = 0.80645 % 

Which is less than the maximum permissible specified as 4 %. 

• 

• 

• 

• 
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10- Conclusions & Recommendations 

Interconnection Study has been carried out for 50 MW Norinco-2 WPF) which is 

proposed to be placed in the loop at Jhimpir-1 220/132 kV collector substation. 

The scheme of interconnection of these 15 new WPPs including Norinco-2 WPP 

proposes the following reinforcements in place at ihimpir cluster. 

• 220 kV D/C transmission line approx. 5km long on twin bundled Greeley 

conductor looping In/out of second circuit of existing Jamshoro — KDA-33 

D/C transmission line at the proposed Jhimpir-2 220/132 kV substation 

• Addition of 4th  220/132 kV transformer at the newly proposed Jhimpir-2 

220/132 kV substation. 

• 132kV double circuit transmission line approx. 135 km long on twin 

bundled Greeley conductor for connecting 8 WPPs in the first loop to 

Jhimpir-2 220/132 newly proposed substation. 

• 132kV double circuit transmission line approx. 1b8 km long on twin 

bundled Greeley conductor for connecting 8 WPPs in the second loop to 

Jhimpir-2 220/132 newly proposed substation. 

• In this Integrated study, the interconnection of Norinco-2 WPI-,  includes 

132 kV D/C transmission line approx. 1 km long, on Greeley conductor for 

looping in/out on the 132kV single circuit from Jhimpir-1 to TRICOM WPP 

grid station. 

➢ The existing grid system of HESCO and NTDC in the vicinity of Norinco-2 WPP 

has been studied in detail by performing load flow, short circuit and dynamic 

analysis for the conditions prior to commissioning of Norinco-2 WI)1.,  and no 

bottlenecks or constraints have been found in the grid system. 

> Wind Farm of Norinco-2 has been modeled considering Type-4 WTGs. 

he terminal voltage is 0.69 kV. I he medium voltage level of wind farm has 

been selected as 33 kV for unit step-up transformers, for collector circuits and 

step-up from MV to HV (132 kV) at I-arm substation to connect to the Jhimpir-1 

220/132 kV grid station of NTDC. 
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➢ The design of scheme of 132/33 kV substation of Norinco-2 Wind Farm has been 

provided by the Client and is attached in Appendix -- 2. 

➢ Load flow analysis has been carried out for peak and Off Peak scenarios of 

August/September 2019 considering the COD targeted by Norinco-2 WPP and a 

future scenario of 2022, for the dispersal of power from Norinco-2 WPP into 

NTDC system using the latest load forecast, generation and transmission 

expansion plans of NTDC and HESCO. The above mentioned interconnection 

scheme has been evolved by performing the load flow studies testing the steady 

state performance for normal as well as N-1 contingency conditions fulfilling the 

Grid Code criteria of Wind Power Plants. The reactive power requirement at 

point of common coupling to meet PF of ± 0.95, voltage and line loading criteria 

are fulfilled by these studies. All the scenarios have been studied by considering 

maximum dispatch from all the existing/planned WPPs in the Jhimpir and Gharo 

Clusters. 

Y). For the base case of summer 2019, capacity constraint was observed in 500kV 

network emanating from Jamshoro and upwards in case of some critical outages 

of 500kV circuits. Due to this capacity constraint, partial curtailment in the 

output of all WPPs under study was proposed to bring the loading on the 500kV 

network within limit. Hence output of Norinco-2 WPP is curtailed to 7MW in case 

of some contingency events. For the future scenario of 2022, this issue of 

capacity constraint is resolved due to the following major reinforcements: 

• 660kV HVDC from Matiari to Lahore 

• 660kV HVDC from Port Qasim to Faisalabad West 

➢ With the proposed reinforcements highlighted earlier and the curtailment 

process for the base year of 2019 under special circumstances, the load flow 

results for peak and Off Peak scenarios establish that the proposed scheme of 

interconnection of Norinco-2 WPP shows no bottlenecks or capacity constraints 

in the adjoining 500 kV, 220 kV and 132 kV network in terms of absorbing all the 

output of Norinco-2 WPP and other proposed WPPs under normal as well as the 

contingency conditions. 
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➢ Maximum and minimum short circuit levels for three-phase faults and single-

phase faults have been evaluated. ► he maximum SC levels have been evaluated 

for the year 2022 and minimum short circuit level for the year 2019 for the most 

stringent conditions. The fault levels of Norinco-2 132 kV are 9.28 kA and 8.01 kA 

for 3-phase and single phase faults respectively for 2022. I his is much less than 

the switchgear rating of 40 kA recommended for Norinco-2 Farm Substation as 

per NTDC requirements for 132 kV. The fault levels for Norinco-2 33 kV are 12.94 

kA and 13.13 kA for 3-phase and single-phase faults respectively for year 2022. 

Therefore the short circuit rating for 33 kV switchgear is recommended as 25 kA. 

It has been found that the proposed scheme provides maximum SC strength for 

the evacuation of Norinco-2 WI-4) power to the grid. 

The switchgear ratings for Norinco-2 WPP substation are as follows: 

132 kV: 

Short circuit rating = 40 kA (3 sec.) 

Continuous rating = 2500 A 

33 kV: 

Short circuit rating = 25 kA (3 sec.) 

Continuous rating = 2500 A 

➢ Transient Stability analysis has been carried out for Norinco-2 WPP based on 

their selection of 1 ype-4 W Ris, with connectivity of proposed scheme. Different 

disturbances have been simulated to apply stresses from the system faults on the 

wind farm and vice versa and it was found that Norinco-2 WTG unit's dynamic 

characteristics and the grid connectivity is strong enough to maintain stability 

under all disturbances. In turn, any disturbance from Norinco-2 WPP side did not 

cause any stress on the main grid or the power plants nearby and in the HESCO 

area such that the whole system remained stable under all events. 

D The LVRT requirements have been tested to fulfill 100 ms (5 cycles) under normal 

clearing time and 180 ms (9 cycles) for contingency condition of delayed fault 

clearing due to stuck-breaker (breaker failure) reason. The simulations have 
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proved that the proposed machine fulfills the LVRT criteria as required in the Grid 

Code for Wind IPPs. 

)%. The issues of power quality like flicker, unbalance and harmonic resonance have 

been studied in detail. The results have indicated that the levels of flicker and 

unbalance are within the permissible limits of IEC and other International 

Standards. 

➢ There are no technical constraints whatsoever in the way of bringing in the 50 

MW of Norinco-2 Wind Power Plant at the proposed site and scheduled time of 

commissioning, in any respect of steady state (load flow) or short circuit or 

dynamic performance (stability) or power quality issues related to this plant. 

• 

• 

• 

• 
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Reference No: EPA/2016/02/03/I EE/1 I 
ENVIRONMENTAL PROTECTION AGENCY 

GOVERNMENT OF SINDII 
Plot /1 ST -- 2/1. Sector 23. Korangi 

Industrial Area, Karachi 74900 
Ph: 021 	35065950. 35065621. 

35065946 
epasindh(cr;c■ ber.net.pk  

Fax No: 021 - 35065940 

Dated: 041 ' March 2016 

SUBJECT: DECISION ON INITIAL ENVIRONMENTAL EXAMINATION (IEE) 

I. Name & Address of Mr. Asad Alam Niazi 

Proponent: Director & COO 

Norinco International Thatta Power Pvt. Ltd 

Suite No. 201. 2'1'1  Floor. I lorizon Vista. Block -4. 

Clifton. Karachi 

2.  Description of Project: Establishment of 100 MW Wind Farm in Thimpir 

3.  Location of Project: Project site is located in Thimpir about 110 km Northeast 

of Karachi and 80km Northeast of PQ, with 

geographical coordinates: 68''01 4"-68113'55-E and 

251)5'23---25'8'4"N. 

Date of Filing of IEE: 	03-02-2016 

S. After careful review and analysis of the Initial Environmental Examination (lEE) 

repo'rt, the Sindh Environmental Protection Agency (SEPA) accords its approval subject 

to the following conditions: 

i) All mitigation measures recommended in IEE report should be complied with. for 

achieving negligible impacts on physical, biological. environmental and socio-

economic resources of the area. Sindh Environmental Quality Standards (SEQS) 

shall be followed in letter and spirit. 

ii) A complete code of Health, Safety and Environment (fISE) shall be developed 

which should include efficient parameters at specific work place. For this purpose 

HSE setup should be established and supervised by a designated HSE officer at the 

senior level with sufficient administrative and technical authority to perform the 

designated functions. Proponent will make sure that the operating instructions and 

emergency actions are made available to every worker/labor at the site. 

Environmental management system shall he made in place during the operation of 

the project needing towards third party environmental audit and for achievement of 

1 SO14000 standards. 

iii) The proponent shall also appoint a reputable research institute or orgarniation to 

conduct a detailed noise mapping/modeling study & Avian Risk Ass Ssment and 

/2/11  

Vedlea(ri) 

,FACO \kkI 14%1°9' 	‘3‘1* 



Reference No: EPA/20 16/02/03/1E011 
ENVIRONMENTAL PROTECTION AGENCY 

GOVERNMENT OF SIND1.1 
Plot rr ST 2/ I. Sector 23. Korangi 

Industrial Area. Karachi 74900 
Ph: 021 	35065950, 3506562 I. 

35065946 
epasindhrii)cy_ber.net.pk 

Fax No: 021 - 35065940 

• 

Management Study. The noise modeling report and Avian Risk Assessment and 

Management Study must be submitted to SEPA within 04 weeks from the date of 

issuance of this approval. 

iv) The proponent shall be under obligation to compensate for any significant adverse 

short term, long term and irreversible impact occurred due to ‘vindfarm Operations. 

During, the project execution. safe distances of the under mentioned environmental 

sensitivities will he maintained: 

• 500m from communities, industries and main transport network 

• 300 „„m from community water well 

• 500m from archaeological / cultural site monument 

• Distance will be measured from the tip blade of turbines or and transmission 

power lines associated. 

• Project activity will not be carried out within buffer zone of any projected area 

designated under Sindh wildlife protection act. 

v) Employment should be provided to local people and assured for unskilled jobs. 

Skilled jobs shall be given to locals after providing them proper field training. 

where a minimum training is required. Local people should, be informed and 

explained well in advance about the operation. Compensation should be provided to 

inhabitants in case of loss of agriculture land. crop property, etc., in accordance with 

the rates, that are agreed upon. All conflicting issues regarding compensation etc. 

should be settled in advance prior to the start of activity. Benefits to local people 

will be offered under Corporate Social Responsibility (CSR) policy, communit y  
development schemes will be decided in consultation with local communities and 

may be facilitated by involving district l local Government office. 

vi) Local people should be provided with community welfare schemes i.e.. draught 

relief programmes, educational programmes, and establishment of health units. 

veterinary/live stock care unit etc., which should benefit them and develop mutual 

trust. Sustainability of these facilities should he ensured. 

vii) Campsites will be located at least one kilometer away from any settlement to avoid 

disturbance to the local people. 

viii) No industrial or residential activity will be permitted on the land allocated for wind 

energy projects. 

ix) The project area will be restored to its original nature to the possible extent. For the 

purpose. documentation (Photographs) will be kept in record. 

• 

• 
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Reference No: EPA/20 I (»IQ/03/11%131 

ENVIRONMENTAL PROTECTION “;EN( 

GOVERNMENTO1 SINDII 

Plot 	SI 	2 I . 	 korangi 

Industrial Area. Karachi 	71900 

Ph: 02 I 	35065950. 3 .s0656: 

350659-16 

epasindh ctcv ber.net.plk. 

I as No 021 - 

The project shall he constructed in the prescribed time strictly as per schedule. 

which shall be submitted to this office at the start of construction activity. 

xi) Compensation \\ ill  be provided to the inhabitants in case of loss of agriculture land. 

crop property. etc.. in accordance \\ ith  the rates. that are agreed upon. 

vii) The proponent shall ensure facilitation to the [PA officer(s);ofticial(sI for the 

regular inspections to verify the compliance of the PIT Act. Rules and Regulations 

framed there under and the conditions contained in this approval. 

xiii) The proponent shall appoint an Independent Monitoring Consultant (IW: ) whose 

responsibility shall be to monitor the project activities. The IMU shall ensure that 

the activities at project site are undertaken in environment friendly manner and the 

mitigation measures are implemented as per the recommendations of ILL. I he 

report shall include pollutants measurement and analysis reports along \\ ith  

photographic records showing therein the environmental conditions at site Auntie 

the construction and operation stages of project. [he proponent shall be hablc to 

submit monthly.  environmental monitoring reports to [PA Sindh. 

6. fhis approval shall he treated cancelled if any of the conditions. mentioned in para-5 

above is violated. In 161low up of the cancellation of this approval prosecution under 

the provision of Sindh Environmental Protection Act. 2014 o ill be initiated against the 

proponent. 

7. I his approval does not absolve the proponent of the -clink to obtain All\ other ipprov al 

or consent that may be required under any other law in force. 

8. The IF[ report is meant only for proposed activities described in III only. Proponent 

should submit separate approval required under regulations. along with site specific: 

En\ ironment Management Plan Ibr any consequent and subsequent activity for 

approval of I 	Sindh. 

Muhammad Imran Sabir 

Deputy Director ("technical) 
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Initial Environmental Examination (IEE) Study 
Norinco Thatta  Wind Farm P 

Executive Summary 

The Initial Environmental Examination (IEE) Study for "Norinco Thatta Wind Farm Project" 
has been conducted by EMC Pakistan Pvt. Ltd. The IEE has been prepared in compliance 

with the requirement under section 17 of Sindh Environmental Protection Act, 2014 and 
SEPA IEE/EIA Regulations 2014 for scheduled development projects. 

The proposed project is the establishment a 100 MW Wind Farm in Jhampir in Thatta District. 
The project site is about 2500 acres acquired by the proponent for this project NTWFP has 

an installation capacity of 100MW, 40 sets of GW121-2500-90m wind turbines will be 
installed. 

Sindh Environmental Protection Act 2014 empowers the Sindh Environmental Protection 
Agency (SEPA) as the principal authority for environmental management in Sindh. It has also 

established the requirement of environmental assessment of any project in place prior to 
commencement of work. 

According to Sindh Environmental Protection Agency Regulation, 2014, a project falling in 

any category listed in Schedule I shall file an IEE with the Sindh Environmental Protection 
Agency (SEPA). Wind project are placed in Schedule I: B(7) thus requiring an IEE. 

Entrusted by NORINCO INTERNATIONAL (Project Proponent), POWERCHINA Northwest 

Engineering Corporation Limited is the Design Consultant. The design in the feasibility study 

stage mainly involves engineering geology, wind resources, WTG (wind turbine generator) 

type selection and electric power generation estimate, electrical engineering, civil works, 

environmental protection and water & soil conservation, design budget estimate, financial 
evaluation and social effect analysis, etc. 

The long-term friendly relationship between China and Pakistan and relevant policies of 
Pakistan encouraging foreign investment to enter the electric power sector, provide a good 

basis and facilitate the cooperation of both parties in the power sector. Currently, China and 

Pakistan have worked together on development of many power projects, establishing a solid 

foundation for further cooperation. The construction of Thatta wind farm will promote the 
sustainable growth of local economy, improve the living standard of local residents, facilitate 
the development of local electric power industry, and meet the demand of sustainable 

development of Chinese enterprises in the international market. Therefore, the construction of 

the project is necessary. 

The main objectives of the NTWF Project are to: 

• Respond to the national need to produce power from alternative or renewable energy 

sources that are alternative to thermal and hydro power production systems; 

• Establish a wind power generation facility in accordance with GOP's policy and guidelines 

on development and generation of alternative or renewable energy, being implemented 
through the AEDB; 

• Utilize the potential of wind capacity identified by the AEDB at the Jhimpir and Thatta-

Thana Bola Khan-Hyderabad Wind Corridors and ground the transferred technology of 

EMC Pakistan Pvt Ltd. 
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wind power generation to reduce the emission of greenhouse gases including CO2 in 

Pakistan through net energy gain, and 

• Utilize the hitherto unexploited wind energy potential which is the resource that will help 

bridging the significant gap in supply and demand of energy being faced in Pakistan. 

Thatta wind farm project (100MW) is located at Jhimpir in Sindh Province of Pakistan, about 
110km northeast away from Karachi and 80km northeast away from Port Qasim, with 
geographical coordinates of 68°0'4"-68°3'55" E and 25°5'23"-25°8'4" N. The project area 

stretches in nearly northwest-southeast direction, with a length of about 6.7km and a width of 

1.6km. The elevation of the project area is 40m-60m. The project area can be reached 

through M9 Highway from Karachi to Nooriabad. 

Figure ES1: Location of Project Site 

Review of Guidelines for classification of polluted and unpolluted sites with respect to their 

airshed, watershed, soil, sensitivity of ecosystem including fauna, flora, wildlife, aquatic life, 

historical and archaeological sites and their values, along with assessment of impact by using 

the "Checklist of actions affecting environment and significance of their impact" has been 

used in this IEE Study for assessment of impact of different activities for establishment of 

NTWF Project. The review process finds that: 

• The impacts from NTWF Farm Project construction, and installation of machinery and the 

resulting emission of noise and gaseous effluent, and wastewater discharges during 

siting, construction and operation of the NTWF Project would be of small order and would 

be of little significance at the site or microenvironment and none in the 

macroenvironment. 

• Estimates on net saving in terms of air pollutants clearly suggest that operation of the 

NTWF Project would be economically viable and environment friendly. 

• 

• 

• 

  

...11111168iMIMIR.IMMONMOINIMINOMMANIV1.108.11.  

EMC Pakistan PvL Ltd. 
FM 

• 



,,\s_sfrj EMC Pakistan Pvt Ltd. 
ri 
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Norinco Thatta Wind Farm Project 

Executive Summary 

The Initial Environmental Examination (IEE) Study for "Norinco Thatta Wind Farm Project" 

has been conducted by EMC Pakistan Pvt. Ltd. The IEE has been prepared in compliance 

with the requirement under section 17 of Sindh Environmental Protection Act, 2014 and 

SEPA IEE/EIA Regulations 2014 for scheduled development projects. 

The proposed project is the establishment a 100 MW Wind Farm in Jhampir in Thatta District. 
The project site is about 2500 acres acquired by the proponent for this project. NTWFP has 

an installation capacity of 100MW, 40 sets of GW121-2500-90m wind turbines will be 

installed. 

Sindh Environmental Protection Act 2014 empowers the Sindh Environmental Protection 
Agency (SEPA) as the principal authority for environmental management in Sindh, It has also 
established the requirement of environmental assessment of any project in place prior to 

commencement of work. 

According to Sindh Environmental Protection Agency Regulation, 2014, a project falling in 
any category listed in Schedule I shall file an IEE with the Sindh Environmental Protection 

Agency (SEPA). Wind project are placed in Schedule I: B(7) thus requiring an IEE. 

Entrusted by NORINCO INTERNATIONAL (Project Proponent), POWERCHINA Northwest 

Engineering Corporation Limited is the Design Consultant. The design in the feasibility study 

stage mainly involves engineering geology, wind resources, WTG (wind turbine generator) 
type selection and electric power generation estimate, electrical engineering, civil works, 

environmental protection and water & soil conservation, design budget estimate, financial 

evaluation and social effect analysis, etc. 

The long-term friendly relationship between China and Pakistan and relevant policies of 

Pakistan encouraging foreign investment to enter the electric power sector, provide a good 

basis and facilitate the cooperation of both parties in the power sector. Currently, China and 

Pakistan have worked together on development of many power projects, establishing a solid 

foundation for further cooperation. The construction of Thatta wind farm will promote the 

sustainable growth of local economy, improve the living standard of local residents, facilitate 
the development of local electric power industry, and meet the demand of sustainable 

development of Chinese enterprises in the international market. Therefore, the construction of 

the project is necessary. 

The main objectives of the NTWF Project are to: 

• Respond to the national need to produce power from alternative or renewable energy 

sources that are alternative to thermal and hydro power production systems; 

• Establish a wind power generation facility in accordance with GOP's policy and guidelines 

on development and generation of alternative or renewable energy, being implemented 

through the AEDB; 

• Utilize the potential of wind capacity identified by the AEDB at the Jhimpir and Thatta-

Thana Bola Khan-Hyderabad Wind Corridors and ground the transferred technology of 
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wind power generation to reduce the emission of greenhouse gases including CO2 in 
Pakistan through net energy gain, and 

• Utilize the hitherto unexploited wind energy potential which is the resource that will help 
bridging the significant gap in supply and demand of energy being faced in Pakistan. 

Thatta wind farm project (100MW) is located at Jhimpir in Sindh Province of Pakistan, about 
110km northeast away from Karachi and 80km northeast away from Port Qasim, with 
geographical coordinates of 68°0'4"-68°3'55" E and 25°523u-25°8'4" N. The project area 
stretches in nearly northwest-southeast direction, with a length of about 6.7km and a width of 
1.6km. The elevation of the project area is 40m-60m. The project area can be reached 
through M9 Highway from Karachi to Nooriabad. 

Figure ES1: Location of Project Site 

Review of Guidelines for classification of polluted and unpolluted sites with respect to their 
airshed, watershed, soil, sensitivity of ecosystem including fauna, flora, wildlife, aquatic life, 
historical and archaeological sites and their values, along with assessment of impact by using 
the "Checklist of actions affecting environment and significance of their impact" has been 
used in this IEE Study for assessment of impact of different activities for establishment of 
NTWF Project. The review process finds that: 

• The impacts from NTWF Farm Project construction, and installation of machinery and the 
resulting emission of noise and gaseous effluent, and wastewater discharges during 
siting, construction and operation of the NTWF Project would be of small order and would 
be of little significance at the site or microenvironment and none in the 
macroenvironment. 

• Estimates on net saving in terms of air pollutants clearly suggest that operation of the 
NTWF Project would be economically viable and environment friendly. 

• 

• 
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• No untreated wastewater would be discharged from the NTWF Project. Initiatives will be 
taken to harvest rainwater by channelizing it into dyked ponds for subsequent use in 
plantation. 

• Noise emissions from the wind turbines at NTWF Project site will have a high level at the 

top of the wind turbine and will decrease with distance. The noise level at the living areas 
at more than 1 km will be within acceptable limits of the World Bank Guidelines and the 
limits recently proposed by Federal EPA. 

• The level of emissions and discharges suggests that NTWF Project operations will have 

no significant impact either on its microenvironment that includes the proposed site for 
NTWF Project, or on its macroenvironment. 

Screening of potential environmental impacts at the different stages viz. siting, construction, 
installation of machinery and equipment and finally operation, leads to the conclusion that: 

• The wasteland at NTWF Project has remained an isolated component of the ecosystem 
of Lower Sindh for a long time. Location of NTWF Project will comprise value-addition to 

the wasteland, besides having no significant impact on the micro and macroenvironment; 
will not degrade the ecology of the stony wasteland in Jhimpir. 

• On the Other hand, the site is already designated for Wind Power projects and 11 wind 

farms are constructed or planned near the NTWF site (as described in figure 4.10). 

• Visual effect, noise effect, EMI effect, flicker effect induced by operation of the wind 
turbines may have an impact on the living area, located 500 m from the NTWF Project. 

Therefore as a mitigation measure, it is proposed that wile siting the WTGs, a distance of 
1 km should be maintained from Haji Suleman Brohi Village. The induced impact on 
operation of the wind turbines on the microenvironment will be monitored through 

environmental management plan, environmental monitoring plan and the IFC's HSE 

Guidelines, and mitigated, if necessary by adoption of suitable measures at the site. 

• Results from Stakeholder consultation with key informants of Haji Suleman Brohi Village 

suggests that the expectations of villagers should be met e.g. priority in unskilled Jobs 

during construction, provision of healthcare facility, installation of VVTGs not too close to 

their village. 

• There are no cultural heritage, recognized archaeological sites, endangered species of 

flora, wildlife reserve, or potential tourism sites that may need protection and hence no 

mitigation measures need to be taken. Kinjhar Lake is located far at a distance of 10 km 
away from the project. 

• Finding of archaeological artifacts during the construction phase will be immediately 

reported to the Department of Archaeology, Sindh. 

• The proposed NTWF Project, when commissioned, would become integral part of 
microenvironment of already developed wind farm area. 

This IEE Study finds that the value-addition characteristics of NTWF Project would respond to 
the principles of sustainable development that aim at "socially equitable and economically 

viable development to improve the quality of life for all citizens of the Earth, without altering 
the balance in the ecosystem". 

EMC Pakistan Pvt. Ltd. 
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It is therefore concluded that if the field activities, including the implementation of all mitigation 
measures, are carried out in line with recommendations suggested in the report, the impacts 
from project's construction and operations will not be adverse so as to deteriorate the 

environmental quality of the project area and a more detailed report will not be required in the 

form of an EIA. Additionally careful implementation of the EMP will ensure that environmental 
impacts are managed and minimized and the project proponent meets all statutory 

requirements. 

There are two essential recommendations that need to be followed to ensure that the 

environmental impacts of the project are successfully mitigated. The Proponent shall ensure 

that: 

• All mitigation, compensation and enhancement measures proposed in this IEE report are 

implemented in full, as described in the document; 

• The Environmental Management and Monitoring Plan will be implemented in letter and 

spirit. 

Screening of potential impact suggests that the Construction & O&M of Norinco Thatta Wind 

Farm Project will, on adoption of the suggested mitigation measures, be an environmentally 

acceptable proposition and provide clean and renewable energy. It is recommended that the 

IEE be approved with the condition that recommendations given in the IEE and NOC will be 

duly followed by the proponent. 

/11 EMC Pakistan Pvt. Ltd. 
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Chapter 1 Introduction 

This report presents the findings of the Initial Environmental Examination (IEE) Study 
conducted by EMC Pakistan Pvt. Ltd for proposed "100 MW Norinco Thatta Wind Farm 
Project (hereinafter referred to as NTWFP)" located at Jhimpir in Thatta District being 

undertaken Norinco International. (hereinafter referred as Project Proponent). 

The proposed project is the establishment a 100 MW Wind Farm in Jhampir in Thatta District. 
The project site is about 2500 acres acquired by the proponent for this projext. NTWFP has 

an installation capacity of 100MW, 40 sets of GW121-2500-90m wind turbines will be 

installed. 

This Environmental & Social Impact Assessment (ESIA) Report presents the assessment of 

environmental and social impacts of the proposed project. This document has been prepared 

in compliance with the mandatory requirements of Section 17 of Sindh Environmental 

Protection Act (SEPA) 2014. Compliance with the Provisions of SEPA 2014, Section 17 

requires that: 

"No proponent of a project will commence construction or operation unless he has 
filed with the Agency an environmental impact assessment and has obtained from the 
Agency approval in respect there or. 

EMC Pakistan Pvt. Ltd has been commissioned by the Project Proponent to conduct the 

Initial Environmental Examination (IEE) Study of proposed NTWFP for local regulatory 
approval from the Environmental Protection Agency of Sindh Province, & to meet the 

requirements of the specified reference framework as follow: 

• Applicable national laws and regulations in Pakistan; 

• Sindh Environmental Protection Act, 2014; 

• Sindh Environmental Protection Agency (SEPA) Review of IEE/EIA regulations 2014; 

• Other applicable laws, regulations and guidelines for environmental & social safeguard. 

Not only to meet the regulatory requirements, the purpose of this lEE is also to assess the 

project's environmental and social viability through various environmental and social 

components like air, water, noise, including land, ecology, human settlements, land 

acquisition along with the parameters of human interest and to prepare Environmental 

Management Plan (EMP) for mitigation of adverse impacts along with chalking out of post 
project environmental monitoring programme. This report presents baseline data collected for 

air, water, noise including land, ecology and socio-economic components of environment, 

identification, prediction and evaluation of impacts and preparation of environmental 

management plan for mitigation of adverse impacts that may arise due to the proposed 

project. 

Need anc!Justification of the Prts 

Wind power, as an alternative to fossil fuels, is plentiful, renewable, widely distributed, clean, 

and produces no greenhouse gas emissions during operation. Its land use is, however, 

• 

• 

• 

• 

 

• 
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extensive. The government of Pakistan decided to develop wind power energy sources due to 
problems supplying energy to the southern coastal regions of Sindh and Balochistan. Gharo 
Wind Corridor (Figure 1.1) has coverage of 9,700 sq. km  in Sindh and having a gross wind 
power potential of 43,000 MW. Keeping in view the area utilization constrains etc. the 
exploitable electric power potential of this area in Sindh is about 11,000 MW. Therefore to 
exploit this resource of renewable energy, Project proponent is undertaking this project of 100 
MW capacity. 

1.1.1 Energy Overview 

Electricity although the secondary source of energy has become indispensable not only for 
household but for all other sphere like industry, transport etc. Power shortages have become 
the most influential economic challenge not only causing social disruption but also hitting the 
real GDP growth rate. In NEPRA State of Industry Report 2013, NEPRA estimated, "the 
power sector is responsible for 2 to 3 percent reduction in the annual GDP of the country." 
However, exact cost including direct and indirect cost of power shortage and its directional 
relationship with growth is still unfold for developing economies especially for Pakistan. In this 
era of modernization, there is continuous increase in consumption of electricity within 
household as innovation has introduced more electrical-usage appliances to household. With 
respect to industry, the behavior is little bit different as due to power shortage the large 
manufacturers have got their own captive plants to generate electricity and thus became 
Independent Power Producers (IPPs) under the Power Policy 2002. Nishat, Gul Ahmed, 
Orient, etc. are some of the examples. All IPPs under the 1994 policy were thermal power 
plants often using furnace oil as a fuel. Thus the share of oil in thermal power generation 
remained high which also created a heavy dependence on oil prices. 
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At present, the people are facing severe load shedding/blackout problems due to shortage of 
5-7 GW power supply. The natural gas demand grows beyond the transmission/supply 
capacity and large users mainly industries, power plants, cement industries and transport 
sector (CNG stations) are curtailed specially during winter months to ensure supplies to 
domestic, commercial and small industries or fertilizer. The energy crisis in the country has 
forced thousands of industries to shut down operations, affecting industrial production and the 
livelihoods of thousands of families. It has been a major drag on the economy and a serious 
impediment to growth with an estimated cost of 10% of the GDP over the past 5 years. 
Pakistan's energy crisis, if not tackled at both operating and strategic level in the immediate 
future, might become a national security threat. 

Table 1.1 shows the projections of power supply and demand in the NTDC's systems 
indicating that the gap between supply and demand is likely to persist over next few years. 
The gap represents about one-third of the total demand in National Transmission and 
Dispatch Company (NTDC) system resulting in as much as 12 hours of load shedding in 
urban areas and at times more than 18 hours of load shedding in rural areas. Any slippage in 
the addition of new generation capacity or fuel availability will further widen the gap between 

supply and demand. 

Chronic power shortages in Pakistan are the most serious constraints to the country's 
economic growth and job creation. The energy crisis continues to drag down the country's 
economic performance and spark social instability. Increasing an unpredictable load shedding 
is estimated to constrain annual gross domestic product (GDP) growth by at least 2%. 
Hardest hit are the small- and medium-sized enterprises that employ the most number of 
people but cannot afford back-up electricity generators and fuel. In addition to the economic 
impact, the shortage has environmental and social consequences as well. Other than 
complaints of general discomfort, students have complained of effects of the load shedding 
on their studies. It has resulted in deterioration of health care services. The environmental 
impact of the shortage has not been studied but potential impacts include increased use of 
firewood, kerosene, biomass and their effects on deforestation and air quality. As there are no 
regulatory control over the emission from these small generators, widespread use of 
generators in the cities results in emissions of nitrogen oxides, particulate matter and sulfur 
dioxide (from diesel generators) from generator exhaust and hence contributing to the urban 
air pollution. These generators are also a major source of noise. 

• 

• 

• 

• 

• 
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Table 1.1: Projected Supply and Demand in NTDC Systems 

Financial 	Year Planned 	Generation NTDC Projected NTDC 	Projected Surplus/ (Deficit) 
ending 30th June Capability as per NTDC Demand Growth Demand during peak 

Ahtifij Rate hours Ikly1) 

NTDC 

2012 (actual) 

2013 

2014 

2015 

2016 

2017 

13,733 

7.4% 

	 L  20,058 	 -6,325 

	

1  24,126 	 i -2,827 21,299 

4_30,510 

21,668 

1  20,352 

1 24,075 

	

L  7.4% 	 j 

	

7.7% 	 

5.5% 

5.5% 

25,918 	 ! -4.250 

28,029 	 1 2,481 

24018 	 ! -3,666 
t  

25,352 	 !, -1,277 

! Source: NEPRA's  State of Indusq REwt, 2012 

Pakistan has remained an energy deficient country, dependent upon imports, mostly oil and 
oil products. Pakistan has had more success in finding natural gas than oil, and as a result, 
gas over took oil as the largest source of primary energy supplies, as shown in Figure 1.3. 

The Government considers Thar coal development as a flagship project and believes in it as 
a means to Energy Security. Thar Coal Projects have been enlisted as early harvest projects 
by the CPEC (China-Pakistan Economic Corridor), Sindh Engro Coal Mining Company 
(SECMS) and Sino Sindh Resources (Pvt.) Limited (SSRL) has been prioritized as top priority 
projects to be financed by Chinese institutions. There is a complete synergy between the 
Federal and the Provincial Government of Sindh. Total power generation anticipated from 
these three projects is 2400 MW by 2018. 

In addition to Thar Coal resources, the government has taken measures to diversify its 
energy mix. In this regard, the government has given due attention to fast track the 
development of Alternative / Renewable Energy (ARE) resources in the country. 

1 .1,2. Preliminary analysis of power market 

According to WAPDA's data, the maximum loads of Pakistan's power grid will be 27840 MW 
and 31900 MW in 2017 and 2020, respectively. Considering appropriate load reserve, the 
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installed capacities are required to be about 36190 MW and 41470 MW respectively, to meet 
the Pakistan's power demand by 2017 and 2020. As of 2013, the existing thermal power 
capacity of Pakistan reached 16000MW, the hydropower capacity 6872MW, and according to 
the power construction planned in the schedule, 3765MW and 7425MW new power sources 
will be commissioned respectively in 2017 and 2030, but there would be still a big supply-
demand gap by 14777MW and 17220MW respectively in 2017 and 2030. 

As a clean energy, wind power has bright future, but due to its instability, wind power share in 
the grid should not be too large. It is commonly believed that in case of wind power capacity 
not more than 10% of the total installed capacity, the grid operation should be economical 
and safe, but given different power source structures and different grid compositions, some 
countries, such as like Germany, Denmark, France and Spain, have higher proportions of 
wind power in their national grids. The power supply structure of Pakistan is not so rational, 
mainly depending on thermal power, and with poor stability. Therefore, the power market 
analysis is made based on two scenarios separately with lower and higher shares, i.e. 
Scenario 1 (wind power capacity accounting for 10% of the total installed capacity) and 
Scenario 2 (wind power capacity accounting for 5% of the total installed capacity). The 
preliminary analysis of wind power market is shown in Table 1.2. 

Table 1.2: Preliminary analysis of wind power market in Pak stan 

Designation  

Maximum  load (MW) 

Total installed  capacity  (MW) 

Scenario 1 (10%) 	3619  
Wind power capacity of electric system (MW) 	scenario 2 (5%) 

	 1810 

Based on Scenario 1, it is preliminarily estimated that, besides the capacities of the existing 
and planned wind farms, additional wind power capacities will be required by 2869 MW as of 
2017 and 3397 MW as of 2020, respectively; based on Scenario 2, additional wind power 
capacities will be required by 1060MW as of 2017 and 1324MW as of 2020, respectively. 
Wind power has big potential to enlarge in capacity. 

Due to the oil and coal shortage problem, as well as the long-term of hydropower 
construction, its near-term power demand cannot be satisfied at earlier time. However, the 
ideal endowment of wind energy resources and the short construction cycles make the wind 
power as the best power source option to satisfy the power market demand, and also as one 
of sustainable energies to meet the increasing power demand in Pakistan. 

The present energy consumption structure is quite unbalanced, as the dependency degree on 
petroleum and natural gas products is higher than 79%, and their annual demands increase 
by 5.7% and 7.5%. To satisfy the ever-increasing energy demand, the government of 
Pakistan has to spend large amounts of foreign exchanges to import crude oil and associated 
products, which brings about a great pressure on Pakistani finance, national economy and 
environment. As a clean energy form, wind energy features low-energy consumption and 
short construction period, which can suit Pakistani power development well. Preliminary 

2017  

27840 

36190 

2020 

31900 

41470 

4147 

Wind power capacity of existing, under-construction & planned wind farms (MW) 

Required additional wind power capacity (MW) 	
Scenario 1 (10%) 

750  

2869 

Scenario 2 (5%) 	 1060 	1324 

2074 

750 

3397 
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analysis of wind energy potential shows that wind power still has a great development space 

in Pakistan. However, it should be noted that with the fast development pace and flocking 

investors, the grid interconnection permit for the project should he applied for and obtained as 

earlier as possible, in order to get one favourable electricity tariff, and speed up the project 

construction. 

Global Energy Supply Scenario/Global Demand Forecast  

The following are the alternative renewable energy sources that are renewable and do not 

deplete: 

Solar Influence Dependent 

• Solar radiation 

• Biomass 

• Wind 

• Ocean wave energy 

Earth-related 

• Tidal Energy due to earth's rotation 

• Geo-thermal energy due to heat of earth's interior. 

The global rise in wind power production is shown in the figure 1.4 and 1.5: 

EMC Pakistan Pvt. Ltd. 
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According to estimates on Global Demand Forecast: 

:005 

• Wind and solar power-generation system combined will match conventional generation 

systems by 2025 

• Wind power generation capacity will reach 7,500GW by 2025 

• Conventional power stations will be phased out completely by 2037 

• Demand for energy supply is expected to rise by 50 per cent globally by 2030 

• Low-carbon energy industry is set to be worth $3 trillion per year by 2050. 

Global Status of Wind Power Produc.. 	'stem 

The following is the current status of global wind energy production system (Highlights of the 

World Wind Energy Report 2011): 

• The worldwide wind capacity reached 237,016 Megawatt, out of which 40,053 Megawatt 

were added in 2011, more than ever before. 

• Altogether, 98 countries and regions have been identified worldwide to use wind power 

for electricity generation. 

• Wind power showed a growth rate of 20.3 %, the lowest rate in more than a decade. 

• All wind turbines installed by the end of 2011 worldwide can provide 500 Terawatthours 

per annum, around 3 % of the global electricity consumption. 

• The wind sector in 2011 had a turnover of 50 billion Euro/65 billion USD. 
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Among the Continents: 

• Asia accounted for the largest share of new installations 53.7%, 

• Europe 21.9% 

• North America 20.5 % 

• Latin America accounted for 2.9 % 

• Australia/Oceania for 0.9 %. 

• Africa (0.2 %) represented only a negligible share. 

• Germany has taken a lead in this connection and has been supported by other European 
countries 

• Many states in the USA and many provinces in Canada are successfully generating clean 
and cheap wind energy. 

Among Asian Countries: 

• China and India have followed the European Countries with considerable success, 
knowing fully well the growing demand and increasing limitations of relying on power 
generation technologies dependent on petroleum oil and water. 

• China continued to be by far the largest market and added 17.6 Gigawatt; however, in 
2011 it showed an unexpected decrease in new installations. 

• India re-gained old strength and became the third largest market for new wind turbines, 
adding 2.8 Gigawatt. Recent studies suggest that the country has a much larger wind 
potential than assessed earlier. 

• India has had the experience of aftermath of withdrawal of subsidies. It is reported that 
the Indian Ministry of New and Renewable Energy (MNRE) had introduced generation-
based incentive (GBI) in 2009. Feed-in-tariff is the high rate that the MNRE had given to 
developers to promote clean energy. The GBI scheme was in addition to the 
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government's promotional scheme, AD, launched in the 1990s. AD allowed companies 
investing in wind farms to save about 80 per cent of invested capital in the first year. 

• GB1 scheme lapsed in March 2012 and was not renewed. The Union finance ministry 
withdrew AD saying people were investing in wind farms only to avail tax benefits. The 
AD was the main driver for the sector since 70 per cent of wind energy addition came 
from this scheme. However, it also led to installation of poor quality wind farms; the result 
was that prime wind locations in the country were lost. 

• The other reasons for the decline in installed capacity are state specific but in general it 
was related to cash crunch, which is not easily available in developing economies 
seeking rapid growth. In Tamil Nadu, the state-owned utility did not pay the wind power 
producers their dues for more than a year. Tamil Nadu Electricity Board started clearing 
the dues after too much delay. The uncertainty made the banks reluctant to finance wind 
energy projects. 

• Pakistan's geographical location in the tropics provides the country with a number of wind 
corridors. According to estimates based on the surveys carried out for the AEDB, there 
exists potential of about 43,000 MW for generating wind energy in the 9,700 km2 area in 
(i) Jamshoro, Nooriabad, Tether and Keti Bandar corridor, and (ii) Thatta, Thana Bola 
Khan, Hyderabad and Gharo sites that are placed respectively in the excellent and good 
category for generation of wind power. 

• Pakistan has about 1000 MW of wind power plants at various stages of construction, and 
another 50x10 megawatts of wind power programs have been announced, in Jhimpir, 
Gharo, Keti Bandar and Port Qasim wind corridors along the Arabian Sea coast in Sindh. 
Some of the major wind power projects are at different stages of construction/completion 
include American AES Corporation's 150 MW farm, Turkey's Zorlu Enerji Electrik Uretim's 
56 MW farm, and Pakistan's FFC Energy's 50 MW farm. 

• In recent years, the government has completed several projects to demonstrate that wind 
energy is viable in the country. In Mirpur Sakro, 85 micro turbines have been installed to 
power 356 homes. In Kund Malir, 40 micro turbines have been installed, which power 111 
homes. The Alternative Energy Development Board (AEDB) has also acquired 18,000 
acres for building wind farms. Pakistan has set a goal for AEDB to generate at least 5 
percent of the country's electricity needs from renewable sources by 2030. 

1.1,5. Benefits of Wind Farm Development 

A large wind farm may consist of several hundred individual wind turbines which are 
connected to the electric power transmission network. Offshore wind power facilities can 
harness better wind speeds that are available over the sea almost throughout the year, 
compared to those installed on land. Small onshore wind facilities are used to provide 
electricity to isolated locations and utility companies increasingly buy back surplus electricity 
produced by small domestic wind turbines. 

Although a variable source of power, the intermittency of wind seldom creates problems when 
using wind power to supply up to 20% of total electricity demand. But as the proportion rises, 
increased costs are involved since the grid needs to be balanced. Then there is need for 
upgrading the grid. Power management becomes an important component of the power 
production system and techniques such as excess capacity, storage, dispatchable backup 

NI 	 0 
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supply (usually natural gas), exporting and importing power to neighboring areas or reducing 
demand when wind production is low, have to be developed to mitigate the situation. 

Good wind resources are not a constraint to wind power development at this time because 
Pakistan has abundant good wind resources in the land of the designated Wind Corridor. The 
necessary conditions for successful operation of an average wind farm are moderately 
constraining land use and environmental restriction assumptions, and a 10-mile proximity to 

existing transmission line assumption. 

Wind power, as an alternative to fossil fuels, is plentiful, renewable, widely distributed, clean, 
and produces no greenhouse gas emissions during operation. Its land use is, however, 
extensive. The Table 1.3 shows that requirement of land area per unit of energy produced 
from different sources is highest for wind power. Project proponent has taken account of the 
topography of the land and the Project has proposed to site 166 1.5MW wind turbines for 

wind power generation. 

Table 1.3: Sq kms per terawatt-hour of energy per year 
Wind 	 72.1 

Hydro 	 54.0 

Solar 	 36.9 

Natural Gas 	 18.6 

Coal 	 9.7 

Geothermal 	 7.5 

Nuclear 	 2.4 

(Source: The Nature Conservancy) 

During operation, the overall cost per unit of energy produced for wind power is similar to the 
cost for new coal and natural gas installations. The construction of wind farms is not 
universally welcomed due to the "not in my backyard" affect shared by other coal or gas fired 
power stations, but any effects on the environment from wind power are generally much less 
problematic than those of any other power source. 

1.1.5.1. Carbon Dioxide & GHG Emissions and Pollution 

The most serious threat comes from accelerating climate change, whose effects are already 
being seen around the world in rising temperatures, melting ice caps and volatile weather 
patterns. Climate change is a direct result of the build-up of greenhouse gases including 
carbon dioxide and water vapour in almost equal amounts besides other gases in the 
atmosphere above the earth. Carbon dioxide and water vapour emissions from burning of 
hydrocarbons for power plants, industry and the transport sector are by far the largest 
contributor to global warming. Additional water vapour and that too in large excess is being 
produced over the sea surface whose temperature has increased by at least 1°C to 1.5°C as 
a result of expansion of deforested land mass. Too much of water vapour will result in as 
much condensation over snow cover, and since latent heat of evaporation is equal to latent 
heat of condensation just as much energy that the vapour has been charged with, will be 
shed at the mountain tops and glaciers. It is therefore the excessive heat over the land mass 
that produces excessive moisture which in turn melts the snow and the glaciers. 
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The Intergovernmental Panel on Climate Change has predicted that human-induced 
greenhouse gas emissions will lead to a substantial increase in global mean temperatures, 
which will rise between 1A and 5.8 degrees over the course of this century. 

• Wind power generation does not require fuel for turbine operation, and has no emissions 

directly related to electricity production. As such operation of wind turbines does not 

produce water vapour, CO2, SO2, NOx or particulate matter or any other form of air 
pollutant. The manufacturing, transportation, construction at site and installation, 

however, does consume resources and it is here that energy-intensive processes, 
generally using fossil fuel are involved. 

• The following indicative figures relate to a 250 MW installed capacity and the production 
of 1 tonne CO2 for the generation of each 1 MWh of electricity: 

• CO2 (a major contributor to the "greenhouse effect") 0.775 million tonnes/year. 

H2O• 	vapour: 0.634 million tones/year 

• SO2 (Sulphur Dioxide is a constituent of acid rain) 11,875 tonnes/year. 

• NOx (Nitrous Oxides are a constituent of acid rain) 5,750 tonnes/year. 

• Producing energy from the proposed wind farm will restrain these emissions and thus 
help the GOP's environmental initiatives. 

• Developing a renewable energy resource will lessen the need to use fossil fuels such as 

coal. This conforms with the keenness of GOP to increase the share of renewable energy 
in electricity production, and its commitments to Kyoto Protocol. Reduction in the gas 

emissions from fossil fuel generation will be achieved, although the amount obviously 
depends on the wind farm installed capacity. 

1.1.5.2. Net Energy Gain 

The energy return on investment (EROI) for wind energy is equal to the cumulative electricity 
generated divided by the cumulative primary energy required to build and maintain a turbine. 

The EROI for wind ranges from 5 to 35, with an average of around 18. EROI is strongly 
proportional to turbine size, and larger late-generation turbines are at the high end of this 

range, at or above 35. This suggests that higher capacity wind turbines are likely to bring 
better EORI and also better return on investment. 

It may be noted that since energy produced by a WTG is several times the energy consumed 

in construction, there is a net energy gain. It is estimated that reductions in CO2 emissions 

range from 0.33 to 0.59 tonnes of CO2 per MWh. The energy used for construction is 
produced by the wind turbine within a few months of operation. Thus the initial carbon dioxide 
emissions will be paid back within about 9 months of operation. 

1.1.5.3. Benefits of Establishment of the wind power generation system 

Benefits of establishment of wind power generation system include: 

• Reduction in carbon dioxide, water vapour and other greenhouse gas emission through 
net energy gain 

• 

• 

• 

• 
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• Benefit to Alternative Energy Development Board in achieving the objectives of the 
Government of Pakistan Policy and Guidelines on development and generation of 
Alternative or Renewable Energy for Power Generation-2006 to involve the private sector 
in generation of power through renewable resources. 

• Benefit to National electricity production system in making renewable energy available to 
the National Grid of the WAPDA, the main stakeholder. 

• Reduction in vulnerability to volatile utility prices. 

• Contribution to enhancement in quality of environment of the hinterland of the Wind 
Corridor and restoration of the status of the area as the major user of wind power by 
producing sustainable form of energy. 

• Contribution to enhancement in quality of life of the people resident in the area that has 
lost its water, surface soil, vegetative cover, besides the fauna as well as flora and is left 
with meagre resources of its own, except the wind, which has the desired velocity that 
can be utilized for power generation. 

In view of the limitations on availability of national reserves of hydrocarbons and the 
unpredictable flow of water in the rivers to meet the energy needs, and in consideration of the 
pressing need to normalize the commercial, industrial and agricultural activities, it is 
considered essential to broaden the outlook on the energy mix. It would be most prudent 
therefore to explore indigenous renewable as well as non-renewable sources, and also to 
take immediate steps to give due share to the renewable sources and harness their potential 
since the conventional sources are no longer reliable. 

1.6. Necessity of project construction 

(1) Complying with the industrial development policy for renewable energy sources in 
Pakistan 

In the 2030 Energy Strategy Plan, the government of Pakistan puts the renewable energy 
generation at an important strategy position. In accordance with the Pakistan Vision 2030, the 
government makes a definite plan on renewable energy development, and the installed 
capacity of renewable energy shall reach 800MW by 2015 and 970MW by 2030, accounting 
for 5% of the total installed capacity. The government encourages investment and utilization 
of renewable energy, constitutes policies and strategies for renewable energy, including mini 
hydropower (not exceeding 100MW), wind power and solar power. The project construction 
complies with the industrial development policy of renewable energy sources in Pakistan, and 
will also promote the local wind power industry development. 

(2) Meeting the demand for energy structure improvement 

Currently, the energy structure of Pakistan is dominated by thermal power, depending highly 
on oil and natural gas. In recent years, the continuous price rising of oil and gas in the 
international market has brought huge economic pressure to Pakistan. Based on the long-
term strategy of ensuring energy dominion and in order to reduce the dependence on oil, the 
Pakistan government constitutes a series of energy development plans to encourage 
renewable energy development so as to promote the energy consumption restructuring. As a 
clean energy form, the implementation of this wind farm project shall improve the energy 
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structure to some extent, and be favorable to increase the proportion of renewable energy in 

the power system. 

(3) Rational exploitation of wind energy resources to ease power shortage problem 

Pakistan suffers serious power shortage problem. It is reported that, in the peak time of 
electric shortage, power cut would be 6 hours per day in Islamabad, 9 hours in Karachi, and 
more than 12 hours or even 16 hours in other cities or surrounding areas. In the end of 
December 2008, blackout time in most middle and small cities last 20 hours to 22 hours, and 

exceeded 18 hours even in the metropolis like Karachi. 

Sindh province where Thatta wind farm is proposed to be located is one of regions where 
wind energy can be utilized. With appropriate wind speed, better wind quality and steady 
prevailing wind direction, the wind energy resource is better, having better development 
prospect. Upon completion, the wind farm would partly increase the system power supply and 

mitigate power shortage problem in the country. 

(4) Meeting the demand for sustainable development of local and national economy 

Power shortage in Pakistan has imposed increasing restriction on the national economic 
development. Along with economic growth, the power shortage would be more serious. Some 

enterprises have to close due to shortage of power, which would result in the unemployment 
rate growth. Construction and operation of this project would promote the development of 
related local industries such as building materials, transportation, equipment manufacturing, 
benefit employment increase, tax revenue increment and third industries development, and 

promote the national economy development and social progress. 

(5) Meeting the demand for improving and protecting ecological environment 

It is a common aspiration of the world people to protect and improve the environment the 
human being depends on so as to realize sustainable development. The effective approaches 
to improve and protect ecological environment include developing and utilizing natural 
resources reasonably, improving the way of resource utilization, adjusting the structural 
configuration of resource, raising the utilization rate of resource, etc. Wind energy is clean 
and renewable, the development and construction of wind farms can effectively reduce the 
consumption of conventional energy and protect ecological environment. Currently due to the 
electricity shortage, some enterprises in Pakistan can only depend on thermal power, which 
results in large amounts of pollutions such as sulfur dioxide emission. The construction of 
Thatta wind farm will reduce the emission of pollutions to some extent and therefore benefit 

ecological environment protection in Pakistan. 

(6) Meeting the demand for sustainable development of going-global strategy of 
Chinese enterprises 

In the trend of economic globalization, the Chinese enterprises must face the international 
competition and go globally to seek survival and growth in the international market. 

• 

• 
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According to relevant polices issued by Chinese government, Chinese enterprises are 
encouraged to invest overseas in accordance with international practices, conduct overseas 
project contracting and labor export service, enhance cooperation and development under 
mutual benefit, and develop technical and economic cooperation with neighboring countries. 

In recent years, China strengthens the strategy of "going global", encourages and supports 
the competent enterprises to invest overseas. Construction of Thatta wind farm would meet 
the demand of sustainable global development of Chinese enterprises. 

(7) Providing investment opportunity to Chinese enterprises on the basis of good 
cooperation between China and Pakistan 

The long-term friendly relationship between China and Pakistan and relevant policies of 
Pakistan encouraging foreign investment to enter the electric power sector, provide a good 
basis and facilitate the cooperation of both parties in the power sector. Currently, China and 
Pakistan have worked together on development of many power projects, establishing a solid 
foundation for further cooperation. 

Above all, the construction of Thatta wind farm will promote the sustainable growth of local 
economy, improve the living standard of local residents, facilitate the development of local 
electric power industry, and meet the demand of sustainable development of Chinese 
enterprises in the international market. Therefore, the construction of the project is necessary. 

1 	Project Proponent 

Entrusted by NORINCO INTERNATIONAL (Project Proponent), POWERCHINA Northwest 
Engineering Corporation Limited conducted the feasibility study of Thatta wind farm. The 
design in the feasibility study stage mainly involves engineering geology, wind resources, 
WIG (wind turbine generator) type selection and electric power generation estimate, 
electrical engineering, civil works, environmental protection and water & soil conservation, 
design budget estimate, financial evaluation and social effect analysis, etc. 

1 	Brief Description of Project 

The proposed project is the establishment a 100 MW Wind Farm in Jhampir in Thatta District. 
The project site is about 2500 acres acquired by the proponent for this project. NTWFP has 
an installation capacity of 100MW, 4.0 sets of GW121-2500-90m wind turbines will be 
installed. 

The project components include: 

• Wind resource use assessment for macro-siting the Wind Farm in the Jhimpir Wind 
Corridor. 

• Acquisition of data from Karachi Meteorological Station. 

• Geological survey. 

• Finalizing the layout plan for siting the selected wind turbines. 
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• Construction of access road linking the wind turbines and for transportation of other 

equipment. 

• Installation of selected wind turbines with generation capacity of 2 MW and 2.5 MW. 

• Installation of corresponding number of step-up transformers mounted at the foot of each 

turbine tower. 

• Construction of underground electrical collection system leading to the project substation. 

• Construction of operations and control buildings. 

• O&M of Wind Farm and decommissioning. 

1 1 	Objectives ~f tale Project 

The main objectives of the NTWF Project are to: 

• Respond to the national need to produce power from alternative or renewable energy 

sources that are alternative to thermal and hydro power production systems; 

• Establish a wind power generation facility in accordance with GOP's policy and guidelines 
on development and generation of alternative or renewable energy, being implemented 

through the AEDB; 

• Utilize the potential of wind capacity identified by the AEDB at the Jhimpir and Thatta-
Thana Bola Khan-Hyderabad Wind Corridors and ground the transferred technology of 

wind power generation to reduce the emission of greenhouse gases including CO2 in 

Pakistan through net energy gain, and 

• Utilize the hitherto unexploited wind energy potential which is the resource that will help 

bridging the significant gap in supply and demand of energy being faced in Pakistan. 

1.3 2 Location of the Project 

Thatta wind farm project (100MW) is located at Jhimpir in Sindh Province of Pakistan, about 

110km northeast away from Karachi and 80km northeast away from Port Qasim, with 

geographical coordinates of 68°0'4"-68°3'55" E and 25°5'23"-25°8'4" N. The project area 

stretches in nearly northwest-southeast direction, with a length of about 6.7km and a width of 

1.6km. The elevation of the project area is 40m-60m. The project area can be reached 
through M9 Highway from Karachi to Nooriabad. The location map is proposed Project is 

presented in Figure 1.7. The coordinates of project site boundaries are listed in Table 1.4. 

0 

• 

Table 1. : Project Site Boundaries 

S. No. 	 Longitude 	 Latitude 

	

25°07'19.17"N 	 68°0'3.89"E  

	

25°08'3.98"N 	 68°00'31.41"E 

	

25°5'23.28"N 	 68°03'14.82"E 

25°6'0.54'N 	 68°3'54.69"E  

  

EMC Pakistan Pvt. Ltd. 



Goth Amin 
• Phanwar 

Three Gorges 
First Wind Farm 
• 

v0 

— 	 Line =cm. 

DS, Tine: 

INITIAL ENVIRONMENTAL EXAMINATION 

NORINCO THATTA WIND FARM PROJECT 

ei 

Main Roads 	 Railway 

Mullah 
1,11 

‘17.17o,11411 

PROJECT LOCATION MAP 
',Dr:Urn 

IV 	 • 
Goth Jakhro 

Client:  

POWERCHINA 
Northwest 

Engineering Co. 
Limited 

Aba Shaheed 
Khel Hotel 

• 

LEGEND 

Highway 

Lake/River 

S 

• 
Goth Hashim 

Goth Maulai 
• 

Railway Station 

NORINCO THATTA WIND 	 
FARM PROJECT 

.6, 
Muhammad You'd , 

Jamali Hotel 

Goth Ismail 
• 0  

Initial Environmental Examination (IEE) Study 
Morino Thefts Wind Farm Project  



Initial Environmental Examination (IEE) Study 
Norinco Thatta Wind Farm Preect 	.11.0041.3.1. • 

1 .4 	Initial Environmental Examination (IEE' 

The IEE study aims to assess the environmental and social impacts likely to result from the 

activities proposed under the context of Norinco Thatta Wind Farm Project and propose 

suitable and practicable mitigation measures for the identified social and environmental 
impacts. The study will be undertaken to fulfill the legislative requirements stipulated in Sindh 
Environmental Protection Act (SEPA), 2014 and rules and regulations framed there under. 

The lEE shall cover following key aspects during its course of execution: 

• Collection of baseline data for physical, biological and socio-economic components for 

assessment of potential impacts of project activity 

• To assess all the major and minor environmental and socio-economic aspects due to 

project activities in the area in accordance with the national and international 

environmental legislations, especially the Sindh Environmental Protection Act (SEPA) 

2014 and IEE/EIA review guidelines. 

• To propose appropriate mitigation and monitoring measures that can be induded into the 

design of the project to minimize or prevent any potential adverse effects identified by the 

assessment. 

• To develop a detailed Environmental Management Plan (EMP) for the sustainable 

implementation mechanism of mitigation measures identified during the study. 

1 A.1 Categorization ot the Project 

The Sindh Environmental Protection Agency (Review of EIA/IEE) Regulations 2000 define 

Schedules (I & II) of projects falling under the requirement of IEE or EIA. This lEE Study has, 

for environmental classification of the Project into Category A or B, taken account of the 

requirements of the Sindh Environmental Protection Agency (Review of EIA/IEE) Regulations 

2014 which define Schedules (I & II) as follows: 

Schedule A project falls in Schedule I if it is likely to have adverse environmental impacts, 

but of lesser degree or significance than those for category 'A' and all the mitigation 

measures to handle the impact is manageable. Such types of projects need IEE report 

including EMP. 

Schedule II: Projects are categorized in Schedule II if they generate significant adverse 

environmental impacts that require a comprehensive management plan, or if the project is 

located within or passes through: a) Areas declared by the Government of Pakistan as 

environmentally sensitive (National Parks/Sanctuaries/Game Reserve), b) Areas of 

international significance (e.g. protected wetland as designated by the RAMSAR Convention), 

or c) Areas designated by the United Nations Educational, Scientific, and Cultural 

Organization (UNESCO) as cultural heritage sites. 

According to Sindh Environmental Protection Agency Regulation, 2014, a project falling in 

any category listed in Schedule I shall file an IEE with the Sindh Environmental Protection 

Agency (SEPA). Wind project are placed in Schedule I: B (7) thus requiring an IEE. 

• 
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1.5.. Adopted Methodology for IEE Study 

Various steps were undertaken in order to conduct, prepare and present this IEE report. Brief 
details on those steps are given below while description is documented in the subsequent 
sections of this report. 

1.5,1, Understanding of the Proposed Operation 

This step required collection of information from the proponent on the proposed project and 
understanding the activities to identify potential impacts from them. 

1.5.2. Review of Legislation and Guidelines 

National legislation and environmental guidelines were reviewed to set environmental 
standards that the proponent of the proposed project will be required to adhere to, during the 
different stages of the project. 

Secondary Data Collection 

All available published and unpublished information pertaining to the background environment 

was obtained and reviewed. It included previous environmental studies and environmental 

baselines conducted by EMC Pakistan Pvt. Ltd. and associated consultants in the past, in the 

project area and/or its surroundings. All data sources were carefully reviewed to collect 

project area's related information with regard to physical, biological and socio-economic 
environment. 

1 5A Field Data Collection 

Detailed environmental baseline survey was conducted to collect primary data on the Project 
corridor to help identify sensitive receptors. The primary data were examined and compared 

with secondary data available from earlier environmental studies in the region. The scope of 
survey included collection of information on following key aspects: 

(1) To confirm baseline data including Biophysical of the Project Area including the following 
items with their seasonal variability: 

• Climate and Rainfal 	• Geology 

• Air Quality 	 • Hydrology 

• Noise Quality 	 • Vegetation 

• Wind project phy 	 • Fauna 

• Soil 	 • Geomorphology 

(2) To confirm baseline data including Socio Economic Environment of the Project Area 
including the following items with their seasonal variability 

• Administrative Division 

• Nearby village settlement 



View of villages in microemnronment 

Consultation with Locals 	 Reconnaissance Survey 
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• Socio-Economic Activities 

• Land use 

• Existing Infrastructure and Social Services 

• Current Resettlement Issues 

5 	Consultation with Stakeholders 

Stakeholder consultation: A stakeholder consultation was undertaken to document the 

concerns of the local village communities and other relevant stakeholders, and to identify 

issues that may require additional assessment in order to address these concerns. 

Stakeholder consultation was conducted during the survey with following objectives: 

• To inform the Stakeholders and village Communities about the project 

• To gather feedback from primary and secondary stakeholders of project 

• To identify relevant potential issues, including the socioeconomic impact of the project, 

and corresponding mitigation measures. 

During the stakeholder consultation process for the project, following key considerations were 

focused: 

• Identification of sensitive receptors in the area 

• Identification of nearby villages 

• Concerns of the village members near the project alignment 

• Concerns of other stakeholders about the negative and positive impacts of the project 

• 

• 

• 
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1.5..6, Identification of Aspects 

Identification of environmental aspects and their significance is fundamentally important for 
determination of severity of incidence of impacts at different stages of the project. This step is 
aimed at obtaining an inventory of the aspects. The aspects identified during this step cover 
all activities in order to determine those which have or can have significant impact on the 
environment. 

1,57 Impact Assessment & EMP 

Environmental experts at EMC analyzed and assessed the anticipated impacts that are likely 
to arise due to the identified aspects. Each of the potential impacts identified during the 
consultation session was evaluated using the environmental, socioeconomic, and project 
information collected. Air quality monitoring was undertaken to oversee the impact of gaseous 

emissions. In general, the impact assessment discussion covers the following aspects: 

• Present baseline conditions 

• Potential change in environmental parameters due to project 

• Prediction of potential impacts 

• Evaluation of the potential impacts 

• Defining of mitigation measures to reduce impacts to as low as practicable 

• Monitoring of residual impacts. 

An environmental management plan (EMP) was developed to oversee the environmental 
performance of the project and adoption of proposed mitigation measures. A monitoring plan 

has also been incorporated in the EMP to monitor impact of all activities and performance of 
mitigation measures and to identify the residual impact if any, and also the positive/negative 
changes in the physical, and socioeconomic environment. 

1,5 	Documentation & Review 

This is the final step of the IEE study. The data generated during and for the study are 

compiled and examined by experts of the respective field. Sections of this report were 

prepared as the study progressed, by EMC office staff in consultation with experts. The report 
was finally reviewed by Team Leader, who analyzed the information, assessed the potential 
environmental impacts in the light of national and international guidelines, and examined the 

alternatives in the light of observations on the field as well as meetings with the stakeholders, 
before organizing the Report in the present form. 

1.5.9 Report Structure 

This report locates the IEE process in the context of the current EIA/lEE legislation, describes 
in broad terms the important aspects of the proposed development, and the biophysical and 

social environments in which it will exist, and identifies possible issues relating to these 

environments that will be assessed in the lEE study. The structure of the report is as follows: 



Initial Environmental Examination (IEE) Study 
Norinco Thatta Wind Farm Pro'ect 

Section 1 	Introduction 

Section 2 	Describes the proposed project and its associated activities; 

Section 3 	Contains an overview of applicable national regulatory requirements as well as 
international conventions, guidelines which are relevant to construction of the 
reverse osmosis plant and conservation of environment. 

Section 4 	Describes baseline of project area, which includes existing environmental 

conditions. 

Section 5 	Describes assessment of potential impacts of project along with appropriate 

mitigation measures for reducing these impacts. 

Section 6 	Defines the change management criterion for the environmental assessment 
and identifies the steps that need to be taken if there is a change in project 
activities or in the area where the project activities will be undertaken.  

Section 7 	The final section presents the conclusion of the IEE study. 

The IEE report has been structured on the standard format, prescribed by the Federal EPA. 

The main text of the report is supported by a series of Annexures which provide auxiliary 
information including: Respective sections of prominent National and International 
Environmental Laws and Guidelines which form part of the environmental study are provided 

in the Annexures. 

IEE Study Team 

EMC composed the following team of experts and all experts were assigned specific tasks 

relevant to their expertise. 

• 

• 

Table 1.5: IEE team members 
S. No. 	Name of Expert 
1. Mr. Syed Nadeem Mf 
2. Muhammad Haseeb 
3. Mr. Khurram Shams 
4. Mr. Shahzad Rizvi 
5. Mr. Sultan Mehmood Zairian 
6. Mr. Jalal Abbas 
7. Mr. Saad Qudrat 
8. Mr. Agha Sawood 
9. Mr. Irian Ali 

it  Position in IEE Team 
Project Manager I Team Leader  
Environmental Specialist/Project Coordinator 
Socioeconomic Expert 
Sociologist 

i Soil Scientist / Field Survey Supervisor  
I Environmental Scientist 

Environmental Scientist 
Environmental Scientist I Field  Surveyor  
Environmental Scientist I Field  Surveyor  

  

  

FyG 
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Chapter 2 DESCRIPTION OF PROJECT 

This section describes the description of the project including the technical specifications, 
methodology for undertaking the Transmission Lines laying works and the necessary 
procedures to be followed per applicable national / international guidelines and standards. 

Entrusted by NORINCO INTERNATIONAL, Powerchina Northwest Engineering Corporation 
Limited conducted the feasibility study of Thatta wind farm. The design in the feasibility study 

stage mainly involves engineering geology, wind resources, WTG (wind turbine generator) 
type selection and electric power generation estimate, electrical engineering, civil works, 
environmental protection and water & soil conservation, design budget estimate, financial 
evaluation and social effect analysis, etc. 

2.1, Outline of the Project 

The proposed project is the establishment a 100 MW Wind Farm in Jhampir in Thatta District. 

The project site is about 2,500 acres acquired by the proponent for this project. NTWFP has 
an installation capacity of 100MW, 40 sets of GW121-2500-90m wind turbines will be 
installed. 

The project components include: 

• Wind resource use assessment for macro-siting the Wind Farm in the Jhimpir Wind 
Corridor. 

• Acquisition of data from Karachi Meteorological Station. 

• Geological survey. 

• Finalizing the layout plan for siting the selected wind turbines. 

• Construction of access road linking the wind turbines and for transportation of other 
equipment. 

• Installation of selected wind turbines with generation capacity of 2 MW and 2.5 MW. 

• Installation of corresponding number of step-up transformers mounted at the foot of each 
turbine tower. 

• Construction of underground electrical collection system leading to the project substation. 

• Construction of operations and control buildings. 

• O&M of Wind Farm and decommissioning. 

2,1 1. Location of the Project 

Thatta wind farm project (100MW) is located at Jhimpir in Sindh Province of Pakistan, about 

110km northeast away from Karachi and 80km northeast away from Port Qasim, with 
geographical coordinates of 68°0'4"-68°3'55" E and 25°5'23"-25°8'4" N. The project area 

stretches in nearly northwest-southeast direction, with a length of about 6.7km and a width of 
1.6km. The elevation of the project area is 40m-60m. The project area can be reached 

through M9 Highway from Karachi to Nooriabad. The location map is proposed Project is 
presented in Figure 2.1. 
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2,2 	Technica Details of Project 

2,2.11. Macro-Site Selection 

Wind Power Potential of the Jhimpir Wind Corridor, the macro-site of Norinco Thatta Wind 
Farm Project was established after detailed survey by Karachi Meteorological Station. The 
AEDB has thereafter stated the activity flow chart of the project in Figure 2.3. 
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2,2 2. Deter'', 	Wind Energy Potential For Micro-siting 

2.2.2.1. Basic Wind Data 

Wind data measured by two anemometer towers (Lucky and FFC) near Thatta wind farm 
have been collected. Lucky anemometer tower is 4km away from the center of the wind farm 
site in crow flight distance and FFC anemometer tower 7km. Wind data of both anemometer 
towers over a whole year are available and the integrity rate of valid data is relatively high. 
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To verify the representativeness of the anemometer towers, 3TIER numerical weather 
predication model of U.S. is used to conduct a simulating calculation on the wind resource 
situation over the past 30 years of this region, the result is shown in Figure 2.4, and the area 
pointed by arrow is the center of Thatta wind farm. 

WM, 

Wind 80m Overlay m/s 

In accordance with the annual average wind speed at 80m height in Thatta wind farm area 
simulated with 3TIER database statistics is 8.1±1.1m/s, and the annual average wind speed 
at 80m height for both Lucky and FFC anemometer towers is 7.8±1.0m/s, it can be seen that 
the annual average wind speeds in the two areas have a little difference, indicating Lucky and 
FFC anemometer towers have a better representation with regard to Thatta wind farm. Lucky 
anemometer tower is only 4km away from the center of the wind farm and has a completed 
measured data of three years, thereby, the wind data of three years (January 1, 2009 
December 31, 2011) of Lucky anemometer tower is used as the basis of this wind resource 
analysis and calculation, and FFC anemometer tower is used as the reference. 

The basic information of the anemometer towers is given in Table 2.1. The locations of the 

anemometer towers are shown in Figure 2.5. 

Table 2.1: Basic Information of the Anemometer Towers in Thatta Wind Farm Area 
Wind 

Tower Height measurement 
cycle 

Lucky 	85m 	2009.01.07 

Anemometer tower 
configuration 

N 25° 8'08" 	85m 	Anemograph 10m130m160m185 

Coordinate Elevation 

 

t 	1.4 
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Table .1: Basic Information of the Anemometer Towers in Matta Wind Farm Area 

Tower 

FFC 

Height 

80m 

Wind 
measurement 

cycle 
Coordinate Elevation 

50m 

Anemometer tower 
configuration 

2011.12.31 E 67°59'46.9" Wind vane 28.5m\83.5 
Temperature and airiressure 

2007.06.01 - 
2010.04.31 

N 25° 
4'33.20" 

E 
67°58'22.20" 

Anemograph 	10m\30m\ 
60m180m(1)180m(2) 
Wind vane 28m178m 
Temperature and air pressure 

•leter Tow 

2.2.2.2. Validation and Analysis of Wind Measurement Data 

To effectively evaluate the wind energy resources of the wind farm, all the original wind 
measurement data have been respectively verified and the discretion on the data integrality 
and rationality has been made, thus to find out the irrational data and absent data. 

According to the Methodology of Wind Energy Resource Assessment for Wind Farm 
(GB/T18710-2002), Wind Data Validation & Evaluation Software for Wind Farm Design (2.0 
version) developed by Beijing Millennium Engineering Software Co., Ltd has been applied for 
validation of integrity, range, relativity and wind speed variation trend on the measured data of 
each anemometer tower, including the following items: 

(1) Hourly average wind speed range: Om/s-40m/s, 

(2) Wind direction range: 0°-360°: 

(3) When the cut-in wind speed is over 5.0m/s, the wind speed and wind direction remain 
unchanged for continuous 6 hours; 

(4) Hourly average wind speed variation is less than 6.0m/s; 

• 

• 

• 

• 
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(5) Under height difference of 1m-20m, the average wind speed difference is less than 
2.0m/s; 

(6) Under height difference of 21m-40m, the average wind speed difference is less than 4.0m 
Is; 

(7) When the cut-in wind speed is over 5.0m/s, the standard deviation of wind speed is less 
than 10. 

After validation, all irrational data and absent data as well as the corresponding duration have 
been listed out. The irrational data have been checked again so as to find out the valid data 
and insert the data back to the original data group. For check result of each anemometer 
tower, please refer to Table 2.2. For measured wind speed of each anemometer tower, 
please refer to Table 2.3. 

Table 2.2: Check of Wind Data of Anemometer Towers 

Tower l Check duration Supposed data Absent data Irrational data 

2007.06.01 
FFC - 2010.04.31 

2009.01.01 
Lucky 	_ 2011.12.31  

Valid data 
Integrity 

 rate 
of valid data 

141775 	92.4% 

152503 	96.7% 

153361 	11586 	0 

157680 	5177 
	

0 

Table 2.3: Monthly Average Wind Speed at Each Height Measured by Each Anemometer Tower (Unit: mis) 
[Note: () means incomplete statistics] 

Height! 1 	2 1 3 	4 	 9 10 11 	
Annual 

 
i---- -t 	 1 t 

2010 	I- 	[ 	i 	4 	d   
30m ; 5.1 ; 5.0 4  5.5 i  6.9 	8.8 4 8.6 	7.3 46.1 : 5.6 I 4.7 4 5.3 i  5.5 	6.21 

Lucky I 	10m 4 4.0 : 4.0 4 4.6 1 6.0 	71 ; 7.7 	6.4 	5.2  4.7 7  3.8  4.1 ; 4.3 	5.22 

85m ; 67 	6.3 I 6.7 I 6.5 	10.0 I 7 	9.5 	8.3 , 7.7 ; 6.0 1 5.9 	7.1 	7.63 
i- 	1-: 	' 	 ' 

2011 
' -i „ 

9.1 I 9.7 	8.6 	7.4 6.3  4.8 1 4.6 5.4 	6.45 
8.0 	8.6 	7.7 	6.5 	5.3 11 3.8 1 3.5 4.1 ' 	5A2  + 	4  

1 8.9 I 8.8 ' 9 • 8.5 I 6.1 ; 5.2 I 7.1 I [7.62) 
T 	+ 	+ 	i  
+98.7 ' 8.8 4  8.3 4_ 6.1 4 5.2 1 7.2 	(7.56) 
i 8.7 , 8.6 	8.7 	8.2 ; 5.8 4 4.9 : 6.7 	(7.33) 

_k 17  8.177  7 8 	8.1 	7.6 7  4.9 I 4.1 	5.5 	(6.55) , 	, 	, 	 i 

11.9 	9 I 10.2 1 9.5 7 8.2 1 6.8 I 7.4 I 6.5 	8.11 
11.5 I  8.9  1  9.9 ' 9.1 	7.9 1  6.7 7 7.4 1  6.5 	7.97 

2008 

2009 

Tower 

85m 1 8.0 1 6.1 I 6.2 I  7.0 	8.9 4 8.8 ! 9.3 	9.3 8.5 i 5.7 4 6.9 7.1 	7.66 
60m 1 7.5 1 5.7 i 5.8 6.7 	8.7 i 8.6 i 9.0 7 9.1 	81 	5.3 1 6A 6.6 ; 	7.30 

2009 ' 30m :6.3 i 4.9 	5.2  5.9' 8.0 ' 8  0 	8 4 	8 5 7 3 I 4 6 I 5 2 5 3 	6.49 
• • 	1 	• -4--  • 	 • 	i 	• 	-. • 	• 	 • 	• 

I 

1 OM ' 5.2 ; 4.0 	4.3 5.0 	7.1 : 7.2 	7.5 	7.5 , 6.3 , 3.7 I 4.0 4.0 	5.49 
-, 	r 	I 	 + 	-i- 	t 	, 	4 	 i- 

85m ; 6.5 1 6.2 , 6.6 i  8.0 	9.9 196 	8.1 , 7.1 : 6.6 I 6.0 4 6.7 1 7.3 	7.39 
' 7  7  I 1   9.377  79 6.7 63 5.5 6.3  6.7  7.02 60m 6.1 5.8 6.3 7.7 9.6 : : 

12 
average 

10m 
80m 
_80m 

7  60m 
7.1 4 	5.2 
6.7 -, 	5 

7.1 4 	52  
I 	6.6 
T 6.3 4-- 

1 
7.3  I 

-r 7.1 4.1 

60m 	6.2I 	5.9 	1  6.3 1 6.2 
_, 	_L_ 	---F- 

30m 	; 5.2 1 	5.0 	I 5.5 	5.6 	' 
10m 	I 4.1 I 	40 	1 4.6 	4.7 
80m 	

II   
■ 

80m 	; 
60m 	: 
30m 

30m 
10m 

0m 
; 

80m 

5.6 I 4.3 
• 4.3 133  1- 
' 7.9 ' 6.1 
 7.9 I 6.1 

 5.6  
4.6 

' 6.5 
1. 6.4 

6.5 1 
	 5.5 1 

7.21 
i 7.1 i  14  

10.9 4 8.4 I 9.5 4 8.7 4  7.2 1 5.6_1 5.7 4 5.2 I 	7.09 
9.7 I 7.47 8.5 1 7.8 	6.3 iI  4.5 I 4.4 	4.2 	74  6.03 
9.2 	92 	9.2 ' 8.5 ; 5.5 6.7 ' 6.8 	7.55  8 
9.0 	9.0 I 8.6 ' 8.8 I 8.2 	5.5 1 6.8 ' 6.8 	7.45 

, 4 , 	, 	-it t 	, 

11.6 8.9  I 10.1 	9.3  7.9 4 6.5 4 6.9  6.2 44  7.84 

9.8 1 1A°' 	9.2 	8.0 7.2 : 5.6 5.6 6.6 	7.28 

' 7.1 	7 	7.2 I 6.6 1 3.7 _44 3 4.2 1 (5.47) ; 
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Table 2.3: Monthly Average Wind Speed at Each Height Measured by Each Anemometer Tower (Unit: m/s) 
[Note: () means incomplete statistics] 

Tower Height 1 2 3 ' 	4 	5 6 7 8 	9 10 	11 12 
 Annual 
averse 

60m 7.4 5.8 6.2 1 6.9 1L 	9.0 ' 	9.1 8.6 8.9{6.3 5.26.3 6.3 7.07 
30m 6.3  5.0 5.5 1 6.2 1 	8.4 8.5 8.1 7.6 	7.4 4.4 	5.2 5.2 6.40 
10m 5.2 4.0 4.6 5.2 	; 	7.4 7.6 7.2 7.5 ; 6A 3.5 	3.8 3.9 5.40 
80m ' 	6.4 6.2 6.8 8.2 I (6.9j 
_80m 6.4  6.3 67 , 8.1 (6.855 

2010 60m 6 5.9 64 79 	' (6.541 
30m 5  5 5.8 7.3 41  (5.751 
10m 3.8 3.9 	 4.7 6.3 (4.691_ 

2.2.2.3. Analysis of Representativeness of Long Series Data 

To obtain a set of data representing long-term average wind speed at the wind farm, the long-
term wind data recorded at Karachi meteorological station shall be used for revision and 
amendment of the data collected by Lucky anemometer tower. Annual average wind speed of 
Karachi station in the past 30 years (January 1981 - December 2010) is 4.63m/s; in the past 
20 years (January 1991 - December 2010) is 4.78m/s; in the past 10 years (January 2001 - 
December 2010) is 5.07m/s. According to investigation, the wind data of Karachi station have 
been obtained through manual observation at 05:00, 08:00 and 17:00 every day and the data 
are of poor accuracy. Therefore, during this wind energy resource analysis, the hourly wind 
speed and wind direction data collected by ucky anemometer tower at 85m height from 
January 1991 to December 2010 are revised and analyzed additionally with the long series 
data of MERRA database. 

MERRA, a reanalysis data product established by "Model Analysis and Forecasting" project 
of NASA, is developed on the basis of GEOS-5, which includes various modern climate 
observation systems such as EOS, with normal accuracy of 5km per pixel and highest 
accuracy of 3.5km per pixel. MERRY covers all the remote sensing data from 1979 to the 
present. 

In this study, the hourly wind data measured at 80m height in nearly 30 years (January 1981 
- December 2014) at the location of Lucky tower in MERRY database is collected. According 
to statistics of MERRA' data, the average wind speed in the time period of nearly 30 years is 
7.78m/s, the average wind speed in the time period of nearly 20 years is 7.66m/s, and the 
average wind speed in the time period of nearly 10 years is 7.43m/s. While the contemporary 
record (January 2009 - December 2011) of average wind speed at the location of Lucky 
anemometer tower in MERRY database is 7.35m/s. Considering the global climate change, 
the time period for representative characteristic analysis of long series shall not be too long, 
so the average wind speed in the time period of nearly 10 years in MERRY database is taken 
as analysis base. The contemporary record at the location of Lucky anemometer tower is 
1.09% smaller than the MERRY's data, and is close to the average in nearly 10 years of the 
r rieteor ()logical station, showing a good long series epr eser ia 6011. 

2.2.2.4. Calculation of Wind Resources 

For Lucky anemometer tower, the average air temperature measured is 32.49°C, average air 
pressure is 999.70hPa, substituting the values into the formula, the air density at the hub 

• 

• 

• 
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Annual 
[ Mar. 1 Apr. May r.lun Jul. Aug. Sep. Oct Nov. Dec. 

, average 

6.53 1 725 9.7 19.771 9.03 8.26 

657 16651 580 j 433 

1 6.48 ! 7.19 9.62 i9.691 8.96 8.20 

7.65 5.91 6.54 7.23 7.62 

319 175 264 348 382 

7.59 5.86 6.48 7.17 7.56 

235 1 315 641 1650 566 1  423 311 
	

171 	258 339 	372 

4 
6.13 1 6.84 19.33 19451 8.72 7.92 

	
7.2 	5.49 6.06 6.62 	7.2 

204 1 281 604 16191 536 394 ! 276 141 	205 254 	331 

5.41 6.13 18.63 18.79 8.09 7.28 6.42 4.71 5.04 5.38 	6.39 

85m 

63 	91 	141 342 1.3551 301 	213 
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height is worked out as 1.131kg/m3. For FFC anemometer tower, the average air temperature 
measured is 26.67°C, average air pressure is 1002.29hPa, substituting the values into the 
formula, the air density at the hub height is worked out as 1.155kg/m3. 

Considering that Lucky anemometer tower with same altitude as the wind farm is only 4km 
away from the center of the wind farm, and temperature and air pressure data of three years 
are available at the anemometer tower. Based on comprehensive analysis, the air density of 
Thatta wind farm site is estimated as 1.131kg/m3. 

2.2.25. Calculation of Wind Energy 

Average Wind Speed and Wind Power Density 

According to the statistics of data obtained from Lucky anemometer tower from January 1, 
2009 to December 31, 2011, annual average wind speed at height of 90m (calculated based 
on 85m with shear index of 0.14) is 7.62 m/s, annual average wind power density is 382 
W/m2, utilization hour at annual effective wind speed (3.0m/s-20.0m/s) is 7357; annual 
average wind speed at height of 85m is 7.65 m/s, annual average wind power density is 372 
W/m2, utilization hour at annual effective wind speed (3.0m/s-20.0m/s) is 7339; annual 
average wind speed at height of 60m is 7.2 m/s, annual average wind power density is 331 
W/m2, utilization hour at annual effective wind speed (3.0m/s-20.0m/s) is 7311. Monthly 
average wind speed and wind power density statistical results of Lucky anemometer tower at 
various heights are shown in Table 2.4. 

Table 2.4: Wind Frequency Curve and Weibull Parameters 

jHeighh Month Jan.1 Feb. 

Wind 
7.13x 6.24 

speed 
90m , Wind 

power 320j 226 
densi 
Wind 

7.071 6.19 
§P3ed_ 	t  
Wind 
power 	3131 221 
densIV 
Wind 

! 6.61 5.81 
slaf0. 

60m Wind 
power '2481 179 
density 
Wind 

5.551 4.98 
speed 
Wind 
power 	147! 111 
density 
Wind

' 4.4 3.99 
speed 

10m 	Wind 
power 83 
density 

30m 

5.23 17.62 7.811 7.18 6.37 5.46 3.73 3.87 

211 487 1502! 431 j 311 	204 	89 116 131 242 

4.13 	5.38 

67 
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Curve fitting calculation is conducted by using WASP10.0 program, annual average wind 
speed measured by Lucky anemometer tower at height of 90m is 7.65m1s, average wind 
power density is 387W/m2, Weibull parameters A = 8.7, k = 2.69; annual average wind speed 
measured by Lucky anemometer tower at height of 85m is 7.59m/s, average wind power 
density is 379W/m2, Weibull parameters A = 8.6, k = 2.69; annual average wind speed 
measured by Lucky anemometer tower at height of 60m is 7.23m/s, average wind power 
density is 330W/m2, Weibull parameters A = 8.2, k = 2.62. The Weibull distribution of wind 
speed measured by Lucky anemometer tower at height of 90m and 85m is shown in Figure 
2.6. The Weibull distribution curve fitting is good in general. 

So r.d Anemo 

2.2.2.6. Wind Direction and Wind Speed 

Annual wind direction and wind energy rose diagram plotted based on data measured by 
Lucky anemometer tower at height of 90m are shown in Figures 2.7 and 2.8, respectively. 
Figures show that the main wind direction for Thatta wind farm is west-southwest (WSW) 
wind and west (W) wind, accounting for 31.62%, 30.99% of all year's wind, respectively; 
prevailing wind energy direction is also west (W) wind and west-southwest (WSW) wind, 
accounting for 23.54% and 22.79% of all year's wind, respectively, the prevailing wind 
direction is consistent with prevailing wind energy direction. The statistics for wind direction 
and wind energy proportion of various sectors at height of 90m in Thatta wind farm are shown 
in Table 2.5. 

mometer 

• 

• 

• 

• 
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power 
Sector S SSW SW WSW W WNW NW NNW 

Table 2.5: Annual Wind Direction and Wind Energy Proportion of Various Sectors at Height of 90 m for 
Lucky Anemometer Tower 

Sector 1 N ._i NNE t_ NE t_ ENE i E : ESE , SE ; SSE 

Wind 1  0.32 , 7.46 15.64 2.37 1 042 	0.13 	0.07 
' direction I  

4- 	 --1-  
0.08 

Wind 	
1.34 	6.19 	14.84 	6.23 	2.23 	0.82 	0.66 	0.56 

4 	 + 	 -,-- 	 , 	
f 

Wind i 

	

0.24 ' 0.37 	2.26 	31.62 ; 30.99 ! 5.23 ; 2.13 	0.67 
direction  

	

± 	± 	
, 	

i Wind 
.' 134 	1.67 	3.72 22.79 23.54 8.17 3.93 	1.97 

	

, power ; 	i 	_ 	 , 

The histogram of wind speed and wind energy distribution plotted based on data measured 
by Lucky anemometer tower at height of 90m is shown in Figure 2.9. Wind speed distribution 
shows that the wind speed mainly varies from 3.0m/s to 12.0m/s, accounting for 89.09% of 
the year's wind; wind energy mainly varies from 7.0m/s to 14.0m/s, accounting for 87.11% of 
the year's wind, this wind speed distribution is favorable to annual power generation. The 
wind speed and wind energy distribution plotted based on data measured by Lucky 
anemometer tower at height of 90m are given in Table 2.6. 
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Table 2.6: Wind Speed and Wind Energy Distribution at 90 of Luc Anemometer Tower 

Wind speed 
Sector (m/s) 

frequency () 
Wind power 

frequency (%) 
Sector (mis) 

Wind speed 
frequency (%) 

Wind power 
frequency (%) 

<0.5 0.02 	4  0 12 5.7 14.52 
0.92 	1_ 0 13 3.72 	 11.99 

2 3.44 0.05 14 1.7 	 6.79 
3 5.81 0.24 15 0.61 2.99 
4 7.78 0.76 16 0.24 1.43 • 

0.17 1.2 5 9.86 1.85 17 

6 10.57 3.39 18 0.06 0.53 

7 11.13 
- 

5.67 19 0.03 0.29 
8 11.18 8.52 20 0.01 0.09 
9 10.39 11.16 21 0 0 

10 8.91 13.2 22 0 	 0.06 
11 7.76 15.26 Total 100% 	100% 

2.2.2.7. Wind Speed Variation within a Year 

Normally, the wind speed within the period from May to September is relatively higher; the 
	• 

wind speed of the rest seven months is relatively lower. The variation curve of wind speed 
and wind power density of Lucky anemometer tower at height of 90m within a year is 
indicated in Figure 2.10. 

• 
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2.2.2.13. Daily Variation of Wind Speed 

The wind speed variation within a day is very complex; it's difficult to be expressed by a 
curve. The daily variation curve of wind speed and wind power density based on wind 
measurement statistics of Lucky anemometer tower at height of 90m is shown in Figure 2.11; 

the monthly daily variation curve of wind speed and wind power density based on wind 
measurement statistics of Lucky anemometer tower at height of 90m is shown in Figure 2.12. 
It can be seen from the above figures that the wind speed decreases from dawn and reaches 
the minimum at 2:00 pm, then quickly increases and reaches the maximum at 6:00 pm, after 
which, it slowly decreases until dawn, showing an "M" shaped variation. 

	*IP 
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2.2_2.9. Wind Shear Indices 

The wind shear indices of each anemometer tower in the Thatta wind farm at various heights 
are shown in Table 2.7. 

Table 2.7: Wind Shear Indices of Each Anemometer Tower in the Thatta Wind Farm at Various 

Heights 

50m Height 

30m 

60m 

85m 

30m 

10m 

0.157 

0.163 

0.159 

0.157 

30m 

0.172 

0.161 0.140 

Lucky 

0.143 

80m(1) 	0.150 	 0.156 	 0.117 

80m(2) 	0.156 	 0.154 

According to the wind measurement data of Lucky anemometer tower at various heights, the 
equation of correlation between different heights and corresponding wind speeds is fitted, the 
fitting equation: Y=6.410X0.155, the correlation coefficient is 0.996, the shear index is 0.155, 
the fitting curve is shown in Figure 2.13. According to the wind measurement data of FFC 
anemometer tower at various heights , the equation of correlation between different heights 
and corresponding wind speeds is fitted, the fitting equation: Y=6.615X0.140, the correlation 
coefficient is 0.997, the shear index is 0.140, and the fitting curve is shown in Figure 2.14. 

FFC 
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power • 
According to the above calculation results, the wind shear indices of various heights for Lucky 

anemometer tower vary from 0.140 to 0.172, the wind shear indices of various heights for 
FFC anemometer tower vary from 0.117 to 0.162, and the wind shear values of the two 
anemometer towers at various heights are consistent with that obtained from the fitting 

equation. Consulting assessment of other nearby wind farms, the wind shear index is taken 

as 0.14. 

Turbulence Intensity 

The turbulence intensity of 15rn/s wind speed section is calculated by the following formula: 

11-= a /V 

Where, 

V - average wind speed of 15.5m/s> V> 14.5m/s; 

- standard deviation of corresponding wind speed. 

The average turbulence intensity of the anemometer towers at different heights under wind 

speed sector of 15m/s are shown in Table 2.8. 

Table 2.8: Aver e Turbulence Intensity of the Anemomete Towers at Different Heights 

Tower 

Lucky 

FFC 

85m 

0.076 

80m pi 

0.069 

80m (2) 

0.075 

60m 

0.088 

0.077 

30m 10m 

0.132 

0.104 

0.109 

0.101 

From Table 11, turbulence intensity of both anemometer towers decreases with the increase 

of height, the turbulence intensity is relatively small. The average turbulence intensity and 

representative turbulence intensity of the two anemometer towers at 90m height under 
different wind speed sectors are shown in Table 2.9 and Table 2.10, and the turbulence 

intensity variation under different wind speed sectors are shown in Figure 2.15 and Figure 

2.16. 

• 

• 

• 
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Table 2.9: Calculation Result of Turbulence Intensity of Lucky Anemometer Tower at 90 m Height 
under Different Wind Speed Sectors 

Wind eed Record sp 	1  turbulence 
sector (mis) i number 	,_tens4_  

3 
4 

8 
9 

10 
11 
12 

' 	13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

Standard deviation : Representative 	Maximum 
of turbulence 

intensity 
1 	turbulence 	11 	turbulence 
, 	intensity 	intensity 

	

0.32 	1.067 

	

0.241 	: 	0.86 -t 

	

0.189 	
t 	

0.783 

	

0.156 	i 	0.729  

	

0.137 	0.746 

	

0.125 	' 	0.468 

	

0.119 	0.495 

	

0.116 	0.536 

	

 0.112 	0.481 
, 	0.111 	0.412 

	

0.109 	0.267 

	

0.11 	0.36 

	

0.107 	, 

	

0.115 	
0.311 
0.387 

	

0.11 	0.173 

	

0.127 	, 	0.253 

	

0.111 	, 	0.148 
, 	0.107 	, 	0.17 
: 	0.101 	i 	0.139 

	

0.166 	0.192 
, 	0.061 	0.061 

0.11  
0.086 
0.067 
	 0.055 

0.047 
0.04 
0.036 
0. 033 
0.031 
0.031 
0.031 
0.  027 
0.024 
0.027 
0.02 

0.031 
0.023 
0.029 
0.026 
0.052 

 0 

T 

1 

Average 

4i 8612 ' 

t 
; 

0.179 
0.132 
0.103 
0.086 6

7 

I ' 11892 
4 14878 
14H16g 

16739 

4, 17078 i 0.074 
, 15784 0.073 
, 13594 0 .074 

11783 0.072 
 8520 0.072 
' 5760  0.07 

2563 0.076 
1047 0.076 
438  0.081 
213  0.084 
106 , 0.087 
49 ' 0.082 
16 0.071 
12  0.067 
5 0.1 

, 1 0.061 

Table 2.10: Calculation Result of Turbulence Intensity of FFC Anemometer Tower at 90m Height 
under Different Wind Speed Sectors. 

W ind speed 
sector (m/s) 

3 
4 
5 
6 
7 
8 

9 
10 
11 

12 
13 
14 
15 
16 
17 
18 
19 

21 
22 
23 

Record  
number 

2832 
3778 
4768 
5297 

Average 
turbulence intens:4_  

 0.173 
0.131 
0107 
0.090 
0.083 

	

0.077 	, 
0.075 
0.075 
	0.075 

0.076 

	

0.066 	4_ 
0.070 
0.076 
0.083 

Standard deviation 
of turbulence 

intensity 

1' 

, 

4 

Representative 
turbulence 
intensity 

0.313 
0.239 
0.192 
.0 157 

0.139 
0.126 
0.120 
0.117 
0.115 
0.116 
0110 

 0.112 
0.116 
0.111 
0.110 
0.101 
0.110 
0.101 
0.073 
0.070 
0.064 	 

Maximum 
turbulence 
intensity 

0.769 
0.649 
0.660 
0.458 
0.557 
0.487 
0.660 
0.268 
0.189 
0.355 
0.156 
0.186 
0.289 
0.139 
0.132 
0.115 
0.150 
0.108 
0.072 
0.074 
0.062 

0.109 
0.084 
0.067
0.053 

4 	0.044 
0.038 
0.035 

f  0.033 
0.031 

it 	
0.032 
0.034 

1- 	0.033 
0.031 

i- 	0.022 
0.018 

t 0.014 
, 	0.020 
4 	0.019 

0.003 
0.008 

i 0.004 

5835 
6250 
5657 
4929 
3811 
2806 
1860 
915 
533 
302 
170 
97 
36 

4 
7 
2 

0.087 
0.082 
0.085 
 6 07 

' 	0.068 
0.060 
0.060 

EMC Pakistan Pvt. LW. 



11■21.1,171MINZIft 	m 	 — 1,17114,10,0 r 
EC Careqr, 

2N, 
••• 	 • 

EMC Pakistan Pvt. Ltd. 

Page 39 of 189 

Initial Environmental Examination (IEE) Study 
Norinco Thatta Wind Fampuect.o' 	 • 

C 
	

inder Dif 

I 
1,2 

3 

z 

Mm . 	e 	gt SO rn — 4 Representahve TI 
4 IEC Catemy A 
., IEC Category B 
.0 IEC Category C 

_ Close 	1 

-----„,,...........___ 

Ivnse Be* 0.s1 
20 2 

FF 
	

nder Dif 

• 

• 

• 



Initial Environmental Examination (IEE) Study 
Norinco Thatta Wind Farm Pro' 

50-Year Extreme High Wind Speed 

As the hourly wind data of Karachi weather station and anemometer tower over the same 
period cannot be collected, so the correlation cannot be established to calculate the 50-year 
maximum wind speed of the wind farm. Therefore, the following calculation methods are used 
in this report to determine the 50-year maximum wind speed of the wind farm: 

7-Day Wind Speed Extremum Method 

In this method, 10 minutes of observation data of anemometer tower is used in the wind farm, 
a maximum value is selected within 7 days, based on this 7-day wind speed extremum, 50-
year maximum wind speed of the wind farm is estimated using I-type extremum probability 

distribution. 

Based on the measured data of Lucky and FFC anemometer towers, the 50-year extreme 
wind speeds at the wind turbine hub heights of 90m calculated using the above method are 
34.2m/s and 35.9m/s, respectively (shear index is 0.14). The advantage of this method is that 
the data of anemometer towers can be directly used, the disadvantage is that the 
representation of the results is slightly worse due to relatively short time series. 

2.2.2.10. Measured Data of Wind Farm 

The maximum and extreme wind speeds at different heights of each anemometer tower are 
obtained based on the measured data of five anemometer towers around the wind farm, as 

shown in Table 2.11. 

Table 2.11: Maximum and Extreme Wind Speeds at Different Heights of the Anemometer Towers 
(Wind Speed Unit: mls) 

Measurement  period 
Heightint 

Maximum wind speed 
Extreme wind  speed  

Measurement period 
Height (m) 	 85 

	

Maximum wind speed 	23 

	

Extreme wind speed 	 I 

	

ed 	29.5 

Measurement period 
Hetht (m) 	, 	 t 

	

Maximum wind speed 	37.9 	i-  
1 

	

Extreme wind speed 	51.6 	1 

Measurement period 
Maximum wind seed 
Extreme wind speed  

Measurement period 
Maximum wind speed 
Extreme wind  speed  

Baburband 
2008-05-26 - 2011-11-30 

80 	if 	60 	30 	10 

	27.7 	25.5 	22.7 	18.7 

34.4 	33.1 	31.7 	31.5 

Luck 
2009-01-01 -2011-12-31 

 85 	60 	30 	10 
23 	21.8 	19.6 	16.8 

 294 	30.2 	29.9 	30.1 
FFC 

2009.01.01 - 2009.12.31 
80 	1 	60 	30 10 

38.4 	1 	37.1 	32.8 
 

27.4 
52.3 	ti 	52.4 	48.9 44.1 

Zorlu A 
2007.04.01 - 2009.03.31 

37.13 
54.5 

Master 	 
2007.04.01 - 2009.03.31 

38.22 
48.1 
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No measured data is available at Zorlu A and Master anemometer towers; and the data in the 
above table has consulted the Feasibility Study Report of one wind power farm project in 
Karachi. The statistic table shows that, with regard to the measured wind date from 2007 to 
2009 of FFC and Master anemometer towers, the 10-minute maximum wind speed reached 
37.5m/s, 3-second extreme wind speed of Zorlu A is greater than 52.5m/s, exceeding the 
standard of wind farm of Grade IEC III. 

Estimation Using Empirical Formula of Average Wind Speed 

The measured average wind speeds at the height of 85m data of Lucky anemometer tower is 
7.56m1s, the measured average wind speeds at the height of 80m data of FFC anemometer 
tower is 7.55m/s. The empirical formula of average wind speed of IEC 61400-1(2005) 
standard is used to estimate the maximum wind speeds of the two anemometer towers in 
Thatta wind farm, the results are 37.8m/s and 37.75m1s, respectively, and is 36.32m/s and 
36.27m/s after corrected to the standard air density. The calculation results of Lucky and FFC 
anemometer towers reach the 50-year extreme wind speed Sidi idard of IEC II. 

2.2.2.11. Conclusion 

Thatta wind farm is located in Jhimpir, according to the calculation results of FFC, Zorlu A and 
Master anemometer towers, ifs determined tentatively to adopt the wind turbine with IEC II 
safety standard or above for Thatta wind farm. After long series wind speed data of the 
weather station is available, further analysis and calculation will be conducted. 

2.2.2.12. Evaluation of Wind Resources 

Based on the above analysis, the main wind direction of Thatta wind farm is basically 
consistent with that of the main wind energy, and west-southwest (WSW) and west (S) winds 
have the maximum speed, power and frequency, with the prevailing wind in a direction stable. 

According to the measured data by Lucky anemometer tower from January 1 2009 — 
December 21, 2011, the annual average wind speed at height of 90m is 7.62m/s, annual 
average wind power density is 382W/m2, utilization hours with annual effective wind speed 
(3.0m/s-20.0m/s) are 7357; the annual average wind speed at height of 85m is 7.56m/s, 	• 
annual average wind power density is 372W/m2, utilization hours with annual effective wind 
speed (3.0m/s-20.0m/s) are 7339; the annual average wind speed at height of 60m is 7.2m/s, 
annual average wind power density is 331W/m2, utilization hours with annual effective wind 
speed (3.0m/s-20.0m/s) are 7311. Curve fitting calculation is conducted by using WASP10.0 
program, annual average wind speed measured by Lucky anemometer tower at height of 
90m is 7.65m/s, average wind power density is 387W/m2, Weibull parameters A=8.7, k=2.69; 
annual average wind speed measured by Lucky anemometer tower at height of 85m is 
7.59m/s, average wind power density is 379W/m2, Weibull parameters A=8.7, k=2.69; annual 
average wind speed measured by Lucky anemometer tower at height of 60m is 7.23m/s, 
average wind power density is 330W/m2, Weibull parameters A=8.2, k=2.62. According to 
Technical Regulations for Wind Energy Resource Measurement and Assessment of Wind 
Farm, the wind power density standard of the wind farm is determined to be Grade 111, 
indicating that the wind energy resources are relatively abundant. 

• 

• 

• 

• 
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The calculated based on wind speed data measured by Lucky anemometer tower at various 
heights under wind speed of 15m/s, turbulence intensity varies between 0.069-0.104, the 
calculated based on wind speed data measured by FFC anemometer tower at various heights 
under wind speed of 15m/s, turbulence intensity varies between 0.076-0.132, indicating that 
turbulence intensity is smaller. According to the results of a variety of calculation methods, it's 
proposed to tentatively adopt the wind turbine with IEC II safety standard or above for 

Thatta wind farm. 

In summary, there is no destructive wind speed in Thatta wind farm, the wind quality is good, 
the prevailing wind direction is stable, enjoying good wind energy resources. Therefore, 
Thatta wind farm boasts a desirable site for wind power development. 

2.2,3 Type Selection & Arrangement of Wind Turbines and Power 

Generation Estimation 

2.2.3.1. Selection of WTG type 

In the construction of wind farms, the selection of wind turbines is restricted by natural 
environmental conditions, transport conditions, as well as lifting and erection conditions, etc. 
Meanwhile, under the prerequisite of advanced technology and reliable operation, selection of 
WTGs shall be economically feasible. In selection of WTGs, the following main factors shall 

be considered: 

Air temperature 

Mean monthly temperature data of nearly 40 years from 1971 to 2010 in Karachi weather 

station indicate that the mean annual air temperature in Karachi is 26°C; extreme maximum 
air temperature is 47°C; extreme minimum air temperature is 1.3°C. And according to the 
wind data of the Lucky anemometer tower, the time duration of air temperature higher than 
40°C is 59160min, accounting for 38.8%; according to the wind data of FFC anemometer 
tower, the time duration of air temperature higher than 40°C is 40min, accounting for no more 
than 1%; the time duration of air temperature higher than 30°C is 64000min, accounting for 

12.2%. 

The above analysis indicates that the wind farm is in the subtropical climate zone and the 
temperature may bring great threat to the safe operation of the wind turbines. Therefore, high-
temperature type wind turbines should be selected to meet ambient temperature 

requirements. 

Wind energy resources condition 

As long-term wind speed series data of the regional weather stations are not available, only 
the measured wind speed data of anemometer tower can be used to determine the 50-year 
frequency extreme wind speed. According to the wind data measured by Zorlu A, Master and 
FCC anemometer towers, the extreme wind speed in this wind farm would exceed the 50-
year extreme wind speed, and estimated with different methods, the wind turbines with safety 
standard of IEC Class II or above may be selected for this wind farm. The turbulence 
intensities at different heights of Lucky anemometer tower within the wind speed range of 
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15m/s are 0.069-0.104; the turbulence intensities at different heights of FCC anemometer 
tower within the wind speed range of 15m/s are 0 076-0 137, suggesting small turbulence at 
the wind farm. According to IEC 61400-1 (2005) standard, the wind turbines with safety 
standard of IEC Class II or above can be selected for this wind farm. 

Selection of Wind Turbine Manufacturer 

The Manufacturers to be chosen should have certain technical strength and possess mass 
production capability to meet the work progress requirement of this project. Meantime, the 
Manufacturers are required to guide handling, erection and debugging independently, and 
assist other parties in the auxiliary constructions such as civil and electrical works, and 
ensure the work progress of this wind farm. Moreover, in the case of selecting WTGs, the 
reliable operation of the wind farm shall be fully considered, mainly involving the operation 
environment adaptation and availability assurance. 

In light of the actual situation of the project and the current status of wind turbines 
manufacturing industry, the following four wind turbine models are selected at this stage for 
technical and economical comparisons of electric energy production: GW121/2.5MW, 
MY104/2.0MW, G114/2.0MW and SE87/1.5MW. The results are listed in Table 2.12. 

Table 2.12: Economical Comparison of Preliminary Selectee Models 

Scheme 1 Scheme 2 Scheme 3 
Scheme 

• 

Designation Unit 
GW121/2500 

100 
2500 
40 

121 
90 

34682 

3468 

4 
SE8715 

99 
1500  

66 
87 
70 

31859 

3186 

MY104/2000 G114/2000 

Total installed capacity 
Single capacity 
Number of units 

MW a  100 100 
kW 2000 2000 

i 	set ....ii 	, 50 50 

Wheel diameter 
Hub height 

Annual on-grid energy 

Annual equivalent full load hours 

m  

104 114 
80 90 

104 
kW-h  , 

h  

33950 35373 

3395 	 3537 

Table 2.12 shows that the grid annual equivalent full load hours of the wind farm range from 
3186h to 3537h. According to the calculation results of various schemes, Scheme 1 would 
result in larger energy yield and have the lowest investment per kWh. Taking into account the 
project progress and the manufacturers' supply capacity and after-sales service, preferential 
financing policy, high temperature climatic condition, market performance and the Employer's 

intention, Scheme 1 (CW121/2.5MW) is proposed at this stage. 

• 

2.2.3.2. Comparison of technical parameters of WTGs 

The main technical parameters of the proposed wind turbine models are shown in Table 2.13, 
and the power curve of standard air density (1.131kg/m3) and the thrust coefficient curve are 
shown in Table 2.14. The power curve of the proposed wind turbine is shown in Figure 2.17, 

and the thrust coefficient curve is shown in Figure 2.18. 

• 

• 

• 

EMC Pakistan Pvt. Ltd. 



0.144 

'cod' EMC Pakistan Pvt. Ltd. 

Initial Environmental Examination (IEE) Study 
Norinco Thatta Wind Farm Pro' 

Table 2.13: Comparison of Main Technical Parameters of Proposed WTG Models 
Model 
	

GW121/2500 
Wind turbine 

r 
 

Wheel  diameter (m) 	 121.5  

Rated power (kW) 	 2500 

Power regulation mode 	 Variable  speed and variable pitch 
1-  

Cut-in wind speed (mis) 	 I 	 3 

Rated wind speed (mis) 	 1 	 9.3 

Cut-out wind  speed (m/s) 	 22 + 
Extreme wind speed (m1s) 	 52.5 
Operation temperature scope  

I 
Direction facing wind 	 Upwind direction_ 

Blade 
Number of blades 3 1 
Speed at blade tip line (m/s) 	■ ; 	 85.8 

, Swept area (m 	 11595 , 
Generator 

Model 	 Goklwind/GW2.5MW-TFY 

Rated powerfkW) 
Rated voltaiLee/j_ 
Rated rotatintspeed (r.p.m) 
Protection class 

Nacelle ft) 	 84.4 
Blade (t) 	 43.5 
Hub (ti  , 	 28.57 
Tower height 	 90 

Tower weight it) 	 i 	 278.9 

Table 2.14: Local Air Coefficient Curve of Proposed Power Curve and Thrust Model under Density 

(1.131 kg/m3) 
Wind speed kills" 

3 
	; 	Power_LkW1 	__.4. 	 Thrust coefficient 

59 
	

'-•
, 	 1.068 

4 	 185 	i 	 0.855 
5 	 372 	 0.797  
6 	 4, 

+ 	645 	 0.797  
7 	 1024 	 0.797 

1516  8 	 0.797 

9 	 2096 0.750 
, 	 + 

f  
10 	 2500 	 0.560  

11 0.387 

	

2500 	 i 
12 	 2500 	i 	 0.288 

 
13 	 2500 	I 	 0.223 

15 	 2500 	I  
14 	 2500 	 0.177 

16 	 2500 	I 	 0.119 
 

17 	 2500 	 0.099 

18 	 ; 	2500 	4 	 0.084 

19 	 , 	2500 	I 	 0.073 
; 	 + 

20 	 2500 	1 	 0.063 

21  

	

2500 	1; 
, 	 + 

, 	2500 22 	 ; 

't
1 
, 

1 
Nacelle and tower 

2600 
690 

IP54 

0.055 
0.049 
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131kg/m2 

1' 4 Layout of AITC3s 

2.2.4.1. 	Principles 

Wind turbines should be arranged mainly based on the characteristics of wind energy 

resources and geological conditions at the wind farm site, and the layout principles are as 
follows: 

(1) Firstly, it should fully consider the surrounding constraints around the wind farm, and 

arrange wind turbines within the planned area; 

• 

• 

• 

• 
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(2) According to the distribution characteristics of wind resources, it should make full use of 

the prevailing wind direction to reasonably locate those wind turbines with proper space; 

(3) When arranging wind turbines, not only the wake flow influence between wind turbines 

should be minimized to the least, but also the cable lengths between wind turbines shall be 
shortened to the least so as to reduce auxiliary works cost and power loss in the transmission 

and transformation processes; 

(4) In consideration of different schemes, energy output capability of the entire wind farm 

should be optimized to its maximum as well as energy output of individual units. 

2.2.4.2. Layout of WTGs within wind farm 

As the wind direction in Thatta wind farm area is relatively constant and stable, west-

southwest (WSW) wind has maximum speed and energy as well as highest frequency; the 

prevailing wind direction is stable and the availability of wind energy is high. According to the 

prevailing wind direction and topography condition of this wind farm, the arrangement of wind 
turbines should take advantage of locations with high wind energy index and greater 

exploitation value. 

Thatta wind farm site takes on a long strip about 6.5km long and 1.6km wide. Taking into 

account the characteristics of the site area, for optimal utilization of the available ground area, 
it is proposed to arrange those WTGs of the recommended models perpendicular to the 
prevailing wind direction in the pattern of 2.5D x 12D. The layout fashions for the two types of 

WTGs are shown in Fig. 2.19 and Fig. 2.20. 
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AWHIBMWMPIRAIM 	 .10,54,11.11101 

• 
• 2 	n n II a I oenergy 

2.2.5.1. Calculation of theoretical annual energy yield 

The annual on-grid energy of this wind farm can be estimated based on comprehensive 
analysis of the wind data measured by Lucky anemometer tower in the representative year, 
the layout plan for recommended WTGs, and the site 1:50000 topography map. By using the 
power curve and thrust coefficient curve of the recommended WTG model under the local air 
density of 1.131ko/m3, Wasp10.0 software is employed to compote the theoretical anneal 
energy output value and the annual energy yield after taking into account the wake flow 	11, 
effect. 

2.2.5.2. Utilization rate of WTGs 

Taking into account the WTG fault, maintenance and grid fault factors, routine maintenance 
shall be conducted in the month with smaller wind speeds. According to current wind turbine 
manufacturing level and the actual conditions of the wind farm, the availability of the wind 
turbines is determined to be 97%, i.e. the correction factor is taken as 0.97. 

2.2.5.3. Guarantee rate of wind turbine power curve 

In calculating energy output values, the guarantee rate of wind turbine power curve shall be 
95%, i.e. the correction factor is 0.95. 

EMC Pakistan Pvt. Ltd. 
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2.2.5.4. Control and turbulence effect reduction 

When wind direction changes, the blade and nacelle of the wind turbine shall change 
gradually. But in the actual operation, the WTG control always falls behind the wind change. 
Therefore, this reduction should be considered in energy output calculation. The turbulence 
intensities at different heights of Lucky anemometer tower within the wind speed range of 
15m/s are 0.069-0.104; the turbulence intensities at different heights of FCC anemometer 
tower within the wind speed range of 15m/s are 0.076-0.132, suggesting small turbulence at 
the wind farm. The reduction coefficient out of these two factors for this wind farm is taken as 
3%.  

Reduction due to blade contamination 

Contamination on the blade surface may add to its surface roughness and dwindle the 
aerodynamic characteristics of airfoil. Considering that the industrial pollution impact of this 
wind farm is small, the blade contamination reduction factor is determined to be 1%, i.e. the 

correction factor is 0.99. 

2.2.5.5. Shutdown due to weather effect 

The measured extreme maximum temperature for 40 years (1971-2010) at Karachi weather 
station is 47°C; the measured extreme minimum temperature is 1.3 And according to the 
wind data of the Lucky anemometer tower, the time duration of air temperature higher than 
40°C is 59160min, accounting for 38.8%; according to the wind data of the FFC anemometer 
tower, the time duration of air temperature higher than 40°C is 40min, accounting for less 
than 1%; the time duration of air temperature higher than 30°C is 64000min, accounting for 
12.2%. By referring to other projects, the shutdown coefficient due to weather effect takes 

2%, i.e. the correction factor is 0.98. 

2.2.5.6. Energy loss due to plant service power and line loss 

According to the statistics and analysis of the existing wind farm projects in China and 
abroad, loss generally includes losses in transmission lines within site, outgoing transmission 
lines and transformer, as well as service power consumption. The wind farm energy loss 

coefficient is set to be 2%, i.e. the correction factor is 0.98. 

2.2.5.7. Other influence factors 

The wind farm operation would surely encounter some other influence factors, such as the 
offset of general software model. The reduction coefficient of 1% will be counted. 

2.2.5.8. Reduction due to wake flow effect of neighboring wind farms 

There have other wind farms situated around Thatta wind farm. According to our engineering 

experience, the wake flow effect is counted to be 3%. 

After counting the above reductions (overall reduction coefficient of 20%), the energy yield 
indicators of Thatta wind farm with recommended WTGs are given in Table 2.15. 
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Designation 
Wheel diameter 
Counted height  

Single unit caacity 
Number of units 

Total installed capacity_ 
Annual on-grid energy  
Annual utilization hours  

Capacity factor 

GW121/2.5MW 
	 121 
	 90 
	 2500 
	 40 
	 100 
	 32967 
	 3297 

0.376 

Unit 
m 
m 

kW 
set 
MW 

104  kW.h 
h 
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Table 2.15: Ener. yield indicators of Thatta wind farm wit pro.osed WTGs 

From Table 2.15, with the recommended scheme for Thatta wind farm, 40 sets of 90m-high 
WTG model (GW121 5MW) are installed with a total installed capacity of 100MW, an 
annual on-grid energy of 329.67 GWh, an annual utilization hours of 3297h, and a capacity 
factor of 0.376. 

2,3. Construction Method Statement 

2 w, 	Constructi ,, 	Main Works 

2.3.1.1. Foundation of WTG 

Construction Sequence 

Construction sequence of the wind turbine foundation: positioning and setting out 
—*mechanical excavation of foundation —> manual cleaning and trimming 	acceptance of 
foundation trench ---* bedding cushion concrete placement —> setting out ---* foundation 
reinforcement fixing —+ installation of embedded pipes, parts and bolts 	installation of 
formworks 	foundation concrete placement ---,formworks removal —* acceptance 

Foundation Construction 

Excavation and backfill of foundation pit 

1) According to coordinate control points at construction site, the foundation axis and 
excavation line of the foundation pit will be determined; then excavation will begin when no 	• 
error is found through check. 

2) Earth is excavated mainly by machinery and supplemented by manual cooperation. Slope 
excavation will be conducted according to the requirements of construction drawings; the 
foundation bottom elevation will be controlled well in excavation; over-excavation is forbidden; 
excavated soil and stone will be piled according to requirement of water and soil 
conservation. After foundation excavation of WTG reaches specified elevation and trench is 
proven qualified by the Engineer and geological professional, then it is allowed to go to next 
procedure. 

3) Earth backfill: after foundation construction is completed and concrete strength meets 
requirement of specification and design passes acceptance for concealed works, earth 
backfill will be conducted in time. Earth will be backfilled through auto transportation, layer- 

• 

• 

• 
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wise manual backfilling and mechanical compaction. In addition, sundries in foundation must 

be cleaned prior to backfilling. 

4) Foundation earthing of WTG will be conducted concurrently with excavation of foundation 
pit and acceptance of concealed works will be carried out prior to backfilling of the foundation 

pit. 

5) After excavation of the foundation pit is completed, it will be protected prior to placement of 

bedding cushion concrete. 

Placement of bedding cushion concrete 

C20 concrete is applied for WTG foundation cushion of the Project; after foundation pit is 

excavated to proper position and qualified through acceptance, concrete placement of 
foundation layer will be carried out in time to provide protection for foundation pit; sundries will 

be cleaned, block surface will be leveled, little water will be sprinkled, compaction and 

leveling will be conducted prior to concrete placement of the foundation. 

Installation of foundation ring and support bracket 

1) WTG tower is connected to support bracket with pre-embedded foundation bolts. 

Foundation ring is directly buried in concrete of foundation and will be subject to fixing of 

support bracket with foundation bolts in construction. 

2) Prior to reinforcement fixing, foundation centerline will be set out on cushion at first, 

densified control network will be built around foundation to mark out location of foundation 

centerline, sideline and foundation ring; after it is checked without error, installation of support 

bracket of foundation ring and reinforcement fixing will begin. 

3) Owing to relatively strict requirement put forth for flange installation of foundation ring, the 

installation will follow these procedures: four 400 x 400 x 20mm steel plates will be 
embedded in concrete cushion; lower end of support bracket of foundation ring will be 
connected with embedded foundation slab, and its upper end with adjusting bolt; foundation 

ring and support bracket will be subject to connection of adjusting bolt which can help adjust 

smoothness of foundation ring so that elevation of foundation ring can be controlled in 

accuracy. 

4) Reinforcement fixing will begin after installation of foundation ring is accepted as qualified. 
Bolt support bracket will not be connected with steel bar, formwork, formwork support system, 

and scaffolds should be in an independent system so as to prevent bolts from influence 

caused by vibration and deformation of framework in concrete placement. 

5) After installation works of support bracket of foundation bolt and foundation ring are 

completed, overall acceptance and check will be conducted, including acceptance of control 

axis and foundation centerline and dimension acceptance for embedded parts of foundation. 
Reinforcement fixing and formwork sealing will begin after mounting bracket of foundation 

ring is accepted as qualified. 

EMC Pakistan Pvt. Ltd. 
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Steel bar works 

1) Reinforcement fixing will begin after installation of foundation ring is accepted as qualified. 
Support bracket of foundation ring will not be connected with steel bars. 

2) Main stressed steel bars at parts of foundation like bottom, top, upper pillar etc. are subject 
to steel bar of common length without overlapping. Connection between steel bars is 100% 
subject to fixing instead of welding. 

3) If structural steel for support bracket of foundation ring and embedded cable conduit are 
met in arrangement of steel bars, spacing between steel bars will be adjusted to avoid them, 
while steel bar shall not be cut off to cause damage to stress structure. 

4) After reinforcement fixing and installation of foundation ring is completed, foundation ring 
will be checked and adjusting bolts will be used to adjust error existing in centerline, 
elevation, smoothness etc. of foundation ring; when each indication is in line with requirement 
of design and specification, support bracket and foundation ring will be reinforced, adjusting 
bolts will be fixed through spot welding to assure accuracy for position of foundation ring. 

Formworks 

Enough strength and rigidity is necessary for formworks, mould and nodes of different 
members to meet requirement for dimension error; inner surfaces of formworks and moulds 
shall be kept clean. 

Concrete placement of foundation 

1) Concrete will be subject to the placement method of centralized mixing through site mixing 
plant, transportation by mixer trucks, delivered by concrete pumps and vibration by inserted 
vibrators. During concrete placement, special personnel must be arranged to monitor the 
displacement of formworks, foundation rings, and bolts and embedded pipes to find any 
problem and solve them. 

2) Construction joint shall not occur in concrete placement and main body concrete shall be 
placed at a time. 

3) Design drawings and supplier's equipment drawings shall be carefully studied and 
thoroughly understand prior to concrete placement of the foundation, construction will begin 
only after it is fully understood; absolute accuracy of holes of reserved foundation bolts and 
integrity of mass concrete foundation must be assured. 

4) Much attention must be paid to internal placement for support bracket of foundation bolts in 
concrete placement. Concrete placement between ends of star steel bars at inner side of 
support bracket will be carried out through tremie so as to assure that the foundation tower 
will not displace but kept at center position. 

5) Steel bars and anchor bolts must be cleaned prior to placement so as to assure cohesion 
between concrete and steel bars. 

REIRIORM•WORATIMII.,taarAne 
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6) Measures shall be taken in concrete placement to assure layer-wise placement from top to 
bottom; concrete will be controlled to go up evenly to prevent support bracket of bolt from side 

pressure caused by different heights of concrete. 

7) In order to assure that the final installation of foundation ring is correct, measuring 
instrument shall be used in concrete pouring to strengthen measurement so as to keep 
smoothness of foundation ring on the support bracket as it is. 

8) Construction will be subject to layered placement and vibration, meanwhile good 
combination between upper and lower layers of concrete must be assured prior to initial 
setting so that no construction joint will occur. 

9) Weather condition shall be learned before concrete construction; rainy day is not suitable 
for concrete placement and construction in winter will be avoided as much as possible. 

Control measures for temperature difference of foundation concrete 

1) Prior to concrete placement, calculation for temperature difference between inside and 
outside of concrete will be carried out according to the annual temperature in determined 
placement period, cement, aggregate to be used etc. so  as to confirm whether the difference 

between the maximum central temperature of concrete and surface temperature is more than 

25°C in that situation; if it is not more than the specified value of 25°C, control measure for 
temperature difference may not be taken, if it is more than 25°C, control measure for 
temperature difference must be taken. 

2) Temperature monitoring inside concrete 

16 temperature measuring points will be set inside concrete, and 2 air temperature measuring 
points will be set outside concrete, as well as 2 temperature measuring points for thermal 

insulation materials and 1 temperature measuring point for curing water; 21 working 

measuring points are arranged in total. The additional 10 stand-by measuring points will be 
set. Site temperature monitoring data will be automatically collected by data collector and 

analyzed; temperature of each measuring point and temperature difference between the 

central and surface measuring points at each measuring position will be printed and output 

once every two hours; it will be used as basis for study on adjustment of temperature 
measures to prevent concrete from temperature crack. 

Curing of foundation concrete 

Concrete curing is to keep it under certain temperature and humidity; special personnel will 
be arranged to measure concrete temperature regularly during curing so as to assure that 
temperature difference between inside and outside of concrete will not be more than 25°C 

and temperature crack will not occur in concrete. Foundation concrete will be covered in time 

after placement; backfill will be timely carried out at the formwork after it is disassembled so 

as to reinforce curing of thermal insulation and moisture preservation; concrete will be subject 

to curing of moisture preservation through spraying after placement. 
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Crack resistance measures of foundation 

1) Slag cement with low heat of hydration will be applied, cement consumption in single cube 
and cement ash ratio will be reduced, and water reducing agent will be added to reduce heat 
of hydration in concrete. 

2) Concrete will be subject to curing of thermal insulation and moisture preservation 
immediately after placement so as to make its temperature reduce slowly; concrete surface 

will be subject to thermal insulation through covering of straw bag with plastic membrane on 

its top; special personnel will be arranged for curing and the curing period will not be less than 
14 days. 

3) Time for formwork removal of concrete will be extended; for underground foundation, earth 
backfill will be conducted immediately after the formwork is removed so as to maintain the 
situation of thermal insulation and moisture preservation. 

4) Mass concrete shall not be placed in season especially hot or cold as possible. 	 • 
5) Soil content of aggregate shall be controlled well with sediment content for sand not more 
than 2% and that for gravel not more than 1%. 

Foundation sealing 

Foundation sealing will be carried out in line with technical requirement provided by the 

Supplier of WTGs. 	 • 

2.3.1.2. Installation of WTGs 

In recommended scheme of this Project, WTGs with a single capacity of 2500kW is selected. 

Owing to the difference existing in installation method of WTGs from different manufacturers 
or of different models, it is largely identical but with minor differences. Therefore, the following 

installation method description of common WTGs is made for reference. This method features 
short preparation time, fast lifting and flexible application. 

Installation sequence of WTGs: construction preparation —tower lifting— nacelle lifting — blade 	• 
assembly — blade lifting — installation of control cabinet — cable installation — electrical 
connection — connection of hydraulic pipelines. 

Construction Preparation 

Construction plan shall be made before installation of WTGs; the plan shall be consistent with 
safety production regulations of Chinese codes and be approved by the Engineer. 

The following works shall be completed before lifting: 

1) Road at WTG installation site shall be flat and smooth and be assured to provide safe 
access for various kinds of construction vehicles. 
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2) WTG installation site shall meet lifting requirement and have enough place for storage of 
parts. 

3) Reliable safety measures shall be taken for temporary power supply at construction site. 

4) Safety facilities like warning board, fence etc. shall be set at construction site if necessary. 

5) Common medical articles shall be prepared at installation site. 

6) Before lifting, the personnel must check parts of crane and choose lifting tools correctly. 

7) Before lifting, WTG equipment shall be checked carefully to avoid dropping of parts. 

8) Dedicated person must be arranged to command at the lifting site. The commander must 
have a certificate for lifting command and conduct specified command gestures and signals. 

9) Crane operator shall be responsible for the whole lifting process. Before lifting, the rigger 
and crane operator shall be familiar to lifting scheme. The commander shall make the crane 
operator know his/her works completely. 

10) When heavy fog, thunderstorm, insufficient lighting is encountered and the commander 
cannot see each work position clearly or the crane operator cannot see the commander, 
lifting must be halted. 

11) Only a single person is allowed to climb or work at the same section of ladder within the 
tower. 

Selection of lifting equipment 

WTG lifting is the key and important step for construction of wind farm project; generally, the 

heavy-tonnage crawler crane lifting equipment is applied and supplemented by autocrane; 

crane is used mainly to complete installation of three main components, i.e. nacelle, tower 
and blades. 

Lifting equipment shall be in line with the requirements of DL408, DL409 and the Rules on 

Work Safety of Power Engineering enacted by the Ministry of Power Industry (DAS [1994] 
No.227). 

Control parameters for selection of huge WTGs crane are hub height and weight of the 

largest component; for the 2.5 MW WIG in recommended scheme, it is the largest hub at 

height of 90m and weight of the largest component of 84.41. Three cranes of 6001, 2001 and 

751 are applied to perform WTG lifting. 

Requirements of lifting site 

The installation will be subject to joint operation of two cranes; in order to assure that crane 

boom will not get contacted with tower in lifting, enough space is required for crane; working 

space for WTGs shall not be less than 50m x 50m. Enough places are required for storage of 
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parts, fittings or small crane at side of access road. Width of construction road in the farm 

shall not be less than 6m so as to assure crawler crane can pass smoothly. Figure 2.21 

shows WTG lifting plan. 

nat ,  

Installation of WTG Tower 

In this stage, the WTG tower shall be tubular one composed of three parts, and flange plate 

shall be used for connecting every two parts. These tubular towers shall be transported by 

sections, and hoisting shall be carried out after the parts in the tower are installed at the site. 

When stockpiling tower at the site, the tower shall be put onto hardwood and prevented from 
rolling, and the stockpile area shall be plane and free from slope as possible. Tower and its 
parts must be inspected at the site to confirm whether they are damaged during 

transportation, and in order to avoid corrosion, any surface damage shall be repaired 

immediately and any dirt shall be cleaned. 

Base shall he inspected prior to installation, the evenness of base shall be calibrated with 

leveling instrument, and the allowable error of tower shall be consistent with specification of 

the manufacturer. 

The dust on foundation ring flange and residua of concrete pouring shall be cleaned before 

installing tower. Especially for flange position, there must be no corrosion. Abrasive paper 

may be used for polishing if necessary. 

• 

• 

• 
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Lifting procedures for bottom section of tower 

1) Prior to lifting of the bottom section of tower is finished, installation of support and body of 
tower foundation control cabinet must be completed. 

2) Prior to lifting, leveling instrument will be used to check elevation and levelness of 
foundation ring; sundries like dust, rust, and scrap iron in bolt hole of foundation ring shall be 

cleaned, as well as lower and upper flanges of foundation ring; sealant shall be applied on 
upper flange surface of foundation ring. 

3) Bolts, nuts and gaskets for connection of the bottom section of tower and foundation ring 
will be made ready and put in foundation ring; 

4) Threads of all bolts shall be applied with special lubricant. 

5) Main and auxiliary cranes shall be arranged in place according to requirement of 
installation scheme, and lifting tools shall be made prepared. Lifting tool of main crane will be 
connected with upper flange of tower (evenly-distributed connection at four positions), lifting 

tool of auxiliary crane with one position at lower flange of tower; head of lifting tool will be 
hung at the main hook of main and auxiliary crane with safety pin fastened. 

6) Two pulling ropes will be bound through bolt hole at lower flange of lower section of tower 
to adjust tower direction. 

7) Main and auxiliary cranes will be lifted at the same time; when the tower is lifted away from 

ground, main crane continues hoisting, auxiliary crane will be used to adjust distance of end 
of the tower from the ground; 

8) When the tower is lifted to a vertical position by main crane, lifting tools of auxiliary crane 

will be disassembled to make the tower down with bottom accurately in a line with flange 

surface of foundation ring, pulling rope will be used to adjust direction of the tower; correct 
position of tower entrance will be found; the tower will be turned to make it in line with bolt 

hole of foundation ring; then the tower will be put down, when lower section of the tower is 3 
5mm from flange surface of foundation ring, hole pin can be used to fasten. 

9) Bolts will be pre-tightened by electric or hydraulic spanner; 

10) Then, lifting tools of main crane will be disassembled; 

11) Connecting bolts for the tower and foundation ring will be tightened and the tightening 
torque for bolts must be consistent with requirement; 

12) Earth wire connection; 

13) Installation of lighting wires in the tower 
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Lifting of middle and top sections of tower 

Lifting of middle and top sections of tower is the same with that for bottom section of tower. 

Before lifting, upper flange surface and bolt hole of installed tower will be cleaned and bolts 
for flange connection will be made ready. When mane crane lifts the tower to a vertical 
position, lower flange surface and bolt hole of tower will be cleaned. Correct position and hole 
position and reliable connection will be assured in butt joint of tower. 

Installation of WTGs and Nacelles 

WTG installation will be subject to components lifting; good weather will be chosen for 

installation which is not allowed in rainy day or day with wind speed more than 12m/s. 

According to lifting capacity of crawler crane, the nacelle can be lifted by crawler crane 
directly to tower top and fastened; subgrade boxes shall be laid for the supporting parts of 
crawler crane to increase ground contact area so that hoisting load can be dispersed and 
ground settlement can be prevented. When the nacelle is lifted by crane to top of upper 
flange of tower, pulling rope will be used to adjust direction of the nacelle to make position 

correct; yaw slide block is used to lead nacelle to required position. When clearance is about 
10mm, vertical axis of the nacelle will be adjusted perpendicular to wind direction; tooling will 
be used to locate the nacelle so as to install fixing bolts; then the nacelle will be put down in 

place and all bolts will be tightened, ropes will be loosened; bolts will be tightened to specified 
torque through diagonal method for two times; yaw brake will be installed and hydraulic oil 

pipe will be connected. 

Installation of WTG Blades 

Rotor blades will be installed to the hub on the ground according to technical requirements on 
installation; then lifting can begin. Hub and blades are assembled on the ground and blades 
will be supported by supports to keep level. Following assembly, special fixtures are used to 
clamp the hub; meanwhile, two blades will be tied with rope and top of the other one blade is 

placed on special movable trolley. Prior to rotor blades are installed, cleaning equipment will 
be used to clean blade flange and hub flange. When the hub is lifted up slowly by crawler 

crane, blades swing will be controlled by manual pulling of rope on the ground till blades are 

hoisted to the installation height; then, installation workers will get in the nacelle to finish 

assembly and connection. 

Safety Measures after Lifting 

In general, WTGs shall not be subject to commissioning and grid connection immediately 

following installation. Therefore, measures shall be taken in accordance with requirement of 
WTGs supplier to assure that performance of WTGs is in good condition in commissioning. 

The main issues are as follows: 

1) WTGs shall be locked before it is put into operation; 

2) Parts of WTGs will be checked regularly for rust which shall be removed if found; 

• 

• 

• 

• 
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3) Before it is put into operation, stator, rotor and control equipment of WTGs will be checked 
regularly to determine whether they are affected with damp; if they are affected, measures 
like heating and dehumidification will be taken to solve such problem; 

4) Before it is put into operation, both oil and water circulating systems of WTGs will be 
started regularly; 

5) Inside of control equipment, tower and WTGs will be checked to see whether there is trace 
of small animals; if there is, prevention measures like blocking and killing will be taken to 
solve the problem. 

Safety Monitoring 

Three WTGs of the wind farm shall be selected for safety monitoring which mainly monitors 
the foundation settlement and incline after WTGs erection and during operation period. 
Specific monitoring method and practice is as follows: four observation posts shall be 

arranged on each WTGs foundation along two orthogonal longitudinal directions. Each 
observation post requires C30 concrete of about 0.207m3. Three reference piers shall be 
provided about 30m to the WTGs. Each reference pier requires C30 concrete of about 
0.675m3. The observation shall adopt gradienter. Observation shall be first made upon 
completion of the foundation. After application of all loads, observation shall be made again; 
at least two observations are required during the operating period; observation shall be made 
in the case of special event such as earthquake or strong wind. 

Fire Protection Design for Ventilation and Air Conditioning System 

(1) Independent air exhaust system is provided for oil depot, with fans and motors of 
explosion-proof type. 

(2) The oil depot is provided with an emergency ventilation system (combined with normal 
ventilation system), which will be closed in case of fire. After the confirmation of fire 
extinguishment, the post-emergency ventilation will be made by the fire control center or 
through local air exhaust fans. 

(3) In case of fire, the operation of ventilation and air conditioning system of relevant parts 
should be stopped. 

(4) For the oil depot, its emergency ventilation system is combined with normal ventilation 
system and the air exhaust fans are fire-control high-temperature smoke exhaust fans. In 
case of fire, the ventilation system is closed. After the confirmation of fire extinguishment, the 
post-emergency smoke exhaust will be made by the fire control center or through local smoke 
exhaust fans. 

2.3 	Electrical System 

According to the Feasibility Study for 100MW Wind Power Project at Nooriabad, Sindh, 
Pakistan supplied by the Employer, the status of other wind farms in Pakistan and the site 
condition of Thatta wind farm, to reduce land occupation and shorten installation time, GIS 
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double bus connection is proposed as 132kV power distribution installation (since GIS is 

technically advanced with appropriate price). 

132 kV busbar is designed with double busbar electrical connection; two incoming line bays, 
two outgoing line bays, two protection bays and one bus-tie bay for main transformers will be 

provided in total. Single busbar sectional electrical connection is proposed at 35 kV side of 

the 132 kV collector sub-station, circuit breakers are set between two busbar sections. Direct 

grounding system is adopted at the 132kV side of the main transformer. 

Two 315 kVA service transformers will be adopted for the 132 kV collector sub-station in this 

stage. One 150 kW diesel generator will be used as backup power source. Substation service 

power system is equipped with automatic backup switching unit, 0.4kV single busbar 

sectional electrical connection is adopted, and five GCS-0.4 LV switchgears are proposed. 

A total of 40 WTGs with iinit capacity of 2500kW will be installed in the wind farm; one WTG 
will be connected to one box-type transformer. The transformer with a rated capacity of 

2750kVA will be installed near the WTG tower. 

33kV embedded cable is selected as the power collection line to transmit power. According to 

layout of WTGs and box-type transformers, capacity of WTGs and route of power collection 

line, an 8-circuit trunk power collection line is designed; each circuit with respective capacity 
of 12.5MW will be connected to 5 WTGs. Within each circuit of trunk power collection line, 

No.1, No.2 and No.3 box-type transformers will be connected by power cables, while No.4 

and No.5 box-type transformers will be connected by power cable. All the cables will be 

embedded and extended outside of the 132kW collector sub-station fencing and connected to 

33kV switch cabinet through cable trench. 

The 40 WTGs will be divided into 8 groups, and the 40 box-type transformers will be divided 

into 8 groups accordingly. Each group of WTGs and box-type transformers share one optical 

fiber cable that is connected to the control equipment in wind farm control center, forming an 

optical fiber ring network that performs control and monitoring for each WTG and box-type 

transformer. 

The filldi access mode of the project will subject to [he review ailment by NTDC. 

2.31.1. Box Transformer 

Foundation Construction 

Foundation of box transformer will be subject to concrete. At first, the foundation will be 

subject to excavation of small excavator and supplemented by manual slope excavation of 

foundation pit; after foundation excavation is completed, foundation pit shall be cleaned and 

inspected for acceptance. When foundation pit is accepted, foundation will be treated 

according to geological condition. During foundation concrete placement, a 150mm thick C20 

concrete cushion shall be placed at first; when it is set, reinforcement fixing and formwork 

installation can begin for placement of foundation concrete; then, equipment will be installed 

following concrete strength gets consistent with that required through 7 days curing. 

• 

• 

• 
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Installation of Box Transformer 

Capacity of box transformer selected in this Project is 2750kVA 

Preparation prior to installation 

Cables shall be laid before box transformer is in place and be proven without electricity 
through inspection. 

Products shall be checked for damage, deformation and break through opening the box. 

Completeness of accessories and special tools will be checked in terms of packing list, and 
they will be installed in line with requirement after no error is found. 

There is hook near the box top for assembling and disassembling; degree between wire rope 
under tensile status and vertical line shall not exceed 300; if necessary, transverse post will 
be used to support wire rope to prevent structure of box transformer or lifting hook from 
deformation. Most of the weight of box transformer is from the transformer in package 
equipped with iron core, winding and insulation oil; most of the HV and LV terminal box is 

empty and the weight is relatively low; improper use of hook or crane may cause damage to 

box transformer or its accessories or bring injury to personnel. After installation, it will be 

connected to test cable plug and be tested according to relevant test regulations of Chinese 
codes. 

Because specific model and manufacturer of box transformer will be finally determined after 

bidding in construction period, the installation method will be revised in construction period 
according to requirement and instruction of the Manufacturer. 

2.3.21. 132 kV Step-up Substation and Monitoring Center 

Construction Technical Requirements and Installation Works Quantity of Electrical 
Equipment 

Construction technical requirements of electrical equipment will be in line with China's 
relevant standards, details are as follows: 

1) Code for Construction and Acceptance of Switchboard Outfit, Complete Cubicle and 

Secondary Circuit Electric Equipment Installation Engineering (GB50171-2012); 

2) Erection Works of Electrical Installations - Code for Construction and Acceptance of Power 
Transformers, Oil Reactor and Mutual Inductor (GBJ148-90); 

3) Code for Construction and Acceptance of Cable System Electric Equipment Installation 
Engineering (GB50168-2006); 

4) Code for Construction and Acceptation of Electric Lighting Device & Electric Equipment 
Installation Engineering (GB50259-96); 

5) Code for Construction and Acceptance of Grounding Connection & Electric Equipment 
Installation Engineering (GB50169-2006) 
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Work quantity for installation of main electrical equipment 

1) MV power transmission and transformation equipment and installation 

2750 kVA box transformer: 40 sets 

Earthing of wind farm: 1item 

2) HV power transmission and transformation equipment and installation 

100MVAvoltage regulation transformer: 2 sets 

20MVar reactive compensation device: 2 sets 

HV switchgear: 17 panels 

Earthing works: litem 

3) LV power transmission and transformation equipment and installation 

Station transformer: 2 sets 

4) Central monitoring system equipment and installation 

Wind farm monitoring system: 1 set 

2.323. Construction of Main Structures 

Control and complex buildings 

It is proposed to apply frame structure to the control building and the complex building, with 

cast-in-situ reinforced concrete floor, roof plate and the independent foundation under 
column. Construction sequence of the structures is: construction preparation — foundation pit 

excavation — foundation concrete placement — foundation pit backfill — concrete placement of 

column, beam and slab — wall masonry — indoor and outdoor decoration and construction of 

water supply and drainage system — indoor installation and debugging of electrical 

equipment. 

Floor of the buildings shall all be tiled floor except those in the communication room and 
central control room with anti-static floors, with colored coating sprayed on the exterior wall 

surface. External thermal insulation with XPS boards shall be applied to heat insulation of the 

exterior wall. 

Power distribution device area of 132kV step-up substation 

Foundation of 132kV power distribution device area is subject to concrete structure; the 

concrete is processed by site mixing plant and building construction is subject to conventional 

method. Construction of 132kV power distribution device area: foundation trench soil is 

subject to mechanical excavation (including underground cable trench between foundations). 

Reserved 30cm original soil in the trench will be manually excavated; foundation concrete 

placement, masonry, sealing and earth backfill of underground cable trench wall will start 

following the trench is proven qualified through inspection. Construction of pipe ducts and 

embedded pipes will be completed, as well as laying and installation of pipelines; attention 

shall especially be paid to underground HV and LV cables of the substation and concealed 

• 

• 

• 

• 
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works of pipe ducts so as to fulfill arrangement and passage of various kinds of pipelines. 
Formwork, support concrete, embedded parts and reserve holes shall be measured in 
concrete placement to solve any deformation and displacement (if found) in time and assure 
quality. Concrete shall be subject to curing within 12h after placement; it shall not be tramped 
and formworks and supports shall not be removed when concrete strength is less than 
1.2N/mm2. 

The substation framework will be lifted in place by crane; connection between column base 
and foundation is subject to cup-inserted type. After the framework is in place, wind rope will 
be applied to assure its stability, and then fine-aggregate concrete will be placed to fix it. 
When curing period of concrete ends, temporary fixing facilities will be removed. 

2.3.2.4. Main construction machinery 

The wind farm is designed with 40 WIGs and has an installed capacity of 100MW with a 
construction term of 18 months. According to decentralization characteristics of the wind farm 
construction, the construction shall be performed based on centralization and decentralization 
principle. As the construction term is relatively short, additional construction machinery shall 
be provided to meet requirement of construction strength. Table 2.16 indicates the main 
construction machinery. 

Table 2.16: Main construction machinery of the proposed scheme 

13 

14 

15 
16 

t 

17 
18 
19 
20 

12 	Internal combustion road roller 1-  

4 

Item 

Crawler crane 

Truck crane 

Truck crane 

Concrete batching plant 

Concrete mixingcamer 
Concrete pump truck 
Tractor-trailer_grou_p 
Tractor-trailer_group 	' 

Concrete mixer 
Mortar mixer 

Water truck 

Steel-bar straqhtener 

Steel bar cutter 

Steel bar bender 	4.  
Diesel generator 
Diesel generator 
Backhoe shovel 

Embedded vibrator 
DC welder 

HZS60 

10m3  

Arm  length  30m 
40t 
60t  

400L  
JI-200 

8000L 

15t 
Not more than (p14 

Not more than 940 

Not more than 940 
300kW 
15kW 
1.5m3  

CZ-25/35 

set 	
2 

set 

t 

Quantity. 
1 

1 

1 

one in use one in 
standby) 

7 

Specification 
	

Unit 
650t 
	

set 

200t 
	

set 

75t 
	

set 

165kW 21 	 Crawler dozer 
22 	 Wheeled loader 
23 	 AC welder 

24 	 Dump truck 

3.0m3  
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2.3.2.5. Firefighting 

Fire protection of this project is designed according to principles of "Putting Prevention First 
and Combining Prevention & Fire Fighting". Aiming at actual conditions of the project, 

advanced fire-protection technology shall be actively applied so as to assure safety, 
convenience and economic feasibility. Contents of fire protection design are mainly the fire-
protection design of monitoring center of the wind farm. Meanwhile, design requirements on 

fire protection for construction are raised. 

Through external highway, fire engines can reach the areas where the central control center, 
WTGs and box-type transformers are built and installed. Fire-protection passages around 

administration building and service building shall be available. The net width of these 

passages shall be wider than 4m and the passages shall form looped ones. The passage 
ways shall be free from overhead barriers and meet relevant specification requirements. 
Portable and wheeled ammonium phosphate powder extinguishers shall be provided in the 

control building, garage and operation rooms. In addition, operation building and main 

transformers shall be equipped with portable and wheeled carbon dioxide fire extinguishers. 

Eight sets of outdoor underground fire hydrants (SA100/65-1.0) are provided, and water-

supply pipes for outdoor fire protection are arranged in rings. 

Fire hazard of the largest building (control building) of this wind farm is of Class IV, the fire 
protection rating is of Class II and its volume is smaller than 10000m3. In accordance with 
Code for Fire Protection Design of Building (GB50016-2006), no indoor fire hydrant system is 

provided to the control building. Water consumption of the outdoor fire hydrants is 20Us. 

Based on one fire duration of 2h, water consumption (180m3) is required by the hydrant 

system for fire extinguishing. 

Within the wind farm, one fire water and domestic water tank with effective volume of 180m3 
and fire pump house (accommodating both fire pumps and living pumps) will be built. In the 

pump house, two fire pumps (parameters: Q=25Us, H=0.5MPa, N=22kW) are provided and 
these two pumps are mutual standby. Fire water is transported from the outside of the wind 

farm. Fire water supply system is driven by fire pumps to deliver water from the fire water 

tank. Normally, water pressure of the firefighting system is kept by the frequency converter 

set. 

Passages around 132kV collector sub-station are free and clear. The fire passages utilize 

services road, both net width and clearance of roads are greater than 4.0m. All those satisfy 

requirements on fire-fighting facilities. 

2.3 	Water Drainage System 

Separate flow of rainwater and wastewater is employed for water drainage system of the 

project. 

2.3.3.1. Rainwater drainage system 

Building roof rainwater is drained outside. Outdoor rainwater is drained out of the site along 

the road slope under gravity. 

• 

• 
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2.3.3.2. Wastewater drainage system 

The indoor domestic sewage is drained to outdoor sewage pipe network under gravity and 
kitchen wastewater is drained to outdoor sewage pipe network after being treated by oil 
separation tank. One 4m3  septic tank, one 4.5m3  wastewater adjustment pool, one set of 
wastewater treatment equipment with a capacity of 0.50m3/h and one wastewater catch basin 
with a capacity of 50m3  are set outside. Wastewater is treated and drained to the 50m3  
wastewater catch basin before being used for site greening or discharged out of the site. 

2.3.3.3. Pipe Materials and Connection 

PE water supply pipes are used as outdoor water supply pipes, with fusion connection. PVC-
U double-wall corrugated water drainage pipes are used as outdoor wastewater pipes, with 
rubber ring socket connection; steel-plastic composite pipes are used as indoor water supply 
pipes, with special accessory connection. PVC-U water drainage pipes are used as indoor 
domestic wastewater pipes, with adhesives connection; and steel-plastic transition joint or 
special flange joint must be used for connecting PE water supply pipes, metal pipelines, 
valves and equipment. 

2.3.3.4. Labor Safety and Industrial Health 

Design of labor safety and industrial health is carried out in principles of Safety First and 
Prevention at Priority as well as follows the safety regulations of that safety facilities of newly-
built, rebuilt and extended project shall be designed, constructed and put into operation & 
production simultaneously with those of main works. In accordance with relevant regulations 
of laws, factors such as high voltage, flammables, explosives, fire, electromagnetic radiation, 
noise, corrosion and mechanical injury, etc which directly endangers personnel safety and 
health shall be identified. Comprehensive prevention and treatment measures satisfying 
specification requirements and project reality shall be raised to assure the project after putting 
into operation satisfies requirements on labor safety and industrial health as well as assure 
safety & health of personnel in the wind farm and safety of structures and equipment 
themselves. 

Concerning main dangers possible occurring during construction, requirements on safety 
management shall be put forward to the Employer, the Contractor and the Engineer in term of 
management so as to provide the Employer with reference for tendering management, 
completion acceptance and management of safety operation of the farm; assure safety of 
construction personnel lives and properties; minimize property loss, environmental damage 
and social affects. 

nA. Summary of main technical economic indexes  

Thatta wind farm 
(100MM 

Sindh province, 
Pakistan 
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ENGINEERING 
CORPORATION 

LIMITED 
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The Designer 
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The Contractor 	
NORINCO 

INTERNATIONAL 

Installed capacity ! 	MW 	100  

Capacity of single unit ! 	kW 	2500 

Annual power 104  kWh 	32967 
__generation 

Annual utilization hours 	h 	3297 

	

Earth-rock excavation 	m3 	160892.0 

	

Backfilling 	 148737.00 

	

Main work 	Reinforcement 	t 	2231 

quantity 

	

Concrete 	m3  27607.9 

Tower (including 
t 	11156 

foundation ring) 

	

Required land for construction 	Acre 	2500 

Construction period for 

	

Planned 	power generation 
Month 

	

' constructio 	of first batch of wind 

	

n period 	turbines 

	

Total construction 	Month 	18 

	

Fixed number of production staff 	l0 	30 

2 3 t• 	i .sign of Dot!, 	Water Supply and 

2.3.6.1. Design basis 

1) Code for Design of Outdoor Water Supply Engineering (GB 50013-2014); 

2) Code for Design of Outdoor Water Supply (GB 50013-2006); 

3) Code for Design of Outdoor Water Drainage Engineering (GB 50014-2006) 

(2014Edition); 

4) Code for Design of Building Water Supply and Drainage (GB 	50015-2003) (2009 	• 

Edition). 

2.3.5.2. Domestic water supply and drainage system 

1) Water source 

Water source: outdoor deep well water is fed for the project. 

2) Water consumption 

a) Domestic water consumption 

The number of water consuming persons is considered as 28, the domestic water quota 

is 150Uperson/d and the maximum daily water consumption is 4.20 m3/d. 

b) Water consumption for greening 

The greening area is about 1,450m2 for the project, so the quota for watering is 

2.OLJm2/d and the maximum daily water consumption is 2.90m31d. 

c) Water consumption for roads and squares 

The total area of roads and squares for the project is about 570m2, so the quota for 

watering is 2.OL/m2/d and the maximum daily water consumption is 1 .14m3/d. 

d) Water consumption unforeseen and leakage from pipe network 

• 

• 
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The total amount of water consumption unforeseen and leakage from pipe network is 
calculated as 10% of the sum of the three kinds of water consumption mentioned above, 
i.e. 0.82m3/d. 

e) Total water consumption 

The maximum total daily water consumption is 8.24m31d for the Project. Table 2.17 
summarizes the detailed water consumption. 

• 
Domestic 	150L / 

	

water 	person / d 
Greening 

	

2 
; water 	

2.0Um2/d 

Water for 

	

3 ; roads 	and 	2.0Um2/d 
squares 

4 i Subtotal 
Water 
consumption 

' unforeseen 
10% 

and leakage 
from 	pipe 
network 
Total 

No. of 	1 Hourly 
water 	; variation ' Utilization 

consuming 	factor 	hours (h) 
units 	(Kh)  

Water consumption 
Maximum 	Maximum 

daily water 	hourly water 
consumption consumption 

(m3/d) 	(m3/h) 

57Om2 
	

8 

28 m2 	3 	24 	4.20 	0.53 

1450m2 	1 	8 	2.90 	0.36 

	

1.14 	0.14 

	

8.24 	1.03 

0.82 

1.03 

• 

2.3.5.3. Water supply system 

Secondary pressurized water supply is employed for the project, with the water source from 
well water. The wind farm is provided with an underground water pool (domestic & firefighting 
water pool with an effective capacity of 180m3), water pump room (firefighting pump and 
domestic pump) and water treatment room that accommodates water treatment equipment 
with a capacity of 1.0m31h, a 9m3  domestic water tank, a set of domestic constant pressure 
water supply equipment (including two domestic water supply pumps, mutually standby) and 
two ultraviolet ray sterilizers. Water in the deep well is lifted by deep-well pump to be stored in 
the underground water pool (domestic and firefighting water tank with an effective capacity of 
180m3), water is drawn by domestic water pump and conveyed to water treatment room. After 
treatment, the introduced water is stored in the domestic water tank. Water in the tank is 
supplied to each unit by a frequency conversion domestic water supply set after passing 
through UV sterilizers. Fhe domestic water tank has parameters of Q = (2.6-3.1-4.4)m3/h, 
water supply pressure of H= (0.29-0.29-0.26) MPa. The model of frequency conversion 
domestic water supply set is Q= (10-16-20) m3/h, with water supply capacity of H= (0.405-
0.375-0.33) MPa. UV sterilizer has a capacity of 16m3/h. Hot water in the washroom is 
supplied by the electric water heater. 



Initial Environmental Examination (IEE) Study 
Norinco Thatta Wind Farm ProjEl_ 

Chapter 3 POLICY, 	STATUTORY 
INSTITUTIONAL FRAMEWORK 

This section describes the current legal responsibilities of the proponent in the context of the 
environment and sustainable development, and the institutions that exist in the country that 

may influence the environmental management of the proposed Project. 

Project Proponent will comprehensively follow the relevant requirements of the policy 

documents and legislative framework as well as recommendations as described in the 

national and international guidelines in relevance to the proposed project. Provisions of many 
of these guidelines have been incorporated in the mitigation measures and the Environmental 
Management & Monitoring Plan (EMMP) which have been formulated for the better 

management of environmental and social impacts. 

oolicy Framework 

The Pakistan National Conservation Strategy (NCS), which was approved by the Federal 

Cabinet in March 1992, is the principal policy document for environmental issues in the 

country. The NCS signifies the country's primary approach towards encouraging sustainable 
development, conserving natural resources, and improving efficiency in the use and 
management of resources. The NCS has 68 specific programs in 14 core areas in which 

policy intervention is considered crucial for the preservation of Pakistan's natural and physical 

environment. The core areas that are relevant to the proposed project are biodiversity 

conservation, restoration of rangelands, pollution prevention and abatement, and the 

preservation of cultural heritage. 

Pakistan is a signatory to the Convention on Biological Diversity, and is thereby obligated to 

develop a national strategy for the conservation of biodiversity. The Government of Pakistan 
constituted a Biodiversity Working Group, under the auspices of the Ministry of Environment, 

to develop a Biodiversity Action Plan for the country, which was completed after an extensive 
consultative exercise. The plan, which has been designed to complement the NCS and the 
proposed provincial conservation strategies, identifies the causes of biodiversity loss in 
Pakistan and suggests a series of proposals for action to conserve biodiversity in the country. 

The Pakistan Environmental Protection Council (PEPC) has approved the action plan and 

steering committees at the federal and provincial levels have been formed to implement it. 

Mid-term Review of NCS: Key Findings: An overview of the key environmental issues facing 

Pakistan is as follows: 

• Per capita water availability in Pakistan has been decreasing at an alarming rate. In 1951, 

the per capita availability was 5300 cubic meter which has now decreased to 1105 cubic 

meter just touching water scarcity level of 1000 cubic meter. 

• Almost all fresh water resources are severely polluted due to discharge of untreated 

industrial and municipal wastes. Pollution of coastal waters due to waste discharges and 

oil spills coupled with reduced freshwater flows is resulting in declining fish yields. 

• 

• 

• 

• 

• 
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• About 55 percent of population has access to a relatively safe drinking water source. 
Potable water quality, assessed against WHO standards, fails to meet all the specified 
criteria, confirming evidence of extremely high pollutant loads. 

• Approximately 35 percent of population has access to adequate sanitation facilities. 

• Air pollution is on the rise, especially in urban areas. Recent surveys conducted by 

Pakistan Environmental Protection Agency revealed presence of very high levels of 
suspended particulate matter (about 6 times higher than the World Health Organization's 

guidelines). 'Smog' also seriously affects almost entire Punjab during December and 
January every year. 

• Noise pollution has become a serious issue in major urban centers. 

• Of about 54,850 tons of solid waste generated daily in urban areas, less than 60 per cent 

is collected. No city in Pakistan has proper waste collection and disposal system for 
municipal, hazardous or healthcare wastes. 

• The deforestation rate has been estimated at 0.2-0.5 percent per annum. Forest cover, 
which was 4.8 percent of total land area in 1992, could hardly be increased substantially 
despite all efforts. 

• Degradation and encroachment of natural forests, rangelands and freshwater and marine 

ecosystems are resulting in loss of biodiversity. At least four mammal species, including 
tiger, swamp deer, lion and Indian one-homed rhinoceros, are known to have become 

extinct from Pakistan while at least 10 ecosystems of particular value for the species 
richness and uniqueness of their floral and faunal communities are considered to be 
critically threatened. 

• Desertification affects over 43 million hectares of land annually. 

• Pakistan is a highly energy in-efficient country. It uses approximately same amount of 
energy to generate 1 dollar of GNP as the USA. 

The situation just mentioned is the result of a number of constraining factors including high 

population growth rate, prevailing poverty, unplanned urban and industrial expansion, 
insufficient emphasis on environmental protection in the government policies, lack of public 

awareness and education and above all the ailing economy which has caused deficiencies in 
institutional capacity and resources for effective environmental management. 

The mid-term review of the NCS led the Government of Pakistan (GOP) and United Nations 

Development Program (UNDP) to jointly initiate an umbrella support program called the 
National Environmental Action Plan-Support Program (NEAP-SP) that was signed in October 

2001 and implemented in 2002. The development objective supported by NEAP-SP is 

environmental sustainability and poverty reduction in the context of economic growth. The 

primary objective of NEAP is to initiate actions and programs for achieving a state of 
environment that safeguards public health, promotes sustainable livelihood, and enhances 
the quality of life of the people in Pakistan. The NEAP identifies four primary areas, (1) Clean 

air (2) Clean water (3) Management of solid waste (4) Ecosystem management. The plan 

also presents five additional areas of concern (i) Management of fresh water resources (ii) 
Marine pollution (iii) Toxic and hazardous substances handling and disposal (iv) Energy 

conservation and management (v) Compliance with international treaties and protocol. 
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Studies conducted by GOP and Donor Agencies in Pakistan have identified a number of 

environmental concerns with regard to energy, water and air pollution, waste management, 
irrigated agriculture, and biodiversity. These studies suggest an overall degradation in the 
quality and impoverishment of renewable natural resources such as water, forests and other 
flora as well as key biological habitats. The GOP, private sector and civil society have, with 

few exceptions, not responded positively to meet the challenges from these concerns. 

The Mid-Term Development Framework: 2005-2010 (MTDF 2005-10) of the Planning 

Commission has been developed in line with the National Environment Action Plan (NEAP) 
objectives, and the same focuses on four core areas i.e., clean air, clean water, solid waste 
management, and Ecosystem management. The Plan has been prepared keeping in mind 

Pakistan's experience with such initiatives in the last decade; the current capacity to 
undertake planning, implementation and oversight and the identified needs for improvement 

in such capacity. The MTDF clearly specifies issues in environment which need to be 

addressed. 

National En,iirorimental Policy, 2005 

The National Environmental Policy, 2005 aims to protect, conserve and restore Pakistan's 

environment in order to improve the quality of life for the citizens through sustainable 

development. It provides an overarching framework for addressing the environmental issues 

facing Pakistan, particularly pollution of fresh water bodies and coastal waters, air pollution, 
lack of proper waste management, deforestation, loss of biodiversity, desertification, natural 

disasters and climate change. It also gives direction for addressing the cross sectorial issues 

as well as the underlying causes of environmental degradation and meeting international 

obligations. 

The National Environmental Policy, 2005 while recognizing the goals and objectives of the 

National Conservation Strategy, National Environmental Action Plan and other existing 

environment related national policies, strategies and action plans, provide broad guidelines to 
the Federal Government, Provincial Governments, Federally Administrated Territories and 

Local Governments for addressing environmental concerns and ensuring effective 

management of their environmental resources. 

The National Environmental Policy, 2005 is agreed for compliance by the proposed project. 

Policy or  Development of Renewanic Energy for Power 

eneration. GOP 2006 

In December 2006 the Government of Pakistan published the first national package of 

measures aimed at promoting renewable sources of energy. The provisions apply to 

hydropower plants with a capacity of up to 50MW, solar thermal, photovoltaic's and wind 
energy. Over the short term, i.e. to mid-2008, technologies that are already in commercial use 

internationally are to be trialed through the mechanism of attractive power purchase contracts 

and partial risk coverage. In the medium term, i.e. to 2030, it is hoped to have installed at 

least 9700 MW of capacity for renewable electricity in this way. 

	41111.3414936.90.A.NAM,  
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Salient Features of Policy 

The Policy invites investment from the private sector for following categories of projects: 

1a. 	Independent power projects of IPPs (for sale of power to the grid only) 

1 b. 	Captive cum grid spill over power projects (i.e. for self-use and sale to utility) 

lc. 	Captive power projects (i.e. for self or dedicated use) 

ld. 	Isolated grid power projects (i.e. small, stand-alone) 

1. Except for Category (a) above, these projects will not require any LOI, LOS, or IA 
from the Government. 

2. Electricity purchase by NTDC/CPPA from qualifying renewable resources at one 
location and receive an equivalent amount for own use elsewhere on the grid at the 
investor's own cost of generation plus transmission charges (wheeling) 

3. Net metering and billing allowed enabling a producer to sell surplus electricity at one 
time and receive electricity from the grid at another time and settle accounts on net 
basis. This will directly benefit the economics of small scale, dispersed generation 
and optimize capacity utilization of installed systems. 

4. De-licensing and deregulation of small scale power production through renewable 
resources (up to 5 MW for hydro and 1 MW for net metered sales) to reduce the 
transaction costs for such investments. This will be particularly beneficial from micro, 
mini and small hydro as well as solar-based electricity production. 

5. Simplified and transparent principles of tariff determination 
6. Insulating the investor from resource variability risk, which is allocated to the power 

purchaser 
7. Facilitating project proponents in obtaining carbon credits for avoided greenhouse 

gas emissions, Helping improve financial returns and reducing per unit costs for the 
purchaser 

These guidelines are in line with the Government's open door policy for inviting private 
investment into the country. 

Policy Goals and Development Strategy 

Specific goals of Renewable Energy (RE) Policy are to: 

1. increase the deployment of renewable energy technologies (RETs) in Pakistan so 
that RE provides a higher targeted proportion of the national energy supply mix, a 
minimum of 9,700 MW by 2030 as per the Medium Term Development Framework 
(MTDF), and helps ensure universal access to electricity in all regions of the country. 

2. Provide additional power supplies to help meet increasing national demand. 
3. Introduce investment-friendly incentives, and facilitate renewable energy markets to 

attract private sector interest in RE projects, help nurture the nascent industry, and 
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gradually lower RE costs and prices through competition in an increasingly 

deregulated power sector. 

4. Devise measures to support the private sector in mobilizing financing and enabling 
public sector investment in promotional, demonstrative, and trend setting RE 

projects. 

5. Optimize impact of RE deployment in underdeveloped areas by integrating energy 

solutions with provision of other social infrastructure, e.g., educational and medical 

facilities, clean water supply and sanitation, roads and telecommunications, etc., so 
as to promote greater social welfare, productivity, trade, and economic well-being 

amongst deprived communities. 

6. Help in broad institutional, technical, and operational capacity building relevant to the 

renewable energy sector. 

7. Facilitate the establishment of a domestic RET manufacturing base in the country 

that can help lower costs, improve service, create employment, and enhance local 

technical skills. 

The BiodIversity Action Plan 

The Biodiversity Action Plan, 2000 has been the most significant direct step towards 

addressing the issue of loss of biodiversity. It details the current status, trends, direct & 
indirect causes of loss of biodiversity; its principles, goals and aims; proposals for an action 

plan including planning & policies, legislation, identification and monitoring, in situ & ex situ 
conservation, sustainable use, research and training, public education and awareness, 

Environmental Impact Assessment, information extraction and financial resources etc. 

The Wild Birds and Animals Protection Act 19121, the West Pakistan Wildlife Protection 

Ordinance 1959, the Wildlife Protection Rules 1972, provide for the protection of flora and 

fauna in the territory, including vegetation and protected forests. This IEE study has 

addressed different aspects of conservation, including wildlife, and forest. 

By the perusal of above captioned legislation, it is evident that the Wild Bird and Animal life 

will not be disturbed due to commissioning and operation of 100 MW Norinco Thatta Wind 

Farm Project. 

Administrative Framework 

Environmental issues are governed by three levels of the government viz. Federal, Provincial 

and Local Government. The Ministry of Environment and Local Government is the Ministry at 

the Federal level, which oversees the affairs of the environment in the country. The 
Government of Sindh (GOS) has designated its Ministry of Environment and Alternative 

Energy, to administer matters related to the environment in Sindh. The Sindh EPA is directly 

under the Ministry of Environment and Alternative Energy. 

1  The Wid Birds and Animas Protection Ad 1912 (Ad No.V111 of 1912 dated 18.09.1912) 

• 
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3.2.1 Institutional Setup for Environmental Management 

The highest environmental body in the country is the Pakistan Environmental Protection 
Council (PEPC), which is presided over by the Chief Executive of the country. Other bodies 
include the Pakistan Environmental Protection Agency (Pak-EPA), provincial EPAs (for four 
provinces, AJK and Northern Areas), and Environmental Tribunals. The roles, responsibilities 
and authorities of PEPC and the EPA's are defined in the PEPA 1997. 

The PEPC has been formed by the Federal Government. Its members include the President 
of Pakistan, or someone appointed by the President, as the Chairperson; the Minister of the 
Ministry of Environment, Local Government and Rural Development as the vice-Chairperson; 
Governors of the Provinces; Ministers in charge of the subject of environment in the 
Provinces; Secretary to the Federal Government in charge of the Ministry of Environment, 
Local Government and Rural Development; Director General Federal EPA; heads of other 
federal and provincial departments; environmentalists and community representatives 
including scientists. The functions and powers of the Council include formulation of national 
environmental policy, enforcement of PEPA 1997, approval of the NEQS, incorporation of 
environmental considerations into national development plans and policies and provide 
guidelines for the protection and conservation of biodiversity in general and for the 
conservation of renewable and nonrenewable resources. 

The Federal government has also formed the Federal EPA, which is headed by a Director 
General and has wide-ranging functions given in PEPA 1997. These include the preparation 
and coordination of national environmental policy for approval by the PEPC, administering 
and implementing the PEPA 1997 and preparation, revision or establishment of NEQS. 

The Provincial Environmental Protection Agencies are formed by the respective Provincial 
Governments. A Director General who exercises powers delegated to him by the Provincial 
Government heads each Provincial EPA. IEEs and EIAs are submitted to provincial EPAs for 
approval. 

The proposed project would be located in Sindh Province. Hence this lEE Report will be sent 
to the EPA Sindh for review and issue of No Objection Certificate (NOC). Coordination of the 
environmental monitoring activity continues as a provincial subject and is assigned to 
Provincial EPAs; in this case EPA Sindh has been duly authorized to enforce environmental 
compliance. 

3.3, Statutory Framework 

The constitution of Pakistan contains provision for environmental protection and resource 
conservation. The constitution mentions environmental pollution and the ecology as a subject 
in the concurrent legislative list, meaning that both the provincial and federal government may 
initiate and make legislation for the purpose. Article 9 of the Constitution defines the right to 
life as a "fundamental right" in these words "No person shall be deprived of life or liberty save 
in accordance with law". The Supreme Court of Pakistan in its judgment in the case Shehla 
Zia and others vs WAPDA (1994) declared that the right to a clean environment is part of the 
fundamental constitutional right to life. 
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Several laws exist for the protection of the environment. Some of these laws are Federal and 

the rest Provincial in character. The promulgation of the Environmental Protection Ordinance 
1983 was the first codifying legislation on the issue of environmental protection. This was 

indeed a consolidated enactment to plug the gaps and remove defects/deficiencies in the 
legislation. The promulgation of this ordinance was followed, in 1984, by the establishment of 
the Pakistan Environmental Protection Agency, the primary government institution dealing 

with environmental issues. Significant work on developing environmental policy was carried 

out in the late 1980s, which culminated in the drafting of the Pakistan National Conservation 

Strategy. Provincial environmental protection agencies were also established at about the 

same time. The National Environmental Quality Standards were established in 1993. 

Prior to the 18th Amendment to the Constitution of Pakistan in 2010, the legislative powers 
were distributed between the federal and provincial governments through two 'lists' attached 
to the Constitution as Schedules. The Federal list covered the subjects over which the federal 
government had exclusive legislative power, while the 'Concurrent List' contained subjects 

regarding which both the federal and provincial governments could enact laws. The subject of 

'environmental pollution and ecology' was included in the Concurrent List and hence allowed 	411 
both the national and provincial governments to enact laws on the subject. 

However, as a result of the 18th Amendment this subject is now in the exclusive domain of the 
provincial government. The main consequences of this change are as follows: i) The Ministry 

of Environment at the federal level has been abolished. Its functions related to the national 

environmental management haves been transferred to the provinces. The international 

obligations in the context of environment will be managed by various ministries and 
departments of the federal government, ii) The Pakistan Environmental Protection Act 1997 

(PEPA 1997) is technically no longer applicable to the provinces. The provinces are required 

to enact their own legislation for environmental protection. 

Stridh Environmental Protection Act, 20 °,4 

Legislative assembly of Sindh province of Pakistan passed the bill on 24th February 2014 to 

enact Sindh Environmental Protection Act 2014. The Act envisages protection, improvement, 

conservation and rehabilitation of environment of Sindh with the help of legal action against 

polluters and green awakening of communities. 

It equally lays emphasis for the preservation of the natural resources of Sindh and to adopt 

ways and means for restoring the balance in its eco-system by avoiding all types of 

environmental hazards. 

Environmental Protection Council (EPC): It has been formed consisting of Chief Minister 

as Chairman with Minister in charge of Environment Protection Department, Addl. Chief 
Secretary, Planning & Development Department, Government of Sindh and Secretaries of 
Environment, Finance, Public Health Engineering, Irrigation, Health, Agriculture, Local 

Government, Industries, Livestock & Fisheries Forest & Wildlife, Energy, Education 
Departments Government of Sindh and Divisional Commissioners of Sindh. Non-official 
members are also included (i.e. representatives of Chamber of Commerce & Industry and 

• 
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from medical or legal professions etc.) along with DG, EPA & two Members of Provincial 
Assembly also form part of EPC. 

The functions and powers of EPC include coordination & supervision of provisions of Act, 
approving provincial environmental & sustainable development policies & SEQS, provide 
guidance for protection & conservation, consider annual Sindh Environmental Report, deal 
with interprovincial and federal provincial issues, provide guidance for bio safety and assist 
Federal Government in implementation of various provisions of UN Convention on laws on 
Seas (UNCLOS). 

Sindh Environmental Protection Agency (SEPA): SEPA would be headed by Director 
General (DG) with the aim to exercise the powers and perform the functions assigned to it 
under the provisions of this Act and the rules and regulations made there under. The Agency 
shall have technical and legal staff and may form advisory committees. 

The Agency shall administer and implement the provisions of this Act and rules and 
regulations. It shall also prepare environmental policies, take measures for implementation of 
environmental policies, prepare Sindh Environment Report and prepare or revise Sindh 
Environmental Quality Standards. SEPA shall also establish systems and procedures for 
surveys, surveillance, monitoring, measurement, examination, investigation research, 
inspection and audit to prevent and control pollution and to estimate the costs of cleaning up 
pollution and rehabilitating the environment and sustainable development. SEPA would also 
take measures for protection of environment such as to promote research; issues licenses for 
dealing with hazardous substances, certify laboratories, identify need for or initiate legislation, 
specify safeguards etc. SEPA would also encourage public awareness and education 
regarding environmental issues. 

SEPA would have powers to enter or inspect under a search warrant issued by 
Environmental Protection Tribunal or a Court search at any time, any land or building etc. 
where there are reasonable grounds to believe that an offence under this Act has been or is 
being or likely to be committed. SEPA may also take samples, arrange for testing or 
confiscate any article in discharge of their duties. 

This act has also provided for Sindh Sustainable Fund derived from various sources such as 
voluntary contributions or fees generated etc. This fund is utilized for protection, conservation 
or improvement of environment. It is appendices in this report as Annex I. 

Salient Features 

Section-11: No person shall discharge or emit or allow the discharge or emission of any 
effluent waste, pollutant, noise or adverse environmental effects in an amount, concentration 
or level which is in excess to that specified in Sindh Environmental Quality Standards. 

Section-12 & 13: No person shall import hazardous waste into Sindh province and handle 
hazardous substances except under licenses etc. 

EMC Pakistan Pvt. Ltd. 
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Section 14: No person shall undertake any action which adversely affects environment or 
which lead to pollute or impairment of or damage to biodiversity, ecosystem, aesthetics or any 
damage to environment etc. 

Section 15: This section deals with regulation of motor vehicles banning emission of air or 
noise pollutants being emitted from them in excess of allowable standards. 

Section 17: This section states that no proponent of a project shall commence construction 
or operation unless he has filed with the Agency an initial environmental examination or 
environmental impact assessment and has obtained from Agency approval in respect thereof. 
SEPA shall review the IEE & EIA and accord approval subject to such terms and conditions 
as it may prescribe or require. The agency shall communicate within four (04) months its 
approval or otherwise from the date EIA is filed failing which the EIA shall deemed to have 
been approved. 

Section 21: Where agency is satisfied that the discharge or emission has occurred in 
violation of any provision of this act or rules etc. then it may, after giving an opportunity to 
person responsible, by order direct such person to take such measures within specified 

period. The agency under this section has been empowered to immediately stop, prevent or 
minimize emission, disposal etc. for remedying adverse environmental effects. 

Section 22: The person who fails to comply with section 11, 17, 18 and 21 shall be 
punishable with a fine which may extend to five million rupees, to the damage caused to 

environment and in the case of a continuing contravention or failure, with an additional fine 
which may extend to one hundred thousand rupees for every day during which such 
contravention or failure continues. And, where a person convicted under sub-sections 1&2 
had been previously convicted for any contravention of this Act, the Environmental Protection 

Tribunal (EPT) may, in addition to punishment, award imprisonment for a term that may 
extend up to three years, or order confiscation or closure of facility etc. 

Section 23: Where any violation of this Act has been committed by any of employee of any 

corporate body, then, that employee shall be considered to be guilty of environmental 

pollution. 

Section 25: This section allows for establishment of Environmental Protection Tribunals. 

Sindh EPA (Review of IEE/EIA) Regulatv,i-,,, 	14 

The Sindh Environmental Protection Agency (Review of EIA/IEE) Regulations 2014 define 

Schedules (I & II) of projects falling under the requirement of IEE or EIA. This IEE Study has, 
for environmental classification of the Project into Category A or B, taken account of the 
requirements of the Sindh Environmental Protection Agency (Review of EIA/IEE) Regulations 
2014 which define Schedules (I & II) as follows: 

Schedule!: A project falls in Schedule I if it is likely to have adverse environmental impacts, 
but of lesser degree or significance than those for category 'A' and all the mitigation 

measures to handle the impact is manageable. Such types of projects need IEE report 

including EMP. 
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Schedule 	Projects are categorized in Schedule II if they generate significant adverse 
environmental impacts that require a comprehensive management plan, or if the project is 
located within or passes through: a) Areas declared by the Government of Pakistan as 
environmentally sensitive (National Parks/Sanctuaries/Game Reserve), b) Areas of 
international significance (e.g. protected wetland as designated by the RAMSAR Convention), 
or c) Areas designated by the United Nations Educational, Scientific, and Cultural 
Organization (UNESCO) as cultural heritage sites. 

According to Sindh Environmental Protection Agency Regulation, 2014, a project falling in 
any category listed in Schedule I shall file an IEE with the Sindh Environmental Protection 
Agency (SEPA). Wind project are placed in Schedule !: B(7) thus requiring an 1EE. 

Filing: Regulation 9 requires submission of ten hardcopies and two electronic copies 
accompanied by an application form (schedule-V), copy of receipt of payment of review fee, 
NOC from relevant departments (where applicable) and environmental checklist (if project 
falls in schedule III). 

Preliminary scrutiny: Regulation 10 states that within 15 days of report submission the 
agency shall review the report and inform the proponent for submission of any additional 
information. 

Review: The agency shall review the IEE report within 60 days after issuing confirmation of 
completeness as per Regulation 9. It shall also conduct an experts committee meeting or 
solicit views from concerned advisory committee. 

Validity: Regulation 18 defines the validity period of approval of an IEE or EIA to be three 
years from date of construction and construction must start within three years of report 
approval. A three year extension at a time may be granted upon the agency's discretion with 
or without the submission of a fresh IEE or EIA. 

Monitoring: Sub-regulation 20 requires the submission of a report to agency on completion 
of construction of project and after issue of confirmation of compliance, the submission of 
annual report summarizing operational performance of the project with reference to conditions 
of approval and maintenance and mitigation measures adopted by the project. 

3.3..3, National Environmental Quality Standards (NEQS) 

One of the functions of the Pak EPA under the provision of PEPO of 1983 was to issue NEQS 
for municipal and liquid industrial effluent, industrial gaseous emissions and motor vehicle 
exhaust and noise. The Pak EPA issued a statutory regulatory order (S.R.0) in 1994. It 
required all units coming into production after 1st July 1994 to comply immediately with the 
new standards. Those already in production at the time of S.R.O were required to comply 
starting 1st July 1996. The Pak EPA was not able to implement the NEQS effectively for 
many reasons, including lack of implementation capacity and resistance from industry. 

With the PEPA, 1997 the Pak EPA revised the NEQS with full consultation of the private 
sector, industrialist, trade and business associations and NGOs. The municipal and liquid 
industrial effluent standards cover 32 parameters. The standards for industrial gaseous 



Date 
	

Number 

1993 
	

742(1)/1993 

1995 	 1023(1)11995 

2000 	 549(1)/2000 

2010 	, 1062(1)/2010 

2010 
	

1063(1)/2010 

2010 
	

1062(1)/2010 

Scope 

Liquid Industrial Effluent 
Industrial Gaseous Emission 
Vehicle Exhaust and Noise 

Industrial Gaseous Emission from Power Plants operating on coal 

and oil (aadded) 
Liquid Industrial Effluent (amended) 
Industrial Gaseous Emission (amended) 	 

Ambient Air 

Drinking Water Quality 

Noise 
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emissions specify limits for 16 parameters, and the standards for motor vehicles prescribe 
maximum permissible limits for smoke, carbon monoxide and noise. Revised standards cover 
discharges limits of effluents into inland water, sewage treatment plant and the sea. The 
NEQS are primarily concentration based. Unfortunately, the limits on industrial effluents are 
neither industry specific nor do they have any relationship with the quantum of production. 

The NEQS prohibit dilution, but this can be easily circumvented. 

Project Proponent is committed to comply with the applicable NEQS in letter and spirit. 

The chronological list of NEQS is shown in Table 3.1. 

Table 3.1: National Environmental Quality Standards 

• 

Table 3.2: Natibnat Environmental Quality Standard for Ambient Air 

Time-weighted 
average 

Concentration in Ambient Air Method of measurement 

Effective from 	Effective from 1s,  

18,  Jan 2009 1 Jan 2012 

Annual Average* L80pg/m3  80Am3  Ultraviolet Fluorescence Method 

24 hours" 120pgIrri3  120pgm3  

Annual Average* 40P9/m3  40119m3  Gas Phase Chemiluminescence 

24 hours" 40P9m3  40P9m3  
Annual Average` 40pgm3  40pgm3  Gas Phase Chemiluminescence 

24 hours" 801wrt3  80pgm3  
Non dispersive UV absorption 

method 
1 hour 180pgm3  130pgm3  

Annual Average* 400103  360pgm3  High volume Sampling, (Average 

24 hours" 550pgm3  500pgm3  flow rate not less than 
1.1m3/minute) 

20Cligm3  120pgm3  B Ray absorption method Annual AAvveer:ageei 

24 hours" 

l  

250pgrn3  150pgm3  

25pgm3  15pgm3  B Ray absorption method 

24 hours" 140pgm3  35 gm3  
1 hour 25pgm3  15pgm3  

Annual Average' '3Pgrir  
1pgm3  ASS Method after sampling using 

24 hours** 2Pgm3  1.5pgm3  EPM 2000 or equivalent Filter 

PaTer 

8hours" 1_ 5mg/m3  d, 5nN/m3  Non Dispersive Infra Red (NDIR) 

thours [ 10mg/m3  . 10mg/m3  method 	 

'Annual arithmetic mean of minimum 104 measurements in a year taken twice a week 24 hourly at uniform 

interval. 
'24 hourly 18 hourly values should be met 98% of the in a year. 2% of the time, it may exceed but not on two 

consecutive days. 

Pollutant 

Sulfur Dioxide 

(S02) 
Oxides of 
Nitrogen as (NO) 

Oxides of 
Nitrogen as (NO2) 

03 

Suspended 
Particulate Matter 
(SPM) 
Respirable 
Particulate Matter 
(PM10) 
Respirable 
Particulate Matter 
(PM2.5) 

Lead (Pb) 

Carbon Monoxide 
(CO) 

• 



I_ Effective from 

Limit it in dB(A) 

1sI 

4  

Leq* 

January, 2009 

1 Night Time 

50 

60 

 75 

45 

 Effective from 1II January, 2010 

Day Time 	Night Time 

55 	 45 
, 

65 	 55 

75 	 65 

50 	 45 

1)_q Time 

1 65 
1 70 

80 

,. 55  

Table 3.4: National Environmental Quality Standard for Noise 

S. No. 	1 Category of Area / Zone 

Residential area (A) 

I Commercial area (B) 
1 

Industrial area (C) 

Silence ZonefD) 
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Table 3.3: The Motor Vehicle Ordinance (1965) and Roles (1969) 

Parameter I Standards (maximumpermissible limit) 	4  Measurin2 method 
Noise 	850B(A) 	 Sound-meter at 7.5meter from the source 

Note: 1 	Day time hours: 6.00 a. m to 10.00 p. m 

2 	 4 Night time hours: 10.00p. m to 6.00p.  m 

Silence zone; Zone which are declared as such by competent authority. An area comprising not less than 

100 meters around hospitals, educational institutions and  courts. 

Mixed categories of areas may be declared as one of the four above-mentioned categories by the 
I competent authority. 

*dBIAL_et I Time weighted average of the level of sound in decibels on scale A which is relatable to human hearing. 

Table 3.5: National Environmental Quality Standard for Municipal 

! S. # 	 Parameter 

& Liquid Industrial Effluents 

	

Into Inland 1 	Into Sewage 
Waters 	I 	TeM reatm 

Into Sea unit 

1 1 Temperature or Temp. increase <3  <3 <3 ' 0C 
2 i pH value (H.1_  6-9 6-9 6-9 
3 .1, Biological Oxygen Demand (BODES at 20°C 80 	, 250 80  mg/I 
4 .',. Chemical Oxygen Demand (COD) 

+-- 
 150 	, 400 400 rng/1 , 

1 Total Suspended Solids (TSS) 200 	1 4  400 200 mg/I 
i Total Dissolved Solids (TDS)  3500 	' 3500 3500 mg/I 
1 
L Oil and Grease  4 10 10 	 1 10 mg/I 

Phenolic Compounds (as Phenol) 
I
I 0.1 0.3 0.3  
4_ Chloride (as Cl i 

1000 4_ _ 1 000 SC  my 
10 1 Fluoridefas F) 10 HO 10  mg/I 
11 I Cyanide (as CNItotal 1.0 1.0 1.0 , mg/I 

4An-ionic detergents (as MBAS) 12 20 	, 20 20 mg /1_ , 
i Sulphatig,S042-) 13 

, 600 	' 1000 SC  mg/I 
14 4  Sul hide (S,!:1_ 1.0 1.0 	 ,4  1.0  mg/I 
15 ArnmoniaiNft  40  40 	 , 40 mg/I , 
16 Pesticides 

-L 0.15 0.15 	 Ir  0.15 , mg/I 
17 Cadmium i 	0 .1  0.1 	 4 0.1 my 
18 Chromium_(trivalent and hexavalent) 1.0 1.0 1.0 mg/I „ 
19 Copper I 	1.0 	, 1.0 1.0  mg/I 
20 Lead H  0.5  0.5 0.5  mg/I 
21 Y Mercury .1 0.01 	4  0.01 0.01  my 

Selenium 22 I 	0.5 	I 0.5 0.5 ' mg/I 
23 Nickel 1 	1.0 	, 

-1.- 
1.0 1.0  my 

24 Silver I 	1.0 	, 1.0 1.0  
25 Total toxic metals I 

2.0 2.0  2.0 mg/I 
26 Zinc 5.0  5.0 	 , 5.0 mg/I 
27 Arsenic ' 	1.0 1.0 1.0  mg/I 
28 Barium 1 	1.5 1.5 1.5 mg/I 
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industrial Effluents 

Into Sewage 
Treatment  

kb Sea unit 

Table 3.5: National Environmental Quality Standard for Municipal & Liquid 

Into Inland 
Waters S.# 

29 

30 

31 

32 

4- 
I 	Iron 

1 Manganese 

Boron 

1 Chlorine 

Parameter 

8.0 

1.5 

6.0 

1.0 

8.0 8.0 mg/I 

mg/1 

mg/I 
mg/I 

1.5 1.5 

6.0 6.0 

, 	1.0 1.0 

3,3 4Antiquities Act 1975 

The Antiquities Act, 1975 ensures the protection of Pakistan's cultural resources. The Act 

defines "antiquities" as ancient products of human activity, historical sites or sites of 
anthropological or cultural interest, national monuments, etc. The Act is designed to protect 

these antiquities from destruction, theft, negligence, unlawful excavation, trade, and export. 
The law prohibits new construction in the proximity of a protected antiquity and empowers the 

GoP to prohibit excavation in any area that may contain articles of archaeological 

significance. Under the Act, the Project proponents are obligated to ensure that no activity is 

undertaken within 61 m (200 ft) of a protected antiquity, and to report to the GoP's 

Department of Archaeology any archaeological discovery made during the course of the 

project. 

The federal Department of Archaeology maintains a master register containing basic and vital 

information on the protected monuments and sites including full measurements of the 

protected area, description, location and Government Notification number with date of 
protection. The central directorate general of Archaeology has a separate list which is 

continuously updated as and when new sites are declared as protected. 

The Act is designed to protect the antiquities from destruction, theft, negligence, unlawful 

excavation, trade, and export. The law prohibits new construction in the proximity of a 
protected antiquity and empowers the GOP to prohibit excavation in any area that may 

contain articles of archaeological significance. The project site does not have any cultural 

sensitivity in the vicinity to require protection. The provisions of this law therefore do not apply 

on the project. 

No protected antiquity/cultural heritage site was identified in the vicinity of the proposed 

Project. 

Sindh Cultural Heritage (Preservation6 	4  9 4 

The Sindh Cultural Heritage (Preservation) Act, 1994 is the provincial law for the protection of 

cultural heritage. Its objectives are similar to those of the Antiquity Act, 1975. The Act 
empowers the Antiquities Department to protect the cultural and heritage sites from any 

development /improvement work. 

None of the sites protected under this law are found in the vicinity of project site. The project 

will therefore not influence the integrity of cultural heritage in the macro-environment. 

• 

• 

• 

• 

• 
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3,3.6 Forest Act 1927 

The Forest Act deals with the matters related with protection and conservation of natural 
vegetation/habitats. In that regard it empowers the concerned agency to declare protected 
and reserved forest areas and maintaining the same. In spite of the fact that it recognizes the 
right of people for access to the natural resources for their household use, it prohibits unlawful 
cutting of trees and other vegetation. The permission is required prior to undertaking any tree 
cutting from the area under the charge of Forest Department of Sindh .  

The Project site does not encompass any reserve/protected forest area. However, it is not 
just the protected forests that the Forest department needs to attend to; it is equally 
responsible to protect the forest cover, protected or unprotected, to abate rampant 
desertification. The process of desertification is linked to availability of firewood, which is now 
in greater demand than ever because of the exhaustion of all fuel resources in the country. 
This has led to not just felling, lopping and topping of trees, branches anywhere but to 
extracting the tree by the roots. 

7 2,9 Cutting of Trees (Prohibition) Act, 1975 and The Protectmr 
Trees and Bush wood Act, 1949 

The Cutting of Trees Act prohibits cutting or chopping of trees without prior permission of the 
Forest Department. Section 3 of this Act states "No person shall, without the prior written 
approval of the local formation commander or an officer authorized by him in this behalf, cut 
fell or damage or cause to cut, fell or damage any tree." 

Similarly, the Protection of Trees and Bush wood Act, 1949 prohibits cutting of trees and bush 
wood without permission of the Forest Department. The Act was enforced to prevent unlawful 
removal /clearing of trees and green areas for any reason without the consent of the Forest 
Department. 

3.3,8, Sindh Wildlife Protection (Second Amendment) Ordinance. 2001 

This ordinance provides for the preservation, protection, and conservation of wildlife by the 
formation and management of protected areas and prohibition of hunting of wildlife species 
declared protected under the ordinance. The ordinance also specifies three broad 
classifications of the protected areas: national parks, wildlife sanctuaries and game reserves. 
Activities such as hunting and breaking of land for mining are prohibited in national parks, as 
are removing vegetation or polluting water flowing through the park. Wildlife sanctuaries are 
areas that have been set aside as undisturbed breeding grounds and cultivation and grazing 
is prohibited in the demarcated areas. Nobody is allowed to reside in a wildlife sanctuary and 
entrance for the general public is by special dispensation. However, these restrictions may be 
relaxed for scientific purpose or betterment of the respective area on the discretion of the 
governing authority in exceptional circumstances. Game reserves are designated as areas 
where hunting or shooting is not allowed except under special permits. 

Wildlife sanctuaries are areas that have been set aside as undisturbed breeding grounds and 
cultivation and grazing is prohibited in the demarcated areas. Nobody is allowed to reside in a 
wildlife sanctuary and entrance for the general public is by special dispensation. However, 
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these restrictions may be relaxed for scientific purpose or betterment of the respective area 
on the discretion of the governing authority in exceptional circumstances. Game reserves are 
designated as areas where hunting or shooting is not allowed except under special permits. 

Two amendments to the Ordinance were issued in January and June 2001 respectively 

pertaining to oil and gas exploration activities within national parks and wildlife sanctuaries. 
The first amendment allowed the Government to authorize the laying of an underground 

pipeline through protected areas. The second amendment allowed exploration and production 
activities within national parks and wildlife sanctuaries. This amendment is not applicable to 

other development projects including power generation using wind energy for example. 

The Jhimpir ecosystem which includes the Project site does not fall in a protected area or 

wildlife sanctuary. 

Legalization of hunting on disappearing creatures in Pakistan and specifically the hunting of 

houbara bustard has been allowed as the preservation method for local wild animal habitat. 

However, because of the lukewarm attitude of the authorities that be, this method of 

conservation has failed in its mission. The wildlife department is hardly able to monitor the 

actual number of animal or bird killed as against the legally allowed numbers, and that makes 

it hard to control the trophy hunters. 

Big-game hunting is banned in Pakistan vide the above regulations, except in community-

controlled areas with an existing limitation on exact kinds and numbers of species as well as 
countries they can be exported in. There is decline in such species as cranes, geese, storks, 

pelicans, and houbara bustards, which are migratory birds. The illegal hunting has led to 

continuous loss, fragmentation and degradation of natural habitats that include forests, 

rangelands, and freshwater and marine ecosystem. 

Sindh Wildlife Department is responsible for protection of wildlife in the Province. The 
Department's concerns are limited to areas designated as game reserves, national parks and 

wildlife sanctuaries and to protecting species afforded protection under the law. So as long as 
the law is not being contravened they have no artificial interest in activities carried on outside 

game reserves, national parks and wildlife sanctuaries. The Department nevertheless has the 

powers to halt illegal activities outside the protected areas. 

The project lies in proximity to Kinjhar (Kain) Lake. The distance from this wildlife sanctuary is 
around 10 km. Protection of measures such as restriction of hunting/poaching of animals, 

cutting of wood for fuel, and careful transportation etc. will be adopted to ensure the 

protection of wildlife in the macro environment. 

3 3 IUCN Red List  
Some animal species are already extinct in Pakistan, and many are internationally 

threatened. The 1996 IUCN Red List of Threatened Animals classifies 37 species and 14 

sub-species of mammals that occur in Pakistan as internationally threatened or near- 

threatened. 

• 

• 

• 
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The Red List is based on field data that is more than 10 to 15 years old and needs to be re-

assessed. The country also provides critical habitat to 25 internationally threatened bird 
species and 10 internationally threatened reptiles. 

According to the National Avian Research Centre in Abu Dhabi, with houbara's birth rate of 5 
per cent a year and if number of houbara keeps decreasing at the same rate with more than 

6,000 being bagged by hunting parties and more than 4000 smuggled out of country, the 
worst scenario is that the houbara bustard would disappear as a species by 2015. 

There are a number of organizations that were formed to protest the illegal hunting and 
preserve the wildlife. This includes National Council for Conservation of Wildlife (NCCW), 
established in 1974 and supported by the UN, which breaks into three groups: Convention on 
International Trade in Endangered Species of Wild Fauna and Flora (CITES), Convention on 
Wetland of International Importance Especially as Waterfowl Habitat (RAMSAR) and 
Convention on the Conservation of Migratory Species of Wild Animals (CMS). 

3.3.10. Land Acquisition Act, 1894 

This Act is a colonial legacy which provides law for the acquisition of land needed for public 

purposes and for companies. The Act provides complete mechanism for determining the 

amount of compensation for land, trees, horticulture, to be made on account of such 

acquisitions. The law provides details of various peculiarities involved in acquisition of land 
such as preliminary investigation, objection to acquisition, declaration of intended acquisition, 

enquiry into measurements, value & claims, taking possession, reference to court and 

procedure thereon, apportionment of compensation, payment, temporary occupation of land, 

acquisition of land for companies, disputes resolutions, penalties and exemptions, etc. This 

Act has 55 sections addressing different areas. Section 4(2) of the Act mentions that it shall 

be lawful for any official authorized by the Collector to enter upon and survey, to dig or to do 
all other acts necessary to ascertain whether the land is suitable for such purpose. 

The project site is already acquired by the proponent; the project therefore involved no land 
acquisition. 

3 3 11 Pakistan Penal Code (1860) 

The Pakistan Penal Code (1860) authorizes fines, imprisonment or both for voluntary 

corruption or fouling of public springs or reservoirs so as to make them less fit for ordinary 
use. 

3,3,12 Civil Aviation Rules (1994) 

These rules apply to flight operations within Pakistan by aircrafts other than military aircrafts 

and, except where otherwise prescribed, to flight operations by aircrafts registered, acquired 
or operating under these rules, wherever they may be. The rules with relevant significance to 
the activities taking place in Jhimpir Wind Corridor are the following: 

• No person shall erect any temporary or permanent structure, nor position a vehicle or 

other mobile object on or in the vicinity of an aerodrome (airport), that will be within the 

clearance area, or will protrude through an obstacle limitation surface, at that aerodrome. 
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• No person shall operate a light in the vicinity of an aerodrome which because of its glare 

is liable to dazzle pilots of aircraft taking off from or landing at that aerodrome; or which 
can be mistaken for an aeronautical ground light. If such a light is operated it shall be 

extinguished or satisfactorily screened immediately upon notice being given to the person 
or persons operating the light, by the Director General or by the Manager or by a person 
authorized by him. 

• No person or persons shall operate a radio station or electrical equipment in the vicinity of 

an aerodrome or of a radio aid to navigation serving an airway or an air route in Pakistan 
which is liable to cause interference with radio communications between aircraft and an 
Air Traffic Services Unit, or which is liable to disturb the signal from a navigational radio 

aid. 

• A captive balloon or a kite shall not be flown at a height above 200ft within 6km of an 

aerodrome, and a free balloon shall not be flown at any place, except with the express 
permission of the Director General and in compliance with the conditions attached to 
such permission 

• An aircraft shall not be flown over congested areas of cities, towns, or settlements or over 
an open air assembly of persons, except by permission of the Director-General, unless it 
is at such height as will permit, in the event of an emergency, a landing to be made 
without undue hazard to persons on the ground, and except when it is taking off or 
landing, shall not be flown closer than 500ft to any person, vessel, vehicle or structure. 

The proposed Wind farm site is neither used by the domestic air traffic, nor does it fall under 
the flyway of the air traffic. It is therefore unlikely that wind farm construction and operation 
activities would contravene any of the aforementioned rules. The Proponent will nevertheless 

submit a promissory note to the Director General Civil Aviation informing the Authority of the 
construction and operation schedule and install aviation lighting at the top of wind turbine if 
required by regulations. 

3 3 	elf-Mon 	rIg 	(.1 Reporting by Incit::31! ,, 	S. 2014 

These rules classify the industrial units for monitoring and reporting their liquid effluent and 

gaseous emissions into three and two categories respectively. According to each category 
they define the priority parameters to be monitored and reported to SEPA according to a 
specific frequency based on working conditions. This monitoring and reporting is in addition to 
the monitoring conditions as required by the conditions of approval of IEE. The sampling for 

testing must be carried out according to Environmental Samples Rules, 2014 and be sent to 
SEPA certified environmental testing laboratories. 

Approv,31 and Lease Requirements 

• All development activities are now required by law to obtain an Approval/No Objection 
Certificate (NOC) from the provincial EPA or Federal EPA, as the case may be. 

• Power Production Units based on Renewable Energy sources are required to obtain a No 

Objection Certificate (NOC) from the Alternative Energy Development Board. However, in 

order to encourage generation through renewable resources, small projects for self-use 
will not require any permission from the government, and will also be able to sell surplus 
power to Distribution Companies under the Renewable Energy Policy - 2006. 

• 

• 

• 

• 

 

• 
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• The small renewable energy projects also do not require tariff determination from 
NEPRA. Alternative Energy Development Board has been allowed to handle Wind and 
solar projects, irrespective of size of the plant (even more than 50 MW), while the power 
purchaser will bear the wind risk just as well. 

• Approvals/leases are required from Local Government, Highway Department, and 
Irrigation Departments for installation of transmission lines and their crossing of 

highways, roads, canals and public property. Approvals will also be needed from Civil 

Aviation Authority as well as Telecommunication Authority in case the project is sited 
near or under the aircraft flyway zone. Each of these departments has its own set of 
requirements for grant of approval. 

The following departments will be consulted and their consent obtained, if necessary before 
commencement of work at the Project site: 

• Sindh Wildlife and Forest Department. 

• National Highway Authority. 

• Water and Power Development Authority (WAPDA). 

• Pakistan Telecommunication Company Limited (PTCL). 

• Civil Aviation Authority 

• Telecommunication Authority. 

Environmental and Social Guidelines 

Environmental Protection Agency's Environmental lid Soci I 
Guidelines 

The Federal EPA has prepared a set of guidelines for conducting environmental and social 
assessments. The guidelines derive from much of the existing work done by international 
donor agencies and NGOs. The package of regulations, of which the environmental and 

social guidelines form a part, includes the PEPA 1997 and the NEQS. These guidelines are 
listed below followed by comments on their relevance to proposed project: 

• Policy and Procedures for Filing, Review and Approval of Environmental 
Assessments, Pakistan Environmental Protection Agency, September 1997: These 
guidelines define the policy context and the administrative procedures that govern the 

environmental assessment process from the project pre-feasibility stage to the approval 

of the environmental report. The section on administrative procedures has been 
superseded by the IEE-EIA Regulations, 2000. 

The overall flow of obtaining the approval of IEE and EIA is shown in figure 3.1 and 3.2. 

• Guidelines for the Preparation and Review of Environmental Reports, Pakistan 
Environmental Protection Agency, 1997:The guidelines on the preparation and review 
of environmental reports target project proponents and specify: 

■ The nature of the information to be included in environmental reports 

■ The minimum qualifications of the EIA conductors appointed 
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■ The need to incorporate suitable mitigation measures at every stage of project 

implementation 

■ The need to specify monitoring procedures. 

• The terms of reference for the reports are to be prepared by the project proponents 

themselves. The report must contain baseline data on the Study Area, detailed 

assessment thereof, and mitigation measures. 

• Sectoral guidelines for Environmental Reports — Wind Power Projects: These Wind 

Power sectoral guidelines are part of a package of regulations and guidelines. They 
should be read in the context of the overall EIA Guideline Package. This "Package" has 
been prepared by the Federal EPA in collaboration with other key stakeholders, including 

Provincial EPA's and Planning and Development Division from both the Federal 

Government and the provinces, other Agencies, NGO's representatives of Chambers of 
Commerce and Industry, and academics and consultants. The Package consists of 

comprehensive procedures and guidelines for environmental assessment in Pakistan. It 

is emphasized that the various guidelines should be read as a package; reliance on the 

sectoral guidelines alone will be inadequate. 

• Guidelines for Environmental Impact Assessment of Wind Farms allow for adoption of 

methods mentioned in the Pakistan Environmental Assessment Procedures 1997. 

• Guidelines for Public Consultation, Pakistan Environmental Protection Agency, 

May, 1997: These guidelines support the two guidelines mentioned above. They deal 

with possible approaches to public consultation and techniques for designing an effective 

program of consultation that reaches out to all major stakeholders and ensures the 

incorporation of their concerns in any impact assessment study. 

• Guidelines for Sensitive and Critical Areas: The guidelines identify officially notified 

protected areas in Pakistan, including critical ecosystems, archaeological sites, etc., and 
present checklists for environmental assessment procedures to be carried out inside or 

near such sites. Environmentally sensitive areas include, among others, archaeological 

sites, biosphere reserves and natural parks, and wildlife sanctuaries and preserves. 

E rly 	 Health, and Safety 	It( mles 

The Environmental, Health, and Safety (EHS) Guidelines are technical reference documents 

with general and industry specific examples of Good International Industry Practice (GIIP). 
For Wind Energy the EHS Guidelines for wind energy include information relevant to 

environmental, health, and safety aspects of onshore and offshore wind energy facilities. 

Construction activities for wind energy projects typically include land clearing for site 

preparation and access routes; excavation, blasting, and filling; transportation of supply 

materials and fuels; construction of foundations involving excavations and placement of 

concrete; operating cranes for unloading and installation of equipment; and commissioning of 

new equipment. Decommissioning activities may include removal of project infrastructure and 

site rehabilitation. 

Environmental issues associated with the construction and decommissioning activities may 

include, among others, noise and vibration, soil erosion, and threats to biodiversity, including 

• 

• 
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habitat alteration and impacts to wildlife. Due to the typically remote location of wind energy 

conversion facilities, the transport of equipment and materials during construction and 
decommissioning may present logistical challenges. 

Environmental issues specific to the operation of wind energy projects and facilities include 
the following: 

• Visual impacts 

• Noise 

• Species mortality or injury and disturbance 

• Light and illumination issues 

• Habitat alteration 

• Water quality 

• Electric Power Transmission and Distribution 

The EHS Guidelines for Electric Power Transmission and Distribution include information 
relevant to power transmission between a generation facility and a substation located within 
an electricity grid, in addition to power distribution from a substation to consumers located in 
residential, commercial, and industrial areas. 

Examples of the impacts addressed in the General EHS Guidelines include: 

• Construction site waste generation; 

• Soil erosion and sediment control from materials sourcing areas and site preparation 
activities; 

• Fugitive dust and other emissions (e.g. from vehicle traffic, land clearing activities, and 
materials stockpiles); 

• Noise from heavy equipment and truck traffic; 

• Potential for hazardous materials and oil spills associated with heavy equipment 
operation and fuelling activities. 

Environmental issues during the construction phase of power transmission and distribution 
projects specific to this industry sector include the following: 

• Terrestrial habitat alteration. 

• Aquatic habitat alteration. 

• Electric and magnetic fields. 

• Hazardous materials. 
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Chapter 4 DESCRIPTION OF EN RONMENT 

4.1 	eneral 
This section describes the environmental conditions of the project area. Information for this 

section was collected from a variety of sources, including published literature, reports of other 
studies conducted in the area by the EMC Pakistan Pvt. Ltd. and archives of the experts, 

consultations with institutions, Nongovemment Organizations (NGO's) and field surveys 

conducted for this study by the team of EMC Pakistan Pvt. Ltd. 

Description of the environment of the project requires baseline data on the existing resources 

of its microenvironment and macro environment, the following in particular: 

a. Physical Resources. 

b. Ecological Resources. 

c. Social, Economic Development and Cultural Resources. 

In order to carry out environmental assessment study, it is first necessary to demarcate the 
existing environmental feature in and around the proposed project, on the existing 

environment and section describes the environmental setting of the project area. 

Baseline data reported here pertain to the physical, biological and socio-economic aspects of 

the macro-environment as well as the microenvironment of proposed project site. The project 

is located in Jhimpir- Thatta, Sindh. Information available from electronic/printed literature 

relevant to baseline of the area, surroundings and Karachi was collected at the outset and 

reviewed subsequently. This was followed by surveys conducted by experts to investigate 

and describe the existing status and scenario. 

Physical Baseline of the Macro-E 	orient 

The physical environment of Project has been described here in terms of climate and 

meteorology, ambient air quality, surface water resources, groundwater resources and 

quality, geology and seismicity. 

4 	)cat on of the Project 

Thatta wind farm project (100MW) is located at Jhimpir in Sindh Province of Pakistan, about 

110km northeast away from Karachi and 80km northeast away from Port Qasim, with 

geographical coordinates of 68°0'4"-68°3`55" E and 25°5'23"-25°8'4" N. The project area 

stretches in nearly northwest-southeast direction, with a length of about 6.7km and a width of 

1.6km. The elevation of the project area is 40m-60m. The project area can be reached 

through M9 Highway from Karachi to Nooriabad. The location map is proposed Project is 

presented in Figure 4.1. 

Reconnaissance Survey has been conducted to obtain the primary data pertains to the 

physical environment of the site and microenvironment. The pictorial details are presented in 

Figure 4.2. 

• 

• 

• 
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4.3. Macroenvironment of the Project 

The macroenvironment of the proposed project is at large scale comprises of Thatta on the 
whole. Thatta district is spread over 17, 355 sq. km  and located between 23° 43' to 25° 26' N 
and 67° 05' to 68° 45' in Sindh, Pakistan. Thatta district comprises 38.9 % wet areas with 
Indus River and Keenjhar Lake as the major fresh water resources. Crop irrigated area is 
around 19.6% and Crop Marginal and irrigated Saline is 3.7% in Thatta district. Forestry 
includes natural trees and Mangroves consisting of 5.4% in the district and bare areas with 

sparse natural vegetation comprise 5.9% land. In Thatta district range lands include Natural 
shrubs and Herbs around 6.1%. 

The district is administratively subdived into 7 tehsils (talukas or sub-district): Ghora Bari, Jati, 
Mirpur Bathoro, Mirpur Sakro, Shah bunder, Sujawal, Thatta, Kharo Chan, and Keti Bunder. 
These tehsils include 55 Union Councils, 7,200 villages and over 190,000 households with an 
average size of 6.5 persons per household. Thatta wind farm project would be sited in tehsils 
Thatta of the district. 

In its physical aspects the Thatta District has very varied features which range from coastal 
swamps to fresh water marshes and lakes and from river islands to coastal deltas. However, 
this wide variation has diminished as a result of the lack of water in the Indus River. The 
current terrain of the district consists of the Makli Hills close by the Thatta Town. These hills 
are 32 kilometers in length and are well known on account of the ancient tombs which are 
located here. The nort western part of the district consists of hilly tracts known as Kohistan. 
The hills are bare and mostly composed of limestone while the valleys are covered with grass 

or brushwood. Southwards, the area degenerates into sandy wastes, uncultivated and almost 
devoid of vegetation. 

There are short ranges of low stones, hills and intersected by nais or torrent beds which carry 
the drainage of the Kohistan to the Indus. To the west, wind has blown sand over large tracts 

of land. In the south eastern quarter of the delta, there is a wide expanse of salt waste, 
embracing a large part of the Shah Bander and Jatti Talukas. Between Sir and Khori Creeks 
lie the great Sirganda salt deposits which consist of many square kilometers of solid salt. 

There are many lakes in the district. The most famous are Kalri and Haleji.I The Kalri Lake is 

a reservoir for feeding canals in the Thatta sub-division. During winter it is an ideal spot for 

fishing and duck-shooting. There have been many ecological changes in the district, which 
Uhave changed the nature of the delta. The lack of water below Kotri has damaged the 

ecology of the delta. The old branch of Indus, which used to run past it into the Gharo Creek, 
has silted up. The district also comprises fierce torrents most important of them is Nai-Barun 
which rises in the Keerthur Range. The other important Nais in the district are Gagar and 
Ran path an i. 

The climate of the district is moderate. The mean maximum and minimum temperature 
recorded during this month is about 40C and 2 t respectively. The winter season starts from 
November when the dry and cold northeast winds replace the moist sea breeze, As a result 
there is an immediate fall in temperature. January is the coldest month. The annual average 
rainfall of the district is about 200 mm. 
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As regards the physiographic features, district Thatta can be characterized as the piedmont 
colluvial fans. The district is covered with un-differentiated piedmont and sub-piedmont 
deposits consisting of loosely packed boulders, cobbles, pebbles and coarse to fine stand. In 
regimen of fluvial erosion, the colluvial fringe has developed by merging of alluvial fans of 
individual streams depositing the erosional load of coarse sediments at the foot of each 
hillside. The deposits combined with material brought by sheet wash from hillsides has 
remained mostly unconsolidated, and under the process of weathering it has developed into 
good fertile soil where water is available. In dry or semi-arid conditions this shelving deposit of 
unconsolidated material has created badland topography of deeply scarred earth, unsuitable 

both for cultivation and habitation. Covered by sparse thorny s -ver, serve as 
grazing grounds for livestock that is limited to goat and sheep. 
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4.3 	Geography of Macroenvironment 

The Jhimpir Wind corridor lies in the mid-southwestern part of Sindh province. It is in fact 

bounded by the drainage basin of Baran nai including Darawat Dam site on the north, the 
Baran nai on the east, the Super Highway on the immediate south and the drainage area of 

Harolo nai on the west. The Harolo nai drains into Keenjhar Lake beyond the Jhimpir-Meting 
coal field along the Pakistan Railway Line in the south. 

The land here is a barren, flat to mildly hilly tract, consisting of outlying spurs of the Kirthar 
Range. Cultivation is carried out wherever alluvial soil exists and near or along the numerous 

depressions where rain water carried by hill streams (nallas) can be stored. Cattle grazing, 

stone quarrying, gravel and sand collection and transportation, besides wood cutting are the 
main occupation. 

4.3.1.1. Urban Clusters in Macroenvironment of Jhimpir Wind Corridor 

It will be observed from the above list that the populated areas are located farther than 10 km 

from Jhangri. Thano Ahmad Khan and Thano Bula Khan are the main towns on the north of 
Super Highway M-9. Jhimpir (Population 40,000), Meting (Population 2,000), Nooriabad 

(Population 4,000) and Jherruck (Population 5,000), the main towns in the Jhimpir Wind 
Corridor are located on the south of Super Highway. 

Jhimpir is an old town of historical significance, rich in minerals and natural resources. The 

main source of income is fishing in Keenjhar Lake and hunting/catching wintering birds for at 

least 4 months of the year. Other sources of income are wage labour in coal mines, stone 
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quarries, other menial labour and working at the Jhimpir railway station. Those who have 

received some education are in jobs at school, offices and industries in Nooriabad. 

Nooriabad is 30 km from Jhimpir and is home to the Nooriabad Industrial Area on 5,342 acre 
area with 522 plots out of 1150 or 30 percent in occupancy. Textile units, light engineering, 
food processing, and chemicals manufacturing are the major types of industries in the area. 

4.3.2 Geology 

The prevailing geologic conditions in the region are the results of extensive inundation, 

depositions, coastal movements, and erosions over a long period of time in the geological 

ages. The geology of the region is closely related to the formation process of Himalayan 
ranges resulting in intense deformation with complex folding, high angle strike-slip faults and 

crust thickening expressed in a series of thrust faults. The important tectonic changes which 
have had so much influence in the region are feebly visible particularly in the Indus Plain, and 
it is only by considering the geology on a broader regional scale, as well as in site specific 

detail, that the effects can be appreciated. 

Most parts of Sindh are covered either by recent alluvium or wind-borne sand. The principal 

features of geological significance are to be found in the hilly portions of the province, towards 

the west of the Indus. Outlying extensions of this hilly tract occur east of the Indus as well, 
near Sukkur, Hyderabad and Jerruck. The isolated hills of Nagarparkar on the northern 

border of the Rann of Kutch belong to quite a different system both geographically and 

geologically. 

The hilly region of western Sindh consists almost entirely of rocks belonging to the tertiary 

system of geological nomenclature. It is only along the Laki Range and in its neighborhood 

that there are some exposures of rocks belonging to the next older system, the Cretaceous. 
With the exception of some volcanic beds associated with these Cretaceous strata, all the 

rock formations of western Sindh are of sedimentary origin. All of the more important hill 

masses consist of limestone. A great majority of these limestone deposits belong to 

theNummultic period and are largely built up of the accumulated shells of foraminifera, 

principally those belonging to the genus Nummulites. 

Pediments and fluvial terraces at various levels in the landscape indicate that uplift is 
intermittent, because these surfaces only form during periods of vertical stability. In general 

the landscape of Kirthar Range is dominated by erosion while the stony plains are dominated 

by deposition. 

The mountains of the Kirthar region have been cut by deep gorges, the Darawat Gorge being 
one of them. The gorges have passed onto a piedmont that is characterized by the following 

units: bedrock-cut pediments that are now dissected by alluvial fans which terminate in a 

plain, and finally a floodplain. 

The piedmont plain is subdivided into plains cut in bedrock (pediments) and plains formed of 

alluvium (alluvial plains). The area contains bedrock-cut pediments that have been dissected 
by alluvial fans which terminate in a plain and in the floodplain of the Barannai. The dissected 

plain geomorphological land unit is bounded by bedrock outcrops. The main difference 

• 
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between this land unit and the 'Plain' land unit is the degree of fluvial incision into this surface. 
Streams like Layari and HaroloNai are deeply entrenched. The 'Dissected plain' surface is 
higher in the landscape than the 'Plain' surfaces, and the streams have therefore incised it 
more deeply in an attempt to maintain regular stream long profiles. 

While the Sonda area is generally covered by scattered rock outcrops and hills, a large part of 
the area is covered by few to tens of feet thick alluviam. The soil comprises mainly of silt, 
sand, and gravel size particles deposited from the erosion of shales and limestone of the 
Lakhra formation. The soil is brown yellow to dark brown color and is quite fertile in areas 
where limited agriculture is carried out using rain and river water. 

GEOLOGICAL. MAP OF SINDH, PAKISTAN 

Vy.4`4:gi4V+VNYVV,.., . 

4.3.2.1. Basic geological conditions of the project area 

Topography and geomorphology 

The wind farm is about 6.7km long and 1.6km wide. It is a low and gentle hilly land with flat 
and open terrain and less fluctuation, higher in the south and lower in the north, forming an 
inclined platform, with general elevation of 40m-60m. Gullies with drought-enduring shrub are 
developed in the area. 
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Stratum and rock type 

According to area survey and engineering investigation data of nearby existing wind farms, 

the project area area is mainly composed of the Quaternary Holocene alluvial and proluvial 

deposits and the underlying Jurassic limestone. From top to bottom it is divided into two main 

layers: 

Layer 1: Quaternary Holocene alluvial and proluvial rubbles, which is dry, composed of 

rubbles of 0.5cm-1.5cm in size with less medium - coarse sand and clay, limestone is the 

dominant rock type. The layer is unevenly distributed, generally 0.1m-0.5m thick on the 

platform surface and 0.2m-1.5m along gentle slope and at the bottom of gullies, of moderate 

- dense structure. 

Layer (2): Jurassic limestone, which is hard, grey white in color and widely exposed in the 

project area. The occurrence of the layer is nearly horizontal, and the thickness of highly 
weathered rock mass is 3m-5m according to estimation. Karst development can be seen in 

the layer, mainly appearing as small dissolved pores and karst caves of 0.5cm-7cm in 

diameter, which are mostly filled. 

Hydrogeology 

Investigation shows that the groundwater depth is comparatively great, exceeding 10m 
according to estimation. The corrosive effect of groundwater on structures can be omitted. 

Thickness of frozen soil 

According to local meteorological data, there is no seasonal frozen soil in the project area. 

4 3 Soil 

The soil in the plains of Sindh is plastic clay that has been deposited by the Indus. Combined 

with water it develops into a rich mould and without water it degenerates into a desert. Nearly 

the entire Indus valley has soil which is extremely friable and easily disintegrated by the flow 

of water. Resultantly, the water always contains a large amount of suspended silt. 

4.3.3.1. Soil condition of Project Area 

On the basis of geological investigation data and the engineering geological properties of 

foundation (rock) soil mass in the project area, the physical & mechanical parameters of the 

foundation (rock) soil mass are proposed as follows: 

Rock / soil 

Layer ® 

Layer0 

Weathering Thickness') Gravity density 
level 	(m) 	■ (natural) (kN/m3) 

Loose 	<1.5 	22.5 	' 

wella:elYred 	3-5 	25.5 

Deformation 
modulus 
(lea)  

10.15 

200-- 400 

•, soil mass 

Characteristic.  
value of 
bearing 
capacity 

(kPa) 
200 

500-800 

Cohesion 
(kPa) 

0.0 

100-300 

Friction 
angie (°) 

1 	28 

35 

• 

• 

• 
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Moderately 
>10 

weathered 
26.5 	400-1000 400-600 45 	1200 

4.3.3.2. Classification of foundation and environment 

According to the characteristics of the geological conditions of the project area, and in light of 

the Code for Investigation of Geotechnical Engineering (GB 50021-2001), the complexity of 
the project area and the foundation, and the environment form are classified as follows: 

(1) According to the scale and the characteristics of the project and considering the 
consequence of project damage or abnormal operating caused by geotechnical engineering 

problems, the importance level of the project is defined as Grade II, i.e. the general project 
with severe consequence. 

(2) The seismic fortification intensity of the project area is Grade VII the topography and 

geomorphology is comparatively complex, and the groundwater has minor effect on the 

project, so the project area is classified as a moderately complicated area (Grade II) and the 
foundation is defined as a simple one (Grade III). 

(3) The project area belongs to arid region, the foundation soil water content w<20%, so the 
area environment class is defined as Type Ill. 

4.3.3.3. Corrosivity of foundation (rock) soil mass and water 

(1) Corrosivity of foundation (rock) soil mass 

According to pertinent data, the foundation (rock) soil mass is slightly - moderately corrosive 

to concrete, steel bars in reinforced concrete and steel structure, anti-corrosion measures 
should be taken accordingly. 

(2) Corrosivity of water 

Wind turbines are mostly arranged on the top of mountain ridges and peaks, where the buried 
depth of groundwater is greater than 10m in general, so the influence of groundwater on 
building foundation can be omitted. 

4.3.3.4. Evaluation on engineering geological characteristics of foundation (rock) soil 
mass 

Layer 0 is dry, composed of rubbles of 0.5cm-1.5cm in size with less medium - coarse 

sand and clay, limestone is the dominant rock type. The layer is mainly of moderate - dense 

structure, the bearing capacity characteristic value of which is 200 kPa - 350 kPa. With fair 
mechanical property, it can be used as natural foundation. 

Layer20 is stable in distribution, mainly composed of highly - moderately weathered 

limestone, developed with small dissolved pores and karst cave, the bearing capacity 

characteristic value of which is 500 kPa-1200 kPa. With better mechanical property, it is 

proposed to be used as the foundation supporting layer or the underlying layer of wind 
turbines and ancillary buildings. 
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4.3.3.5. Unfavorable geological process and geological hazard 

Area survey shows that despite the surface corrosion of the limestone and the development 

of solution cracks and pores (the pore is 0.5cm-7cm in diameter with poor connectivity), there 
is no unfavorable geological phenomenon such as large karst caves in the project area. 
Nevertheless, the condition of foundation soil for each wind turbine and the step-up 

substation shall be investigated in the next stage. 

The terrain of the project area is comparatively flat and gentle, with undeveloped surface 

drainage, dense vegetation, great groundwater depth, and nondevelopment of landslide and 

debris flow. There are no adverse geophysical phenomena such as goaf, ground fissure and 

large karst caves. 

According to investigation, intermittent flood would occur in rainy season in the project area, 

which is caused by short-time rainstorm in local area. The flood would spread along small 

gullies in hilly land with gentle slopes, lasting for short time. Design of Thatta wind farm 

should take into account the effect of the flood in high flow year. 

4.3.3.6. Resistivity of foundation soil 

Foundation (rock) soil mass mainly comprises rubble and highly weathered limestone, the 

resistivity of foundation soil is proposed as 10000•m-20000•m. 

4,3 a 	 ,enals 

According to investigation of the natural construction materials in the project area and the 

neighboring area, two quarries are found about 12km in the south of the project area which 

can supply concrete aggregates for the project with satisfied quality and storage. The quarries 

are connected with the project area by asphalt road, the traffic condition is convenient. 

4.:: 
Seismic Zones are a vestige of the Uniform Building Code (UBC). The Zone number 

correlates to a level of acceleration expressed as a % of gravity. The maps are intended to 

represent the likely levels of earthquake ground shaking and, therefore, the potential for 

structural damage. 

The ground accelerations associated with the Zones are probability based and correlate to 

prescribed levels of ground accelerations with Zone 4 being the highest and 0 being 

negligible. 

According to the seismic zoning map of Pakistan, Sindh falls into medium to low seismicity 

risk zone of 2A/2B, with about 0.08g to 0.16g value. GSP has publishes seismic data which 

when in combined and mapped with the data provided by Pakistan Meteorological 

Department (PMD) become a useful tool to identify the potentially hazardous earthquake 

zone. 

• 
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 faults are located within the province of Sindh: 

A. Jhimpir Fault 

B. Karachi-Jati Fault 

C. Surjani Fault 

D. Pab Fault 

E. Hab Fault 

F. Allah Bund-Rann of Kutch Fault 

4.3.5.1. Jhimpir Fault 

N-W Trending. A number of epicenters are located on the fault. The fault has produced an 
earthquake of M=5.6 on Ritcher Scale. This fault is developed near the area. 

4.3.5.2. Sudan Fault 

These N-S trending dip-slip or bedding-plane faults are active along the Kirthar Range Front. 

This fault cuts across the Quaternary deposits on the north of Karachi and west of 
MirpurSakro. The southern end of this fault is intersected by the northwest trending Surjani 

Fault on the west of Jhimpir. The interaction of these two faults is characterized by at least 
four tele-seismic events of shallow focal depth and magnitude 3.6. The maximum magnitude 
of the earthquake associated with the Surjani Fault is of the order of M 6.1. 

A number of epicenters are located on this N-W trending fault. The fault has produced an 
earthquake of M = 5.6 on Richter scale. 

4.3.5.3. Pab Fault 

This NNW-SSE trending is 135 km in length and is located in the eastern part of the Pab 
Range and has dislocated vertically the Quatemary alluvial fans. The maximum magnitude of 
the earthquake associated with This fault is of the order M = 7.0 on Richter scale. 

4.3.5.4. Hab Fault 

The Hab valley is traversed by this fault. 

4.3.5.5. Rann of Kutch Fault 

This E-W trending fault has produced earthquake of the order of M - 7.6 on Richter scale. In 

1819 and 1956, this fault was responsible for severe earthquakes in Gujarat, Tharparker and 
Indus delta. This fault system also known as Allah Bund Fault passes in the proximity of the 

Steel Mills and Karachi Nuclear Power plant. It is 225 km in length and is responsible for the 
production of earthquake of considerably high magnitude of up to 7.6 M on Richter scale and 
of IX to X intensity on the Modified Mercalli, MM scale on June 16, 1819. 

Additionally a complex series of faults generally oriented easterly and slightly concave to the 

north have been identified through aerial photographs. They are roughly parallel to the 
inferred zone of rupture for the 1819 earthquake event. 
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The Table 4.1 shows the earthquake occurrences over the last forty years. The Table does 

not include the numerous events of magnitude less than 4.0 on Richter scale. Earthquakes of 
recent occurrence were recorded on July 16, 2005, followed by one on August 6, another on 

August 13, yet another on October 9 and then again on October 11, 2005. They were all of 
magnitude between 4 and 5.1 on Richter scale. The epicenter of these earthquakes was 

away from those listed in table. The epicenter of the most recent tremor of January 2, 2009 

was 100 kilometers in the coastal regions of Lower Sindh. It had a shallow depth of 10 

kilometers and magnitude of 2.2 M on Richter scale. 

Year Coordinates Depth 
Magnitude 

Richter Scale 
Intensity 

MM 
Location 

1962 24070'N66000E 0 4.50 Karachi 

Karachi 1965 25003N67076'E 40 4.50 

1966 250 0N68000' E - 5.0 VI-VII Jhimpir 

Karachi 1968 24°61N66°42' E 19 4.10 - 

V Karachi 1970 25028N66065' E  33 4.90 
V ,._ Jhimpir 1971 25°00N68°00' E - 4.50 
V Karachi 1972 25°35N66°71' E 33 4.50 
VI Jhimpir 1973 25000N68000' E - 5.00 
V  Karachi 1973 25°48N66°33' E  57 4.90 

Gadani 1975 25050N66080' E - 4.50 V 

V Karachi 1975 25°22N66°59' E 33 4.90 
I Karachi 1976 24°96N70°38' E 14 4.70 V 

1984 25°86N66°41' E 4  33 4.70 VI Karachi 

1985 24°90N67°39' E ' 33 5.00 VI . , Karachi 

1986 25034N66060' E 33 4.50 V Karachi 

IV 	--, 
1  
1  Karachi 1992 25025N67076' E 33 3.60 

Karachi 1996 25°06N66°76' E 33 
V Karachi 1998 25069N66046' E 33 4.40 

1998 24°85N66°35' E 33 4.50 V Karachi 

2009 24031N67018' E 10 2.2 I Thatta 

VI

V  

II [ Kash I Pak-Iran 
Border 2013 76 7.9 

2013 14.8 7.7 VIII  Awaran 

According to a map created by the Pakistan Meteorological Department, the country is 

divided into 4 zones based on expected ground acceleration. The areas surrounding Quetta, 	• 

those along the Makran coast and parts of the NWFP, and also along the Afghan border fall 

in Zone 4. The rest of the NWFP lies in Zone 3, with the exception of southern parts of this 

province, which lie in Zone 2. The remaining parts of the Pakistani coastline also lie in Zone 

3. The remaining parts of the country lie in Zone 2. 

• 

• 
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In view of the not too distant location of the Project site to Allah Bund Fault line, it is 

suggested that this ecosystem that includes the proposed project land should be placed in 

Zone 2A. Such Seismic Zoning would correspond to Magnitude between V and VII on 

Modified Mercallis Scale and hence ground Force in terms of Assumed Approximate 

Acceleration equivalent of 0.08-0.16g should be adopted for siting the Wind Farm for 
constructions and positioning of towers and WTGs, for operational basis earthquakes (OBE) 

pertaining to damage due to moderate level earthquakes (MM-V to VII). Therefore, the 
regional tectonic stability of the area is comparatively low. 

The basic seismic intensity of the wind farm area is classified as VII degrees. The area 
overburden is comparatively thin, mainly composed of highly - moderately weathered 

limestone, with better mechanical property. The construction area is classified as Grade I, 
belonging to the area that is favorable to seismic design of structures. The area is suitable for 
construction of the wind farm. 

According to the Code for Seismic Design of Buildings (GB50011-2001), there is no seismic 
liquefaction in the area foundation. 

4,16. Seismic effect on the project area and foundation 

The basic seismic intensity of the wind farm area is classified as VII degrees. The area 

overburden is comparatively thin, mainly composed of highly - moderately weathered 
limestone, with better mechanical property. The construction area is classified as Grade I, 

belonging to the area that is favorable to seismic design of structures. The area is suitable for 
construction of the wind farm. 

According to the Code for Seismic Design of Buildings (GB50011-2001), there is no seismic 
liquefaction in the area foundation. 

2  Map data source(s): PMD, GSP, Pakistan Engineering Council — Prepared by Al hasan Systems Private Limited 
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4.3:7 	Plimate 

Pakistan's latitudinal and longitudinal extents and its northern rim of lofty mountains, are 
thetwo factors, which have a great bearing not only on the temperature and rainfall patterns, 
but also on the general circulation of the atmosphere on the southern Asia.Climate of 

Pakistan according to Koppen's classificationl8 falls under the following five types: 

Tropical Semi-arid with Dry Winter: This climate type prevails in Karachi, Hyderabad, 

andsouthem Khairpur Division. The mean annual temperature is above 18°C. 

Tropical Arid: This is characterized by average annual temperature of about 18°C with dry 

winters. This includes southern Kalat and whole of the Indus Plain. 

Cold Semi-arid With Dry Summer: This climate type covers central Kashmir, Peshawar, D.I. 

Khan, Quetta and northern half of Kalat Division. 

Snow Forest Climate: This climate type is characterized by average temperature of coldest 

month below 0 OC. Mean temperature of the warmest month is between 10 and 22°C. It 

includes northern mountainous areas and parts of Kashmir. 

Extreme Cold: This climate type is characterized by average temperature of the warmest 

months between 10 and 0°C. It comprises eastern and northern parts of Kashmir, Chitral, 

Gilgit and Laddakh. Based upon the above classification, most parts of the proposed project 

area are included in the Tropical Arid climate zone, while some southern parts of Sindh are 

located in the Tropical Semi-arid with Dry Winter climate zone. 

The project area lies in the Tropical Arid climate zone becuase the mostly area experiences 

dry winters and with annual average temperature around 18°C. The climate of most parts of 

the Jhimpir is arid characterized by four distinct seasons in a year, that is, winter from Mid-

November to February, spring during March and April summer from May to Mid-September 

and autumn from Mid-September to Mid-November. 

Meteoro, 

There exist several meteorological stations in Sindh; data recorded at some of these stations 

is provided in the following sections. 

4.3.8.1. Temperature3  

Atmospheric temperature is generally moderate through the year in Thatta due to the 

presence of sea. The mean yealry maximum 40°C and minimum around 8°C. The Tables 

below indicate that the mean monthly maximum temperature in Thatta ranged between 25°C 

and 40°C, while the mean monthly minimum temperature ranged between 8°C and 27.6°C. 

The Termperatures start falling from October each year to January and dry and hot weather 

prevails from April to September. 

3  IEE 50 GuI Ahmed Wind Farm Thatta 
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Table 4.3: Meteorological Parameters for Jhimpir Area 

Months 
Temperature °C I-• 

Maximum 	Minimum 
-1
, 	

Rainfall mm 

January 	 I 25.78 	18.73 	, 0.96 	 50.38 
3.60 	I 48.81 

March 	 34.02 	16.80 	1  2.30 	I 48.36 
+ 

Aril 	38.40 	 ! 48.67 __ ril  	21.80 	4  2.49 
May 
	
39.85  	25.47 	I 0.69 	 4 53.10 

June 	 :, 38.02 	27.46 	i 10.76 	i 60.70 
July 	 , 35.11 	 27.04 	1-  70.49 	' 69.61 
August 	 1 33.61 	 26.06 	_I 89.88 	 72.55 
September 	 , 	 I_ 34.36 	24.87 	34.43 
October 	 II 3.72 	

68.78 

	

I 35.80 	21.70 58.15 
November 	 : 31_87 	I_ 15.86 	AI 1.67 	 53.88 
December 	 , 

	

1 26.68 	4_ 10.10 	i 1.11 
Annual 	33.48 	19 76 	, 221.64 

	52.46 
,L  

. 	 ; 57.56 

Due to high temperatures in summer, the plant species with low vigor and shallow root 
system die away. Maximum temperature is high in these regions, especially in the dry season 
when there is little cloud or moisture in the atmosphere to absorb solar radiation. Under 
conditions of high temperatures life and work become difficult. Not only is lack of moisture in 
the form of rain, the chief factor causing and conditions, but low air humidity in itself has an 
adverse effect upon plants and animals, because the rate of evaporation is very high at these 
temperatures. Loss of moisture from the ground and from vegetation is an indicator of rate of 
fievapo-transpirtionn which is very high in semi- arid and arid regions of Kohistan, Thatta. The 
incidence of high temperature causes heat damage. Maximum temperatures are high in 
Kohistan especially in dry season when there is little cloud or moisture to absorb solar 
radiation. Accordingly the rate of evapo-transpir allot] is very high. 

4.3.8.2. Rainfall 

The southwest monsoon brings in humid air from the sea, but the precipitation is generally 
very low with nearly 80% of the 100 to 200 mm rain falling from June to September. Rainfall, 
when it does come, it is often torrential causing problems of drainage and erosion of the light 
and sparsely vegetated land of Jhimpir. 

The winters are short and mild from late November to early February with the prevailing wind 
coming from the North East with very little rainfall. The most important characteristics of the 
prevailing meteorological conditions are the generally high dust conditions as a result of the 
aridity of the surrounding area; dust storms occur especially before the onset of monsoon. 
The higher winds during the southwest monsoon tend to carry air-borne dust inland during the 
summer months, while in winter they tend to be light to moderate in intensity and carry air 
borne particulate matter seaward. 

Monsoon in the arid area of Kohistan is characterized by low and high variable rainfall both in 
time and space. The rainfall has a specific trend and pattern that is below medium rainfall, 
which may come once in three years, whereas drought once in 8- 10 years. Annual rainfall 
increases from less than 100 mm in the north to 350 mm in the southeast. Nearly 14 per cent 
of the desert receives 350 mm rainfall, 25 per cent gets 250 mm, and 4.5 per cent receives 
less than 150 mm, and remaining 52.5 percent receives 150- 25 mm rainfall. Almost all the 
rain is received during monsoon from mid-June to mid-September, but July and August are 

Relative Humidity % 

February 28.59 	11.60 
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the months of heavy rainfall. During remaining period of the year there are drought-like 
conditions for continuous period of six to nine months. Although, rainfall is in heavy showers 
yet there is generally little runoff. The rainwater is usually absorbed in the sandy grounds, 

however the village folks have constructed channels to divert the surface run-off into land 

area enclosed by dykes for storage in tanks or bandats, and also into fields for irrigation. 
Removal of vegetation, by overgrazing, or drying up due to continuous drought conditions 

greatly reduces the effects of rain, because the water runs off the surface of the ground. 
Within a few minutes, the dry Nai (rain fed channel) such as Layari and Harolo become 
roaring torrents removing any sign of topsoil and eroding deep gullies into the ravaged 
landscape. The two nais are dry except after rain. During some years the persistent wind with 
high velocity the monsoon winds do not reach the region and no rain occurs during such 
periods. The desertified area is subject to heavy soil erosion. During recent years the annual 
rainfall has ranged between a the minimum 4.6mm in 2002 and 800mm in 2006 with an 
annual average of 300mm. The rainy season is spread over the June-September period, with 
maximum rainfall occurring in September, and average rate of evapotranpiration 218.2mm. 

4.3.8.3. Wind Speed and Direction 

The wind direction in the area is generally west-northwesterly during the summer monsoon 

and east-northeasterly during the short winter monsoon season. The wind speed at ground 
level varies between 0 and 2 m/s during the calm months to 4 and 8m/s during the pre-

monsoon season. 

Pakistan Meteorological Department has conducted a detailed Wind Power Potential Survey 
of Coastal Areas of Pakistan The list of stations located along Sindh is given below. Badin, 

Baghan, Chuhar Jamali, DHA Karachi, Gharo, Golarchi, HawksBay, Hyderabad, Jamshoro, 
Jati, Karachi, Kati Bandar, Matli, MirPurSakro, Nooriabad, Sajawal, Shah Bandar, Talhar, 
Thano Bula Khan, Thatta, as shown in the Map-1: 

• 

• 

• 

4  An Investigatin on Wind Power potential of Sind, Metrological Department Sindh 
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• Jamshoro 

KabBandar 

Nooriabad 

Thatta 

Gharo 

-•- Hyderabad 

Jan Feb 	Mar May Jun Jul 	i 	Aug Sep Oct No. Dec 

5.0 5.6 63 83 101 12.1 139 	125 98 59 58 65 
49 57 6.2 84 9.3 93 102 88 7 51 44 50 

4.9 4.8 5.0 7.3 9.3 10.6 	, 10.4 97 8.1 42 44 49 

5.2 4.7 5.4 72 85 9.1  9.8 9.6 7.3 4.1 42 

4.6 4.9 5.2 74 94 9.3 9.1 	j  8.8 7.8 4.4 38 45  

4 4 4.4 4.3 6 89 10.0 9.9 8.5 7.8 39 39 48 
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Monthly average estimated wind speed at 50m heights at six most windy stations. The graph 
clearly depicts that the most windy months are April to September in these areas of Sindh 
region. We can see that Jamshoro is the region of most powerful wind and hence considered 
very good site to generate electric power potential. Moreover KatiBandar, Nooriabad, Thatta, 
Gharo, Hyderabad, Sajawal, Jati, Golarchi, Baghan, Talhar, MirPurSakro, Chuhar Jamali are 
suitable sites for power generation. 

Months 
Source Pakistan Meteorological 

The range of variation in wind velocity at 50 m is between a low of 3.7 m in November and a 
high of 8.3 m in July, while at 30 m it ranges between 3.2 m/sec in November and 7.8 m in 
July. Thus there are minor differences in velocity between the 30 m and 50 m levels. High 
velocity winds of 6 to 8 m/sec are, according to the data recorded in the Table dominant from 
May to August, which are the monsoon months. Monthly average wind velocity decreases 
from 5.62 m/s at 50 m to 5.12 m/s at 30 m and 4.66 m/s at 20 m level. 

The annual diurnal wind speed variations at 50m heights at six most windy stations. We have 
already mentioned that Jamshoro, Kati Bandar, Nooriabad, Thatta, Gharo, Hyderabad is the 
region of sustainable wind. At Jamshoro the wind varies from minimum 6.9 m/s to maximum 
9.9 m/s, at Kati Bandar it varies from minimum 6.8 m/s to maximum 7.7 m/s, at Nooriabad it 
varies from minimum 6.7 m/s to maximum 7.9 m/s, at Thatta it varies from minimum 5.8 m/s 
to maximum 7.6 m/s, at Gharo it varies from minimum 5.7 m/s to maximum 7.9 m/s, and at 
Hyderabad it varies from minimum 5.8 m/s to maximum 7.1 m/s, We can see that Jamshoro 
is the region of most powerful wind in the region hence considered very good site to generate 
electric power potential. 
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Studies shows the wind velocity recorded at ground level was recorded in the project surrounding 

Wind Speed mis 	Direction (Degree) 	Air Temperature °C 	Humidity % 

Average 2.8 	 104.5 	 25.3 	 20.9 

Max 8.0 	 359.0 	 32.9 	 37.6 

Min 0.0 	 0.2 	 15.9 	 10.1 

According to the data recorded at Project site, the wind speed at ground level varied between 

-1.0 m/s to -8.0 m/s. Occasional gusts were noted at certain points of time when the 

direction changed, possibly due to whirling. The maximum wind direction turns to 35g and 

each change in direction was followed by increase in speed or else a slowdown. 

St-arms  

The movement of cyclones and storms in the Arabian Sea. The movement is generally in the 

west-north-westerly direction. The one that moved into the coastal area on May 12, 1999 

changed direction and hit the coastal area of Badin while the coastal area southeast of 

Karachi was in the periphery and only rain showers of moderate intensity were recorded. This 

coast is otherwise classified outside the zone of cyclone activity for the Arabian Sea. 

Thunderstorm frequency is also low and is reported to occur at an average rate of 10 

thunderstorms/year. The pattern seems heading towards a change during the last two years. 

Coastal area of Pakistan has experienced an increase in the frequency of storms in the 

southern part of Pakistan especially along Baluchistan coast. In the month of June 2007 two 

tropical cyclonic storms namely Gonu and Yemyin hit the Baluchistan coast. Under their 

influence, rain /thunder showers associated with gusty winds and thunderstorms occurred at 

isolated places of Makran Coast, while the sea conditions were very rough along the coast of 
Sindh. The high heat content of the Arabian Sea that is adjacent to the heat zone of Pakistan 

had disturbed the heat balance and water balance of the region. This induced the windstorm 

in late May, followed by the Tropical Cyclone Gonu in the first week of June, then by Tropical 

6  An Investigatin on Wind Power potential of Sind, Metrological Department Sindh 
IEE of 50MW Gul Ahmed Wind Warm at Jhimpir 
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4 
8.I Sept 2001 	Cy_clonic Storm /East Central Arabian Sea 	 ' 62 — 88 

1  

9. t May 2002 	Tropical Cyclone Nest Central Arabian Sea 	 I 62 — 88 
10. May 2004 	VenkSevere Cyclonic Storm /Southeast Arabian Sea 	I > 118 

No. 	Year 	 Type/ Location of Cyclone 
4-- (lcm/h) 

1-  

	

1 Oct 1996 	11.  Tropical Storm  /Southeast Arabian Sea
, 
 62 — 88 

I June 1998 	j Cyclonic Storm /Southeast Arabian Sea 	 1 62 — 88 

	

Oct 1998 	1 Cyclonic Storm /East Central Arabian Sea 	 62 — 88 

	

May  1999 	I Very Severe C_yclonic Storm /East Central Arabian Sea 	I 4 > 118 

	

 
Mat2001 	Very Severe Cyclonic Storm /East Central Arabian Sea 	I > 118 

	

i Nov 1993 	i Tropical Cyclone/ Northeast Arabian Sea 62 — 88 

	

June 1996 	j Cyclonic Storm East Central Arabian Sea 	 I 62 — 88 

Wind Speed Range 
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Cyclone 03A from the south of Mumbai, and thereafter by Tropical Cyclone 04B nicknamed 
Yemyin. The June 6, 2010 cyclone 03A, nicknamed Phet had landed on the coast of Oman 
and had lost its intensity. Moving in clockwise direction it poured heavy rains on Gwadar and 
Pasni. The rain bearing winds moved along the coastline towards Karachi. It touched Karachi 
only tangentially and brought 100 mm rainfall in Karachi and 50 mm rainfall in Hyderabad two 
days before it landed south of Thatta District. 

4.3 	The Cyclones 

The frequency of cyclonic disturbances has increased during last decade. The Table 4.5 
shows the incidence of cyclones during the last two decades: 

Table 4.6: Cyclones & Storms during Last 20 Years 

11. Oct 2004 	j Severe Cyclonic Storm /Northeast Arabian Sea 	i 89 —117 
Tropical Cyclone /East Central Adjoining Northeast 

I 62 — 88 12. Sept 2006 
Arabian Sea  

13. _ 02 June 2007 Tropical Cyclone /East Central Arabian Sea 	 II 62 — 88 

14.  

15.  

16 

07 June 2007 

21 June 2007 

N June 2010 

Very Severe Cyclonic Storm /Northwesterly of East Central 	
> 118 

Arabian Sea  
Tropical Cyclone (Deep Depression) /Northeast Arabian I > 50 
Sea 
Tropical Cyclone /Northeast Arabian Sea 	 i > 50 

17 L  06 June . Tropical Cyclone /Northeast Arabian Sea 	 > 50 

The incidence of cyclones was considered as associated with the sun spot cycle. The tropical 
cyclone frequency was also related to El-Nino Scale Cycle (ENSO) of 2-5 years. Pakistan 
coast line was considered outside the normal pattern of the cyclone since in several ways it 
remains protected and has remained unaffected. Manmade interventions and tectonic 
activities in the region has been found to induce as much stress as to include the coastline in 
the zone of cyclonic activity. 

For reasons stated above, it seems that the Hypothesis on Climate Change more 
appropriately explains the position. The Theory holds that high evaporation rate induced by 
high temperatures on the hinterland of the Arabian Sea have led to hyper-salinity of the sea 
water. The high temperature on vast territory in the Arabian Sea hinterland has (i) turned 
large territory of Pakistan into an extensive heat zone, and (ii) raised the temperature of the 
North Arabian Sea by 1oC to 1.5oC, and (iii) evaporated correspondingly larger volumes of 
seawater. The heat zone formation over land serves as the main heat engine for the 
monsoon. The significant rise in temperature of the Arabian Sea raises the surface salinity 
and induces salinity steep gradient on the sea; the impact of the two factors can trigger 
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cyclones in the Arabian Sea, while the correspondingly large volume of water vapour is cause 
for heavy monsoon rains all over the Indo-Pakistan region. 

The cyclones are a coastal activity and their impact remains confined to the coastal belt. They 
are not likely to have major impact on the site at a distance of 80 km inland. However, 
cyclones do disturb the atmospheric air current system and hence the Project personnel will 
be mandated to follow the contingency plan. 

ycirolog 

In the Sind province 24 percent of the area is irrigated by canals (95 per cent), wells (4 

percent) and tube wells and other means. In proposed project area surrounding, the water 
sources include dug wells, tube wells and lake. The soil sustains moisture for longer period to 
support the dry-land agriculture. When these sources of water dry up, the herders of 
surrounding hamlets have to walk 10 to 12 kilometers to watering points, and they were found 
saying dw ing the consultation meetings that they have to fetch wader from very fat areas. 

4.3.11.1. Surface Water 

The major fresh water source in district Thatta is Keenjhar Lake which is at a distance of 10 
km from the project site. The sweet water lake kinjhar, also known as Kalri Lake, is located in 

the dry and stony desert at a distance of about 20 km north and north-west of Thatta. It is 24 
km long and 6 km wide and has an area of 14000 ha. The lake is fed by the Kalri Bagar 
feeder canal from the north-west as well as by small seasonal streams entering it from the 

north and the west. The feeder is also the conduit for the industrial wastes of Kotri town. The 

only outlet is the Jam branch canal in the south-east end of the lake. Keenjhar is a wild life 
sanctuary and a Ramsar site. Jhimpir town, on the northern banks of the lake is the main 
town on Keenjhar besides twelve large and twenty small villages scattered around it. About 
50,000 people are said to bedependent on the lake and in 2005-06 about 800 boats of 

different size are said to beoperating in it (declining from 2200 in 1988-89 and 1710 in 1998-

99). There are four fish landing centres at Chilya, Sonahri, Jhimpir and Khumbo. 

S 

4.3.11.2. Ground Water Resources 

The Indus Basin was formed by alluvial deposits carried by the Indus and its tributaries. it is 

underlain by an unconfined aquifer covering about 15 million acres (60,700 km2) in surface 	• 

area. In Sindh, about 28% of the area is underlain by fresh groundwater. This is mostly used 
as supplemental irrigation water and pumped through tube-wells. Some groundwater is 
saline. Water from the saline tube-wells is generally put into drains and, where this is not 

possible, it is discharged into large canals for use in irrigation, after diluting with the fresh 
canal water. Before the introduction of widespread irrigation, the groundwater table in the 
Indus Basin varied from about 12 m in depth in Sindh and Bhawalpur areas to about 30 m in 
RechnaDoab (the area between Ravi and Chenab Rivers). After the introduction of weir-

controlled irrigation, the groundwater table started rising due to poor irrigation management, 
lack of drainage facilities and the resulting additional recharge from the canals, distributaries, 

minors, water courses and irrigation fields. At some locations, the water table rose to the 

ground surface or very close to the surface causing water-logging and soil salinity, reducing 

productivity. 
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4,4. Microenvironment of the Project 

Microenvironment comprises of Jhimpir wind corridor, Cattle grazing, stone quarrying, gravel 
and sand collection and transportation, and livestock are the main occupation. 

Microenvironment land is barren hilly tract, consisting of outlying spurs of the Kirthar Range 
cultivation is carried out wherever alluvial soil exists and near or along the numerous 
depressions where rain water carried by hill streams (nallas) can be stored. 

Topographic undulation in some parts of district is substantially large with the relative height 

varying between 65 meters and 105 meters with the differential being 20 to 25 meters. 
Similarly, in some parts, the differentia is not large; the terrain undulates between 70 and 

100m above sea level. There is a small hillock on the north east of the site which is 150m 
above sea level. 

Jhimpir wind corridor has a 50,000 megawatt potential with average wind speeds over 7 
meters per second. There are already 12 projects in the corridor and some of them are8  

• Jhimpir Wind Energy Project (FFCEL) 49.5MW 

• Fauji Foundation Wind Energy I Limited and Foundation Wind Energy II (Private) Limited 

50MW 

• Three Gorges First Wind Farm Pakistan (Pvt) Ltd 50 MW 

• Sapphire Wind Power Company's (SWPCL) 52.8MW 

• Tapal Wind Farm 30MW 

• Metro Power Company Limited 50MW 

• Zorlu Enerji Pakistan Wind Power Project 

• Master Wind project 50MW 

• Sachal Wind Power Plant 

Wind farms in Jhimrpir corridor area 

8  Wind Power in Pakistan, Wikipedia 

• 

• 
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4.4.1. Physical Features of the Project Site 

The physical features of the project area consist of hills and outcrops. The project area is 
surrounded on all sides by unconsolidated gravel. Its physical features portray the distinctive 
features of desertifled arid land. Vegetation is xerophytic and is characterized by dried up 
thorny scrubs and poor grasses all over the region. The area is studded with rocky spurs and 
small mounds on barren lands with scant bushes and grasses in low lying areas. 

4.4.2. Land Use 

Project area is agriculturally unproductive (rock) land and some poor grazing 
gravely land. Perennial grazing areas consist of moisture shortage, sandy soils with 
low to high salinity. This land area in the form of semi-arid/arid sand desert is also 
present in the upper half of the wind corridor in small patches. The outgrowth in 
these areas mainly consists of short grasses, shrubs and scrubs along with a few 
drought resistant trees. 

4.4.3. Topography 

The general topography of the area is that of valleys and hill ranges with nala cuttings. The 
sohar Nadi which is a natural torrential stream flooded in the rainy season and brings the hill 
torrents of Kirthar Ranges to Kinjhar Lake. This stream is a topographic constraint for the 
installation of WTGs because it traverses perpendicularly from the project site and steep 
down from its northeast side to 15-20 feet at its bed level. The Stream did not have the flow of 
water at the time of survey (December 2015). 



Initial Environmental Examination (EE ) Study 
Norinco Thatta Wind Farm Pro'ect 

ar..10.11MMIIIMINO101•11 

' 	)pog 

Argot 	Are.. 

• 

AsteepSopetowards i.  
Sohar Nadi  

Drain) 

  

1.110•WW.......... 

11'7% 

i 	! 

EMC Pakistan Pvt Ltd. 
t 

 

Page 113 of 189 

 



	

NO 	CO 	Pktio 

j tom') 	01011 	(!illint3) 

	

24hrs 	8hrs 	24 hrs 

	

113 	32 	139 

40 	5 	 150 

EMC Pakistan Pvt Ltd. 

Page 114 of 189 

Initial Environmental Examination (IEE) Study 
Norinco Thatta Wind Farm Pro 

4 4,4. Ambient Air Quality & Noise 

The analysis of the air quality and noise at the project has been conducted through an EPA 
certified Laboratory "Quality Testing Services (QTS). The results of ambient air quality of 
project area show normal concentrations of parameters and comply the NEQS. 

Since the area is a barren land and away from the major roads, therefore there will be no 
major pollutant sources. The project sites are located very far from the Nooriabad industrial 
area at distance of around 25km. No kind of any air pollution activity in the surrounding of 

project area and roads are very far, no vehicular traffic, which causes air pollution. Since the 
no primary source of air pollution at the site which may deteriorate the air quality on site. 

There is no continuous source of noise emission in the proposed Norinco Thatta wind farm 
site. Occasionally there is some intermittent noise level due to natural wind blowing and noise 

level fluctuates between 50dB to 60dB in the project site which deviates slightly the NEQS 
limits for residential areas. 

Table 4.7: Monitoring Data Sheet (Time Weighted Average Value) 

1 
SO2 	I 

4141111 	Ft 
1402 

(119110 
Average  Time 

1 
Near the Start point of Project site (along 

the access road) 

; NEQS Limits 

1 24 hrs 	i 24hrs 

36.0 

80 

22.7 

120 

1 

Table 4.8: Average Results of Air & Noise Monitoring in the Microenvironment of the Project 

Nooriabad 1 (Near 

Al-Mustafa CNG 

Station) 

Nooriabad 2 (Near 
At Sohar Nadi 

Palari Hotel) 

At the start point 

i of Project area 	At Haji Suleman 

from the access 	&phi Village 

road 

  

Results I Max 

1  Min 

Avg. 

NEQS 

Source Quality Testft Services Team 

61 67 51 59 56 

56 +48 48 55 49 

59 53 50 57 53 

65 55 55 55 55 

4.4,5, Water Quality near the Project Site 

During the field survey bore water sample was collected from the dug well situated at a 

distance of around 2km from the project site. There is only one dug well for the fresh water 

source in the area and the well was drilled at a depth of 125ft since few years back. Sample is 

brought back to QTS Laboratory followed by sampling protocols and submitted into the 
laboratory for the test analysis. 



Table 4.9: Analysis test results of Bore Water 
Parameters 

pH Value 
Total Dissolved Solids 

Chloride 
4 	 Nitrate 

Nitrite 
Fluoride 

Residual Chlorine 
8 	Chemical Oxygen Demand 

NSDWQ = National Standard for Drinking Water  Qualify 

	Unit 

fi mgIL 

NSDWQ 
6.5 — 8.5 

<1000 
<250 
<50 
<3 

<1.5 
0.5 
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The analytical test results of bore water are mentioned in the table 4.8. No organic matter 
contamination found in the sample because the chemical oxygen demand in the sample is 
below the limit detection. The parameters such as TDS, CF, and F-  values are 2080 mgIL, 
1100 mg/L & 1.85 mg/L respectively. The parameters which indicate the contamination of 
waste water such NO3-  & NO2-  are found satisfactory indicates no intrusion of wastewater or 
contamination of groundwater. 

• 

• 

Concentration 
7.55  
2080  
1100  
1.9 	 

0.006  
1.85  
0.03 

Method 
USEPA 150.1 

Hach 8160 
Hach 8206 
Hach 8039 
Hach 8153 

USEPA 340.1 
Hach 8167 
Hach 8000 

• 

• 4.4.5.1. Seasonal drain 

There is a seasonal drain in the cross section of the project area which almost remains dry in 
the whole year except in rainy month. The drain carries the runoff from upside hills and 
eventually meets to Keenjhar Lake. The villagers diverted a small part of the drain to their 
livestock drinking pond. The EMC team has collected the sample of drain water from the 
upside areas of the nearby village. 



S. No 

1 7.81 

745 
328 
1.4 

0.010 

0.02 

0.08 
<5 

2 	Total Dissolved Solids 
3 	 Chloride 
4 	 Nitrate 

Nitrite 5 

Unit 	NSDWQ 

6.5 — 8.5 

<1000 
<250 
<50 
<3 

Parameters 

pH Value 

Method 
USEPA 
150.1 

Hach 8160 
Hach 8206 
Hach 8039 
Hach 8153 

USEPA 
340.1 

Hach 8167 
Hach 8000 

6 	 Fluoride 

Residual Chlorine 
Chemical Oxygen Demand 	mg/I_ !, 

NSDWQ = National Standard for Drinking Water Quality 

m9/1- <1.5 

0.5 

e
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The analytical test results of dug well water are mentioned in the table 4.9. No organic matter 
contamination found in the sample because the chemical oxygen demand in the sample is 
below the limit detection. All parameters are in compliance of NSDWQ. The seasonal drain is 
basically rain water which is stored in rainy season by digging artificial well. Livestock of 
nearby villages are used to drink water from the seasonal drain. 

Table 4.10: Analysis test results of Dug Well Water 

4.5. Ecological Baseline 

This report covers the field studies undertaken by EMC in respect of the ecology of Project 
area for which detailed survey was conducted in December 2015. This report also takes into 
account the data collected during previous surveys conducted by EMC specialists for other 
projects. The land which is present around the proposed project is sparsely inhabited, has 
plain sandy, rocky areas and wastelands along its sides. Most of the land is barren with very 
little vegetation comprising mostly of bushes. 

4.5.1 Ecology of Project Area 

4.5.1.1. Ecological Habitats in the Project Area 

As a result of extensive cultivation and expanding centers as well as rural settlements, most 
of the natural habitats have now been rendered altered. The main habitats of the project area 
include ridges, rocky areas, plain/sandy areas, agricultural areas and wastelands. Ridges and 
ravines are either flat places or soil filled cracks in the rocks. 
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• Rocky areas having stony plains provide habitat for Desert Hare, Baluchistan Gerbil and 
House Bunting. 

• Plain 1 Sandy areas provide for sparse vegetation cover. This is the favorable habitat of 

Grey Mongoose, Desert Cat, Common Buzzard Ring Dove, Little Brown Dove, Garden 

Lizard, Fat-Tailed Gecko. 
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4.5.1.2. Terrestrial Flora in the Microenvironment 

Grasses 

The following grass species have been reported at the site but most of them were found to 
have succumbed to aridity compounded by overgrazing: Arisdita adscensionis, A. Mutabilis, 
Cenchrus ciliaris, Cenchrus biflorus, Cenchrus, Cenchrus pennisetformis, Cynodon dacdylan, 
Cymbopogon jawarancusa, Digitaria sp, Eleucine flagellifera, Lasiarus sindicus, Saccharum 
spontaneum, Sporobolus marginantus. 



Initial Environmental Examination (IEE) Study 
Norinco Thatta Windarrt22"__ 	 

Forbs 

Aerva tomentosa, Cassia holoserica, Convolvulus glomeratus, Crotolaria bifolia, Fagonia 
cratica, Holotropium ophioglossum, Indigofera oblongifloia, Rynccosia minima. 

Bush 

Predominant bush species found in the area include Devi, Chali, Damral and Darathi (local 
names). No special medicinal value is associated with these bush species by the locals. 

Crops 

Agricultural activities are constrained by rainfall which has been erratic as well as scant in the 
microenvironment. Major crops grown on the few fields outside the villages include Indian 
corn. No crop production was possible during the current season because there was cloud 

burst which flooded the land area and the soil being largely sandy and gravely could not 

retain the moisture. 

Trees 

During the survey, there were no trees found in the Project area except in Sohar Nadi. The 
few tree species located in the microenvironment include Acacia nilotica (babul) (spotted 
during survey, low frequency), Acacia senegal (khor) (spotted during survey, low frequency), 
Calotropis procera (spotted, low frequency), Salvadora oleoides (khabar) (dominant) and 
Prosopsis senegal (kandi) (dominant but with low frequency), Acacia arabica (kikar) 
(dominant but with low frequency), Capparis aphylla (reported but not spotted),Commiphora 
wrighti (spotted during survey, low frequency), Commiphora stocksiana (spotted during 
survey, low frequency), Prosopis cenraria (spotted during survey, low frequency), Tamarix 
gallica (lai) (dominant), tamarix aphylla(low frequency), Euphorbia cauducifolia, Lasiurus 
sindicus ; willo or bahan (populus euphratica), Rhazya stricta (spotted during survey, low 
frequency), karil (capparis aphylla), and sins (acacia lebbek) (not found during survey), 
Prosopis cineraria, Eleusine flagelliforia, Salsola foetidia; Baleria acanthoides(spotted during 
survey, low frequency), Lasiurus sindicus, Aristida sp. Ziziphus nummularia (spotted, low 
frequency), Gorda gharaf (spotted during survey, low frequency), Grewiavillosa, Leptodenia 
pyrotecneca, Lyssium depressum (spotted during survey, getting scarce), Pterophyllum oliveri 
(spotted during survey, low frequency), Tecoma undulate (spotted during survey, (spotted 

during survey, low frequency). 

4.5.1.3. Terrestrial Flora in the Microenvironment 

Survey on Fauna was conducted by EMC team to collect the data for the Fauna of the project 

area. The guidelines for sensitive and critical areas were followed to identify sensitive and 

critical areas in the project area. Most wildlife species were found to be present or reported 

quite far away from the project area in relation to the officially notified protected areas which 

may comprises ecosystems that includes wildlife reserves and forests, archaeological sites, 
monuments, buildings, antiquities or cultural heritage sites. 
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Reptiles 

Reptiles are also getting rare because of aridity which has in general reduced the biodiversity 
of the area. The monitor lizard population in the microenvironment of project site is low, while 
that of spiny-tailed lizard is abundant. Indian Monitor lizard (Varanus bengalensis) Wadhi 
Go/Gioh (reported but not spotted), and Monitor lizard (Varanus griseus) were neither 
reported nor spotted. The spiny-tailed lizard (Uromastix hardwickii) Sandho/Sandha was not 
spotted perhaps because they and the other reptiles were hibernating; their abundance is 
nevertheless low as suggested by the locals. All sand mounds in the area were found to have 
their burrows. Other reptiles reported here include: Yellow-headed Agama (Stellio Agama 
nupta fusca) Batth Kirro/Zard Sar Pahari Girgit (spotted during the survey), Indian Garden 
Lizard (Catotes versicolor) Wann Kirro/Rang badal Girgit, Long-tailed Desert Lacerta 
(Eremias guttulata watsonana) Wadhi Puch Kirri/Taweel dum Sandhi (reported but not 
spotted), Sindh Sand Gecko (Crossobamon orientalis) Than Kirri/Regi Chhupkali (reported 
but not spotted). 

Snakes 

The Indian sand boa (Eryx johni) Bar Matti/Do Muhi (reported but not spotted); Saw-scaled 
Viper (Echis carinatus) Lundhi Bala/Jalebi Samp (reported to be quite frequent but not 
spotted), are common in the project area, while the Sindh two-headed snake, Indian common 
krait, and oxus cobra are rare. All these snakes are front-fanged. The krait, viper, and cobra 
are deadly but incidence of snake bite, as reported by the locals, is getting low, quite likely 
because their population has been thinned out. 

Birds 

The most common birds found in the macroenvironment are sparrows, robins and doves. 
Characteristic bird species that have adapted to the environment and are still to be found in 
the area, include the Indian grey partridge (francolinus pondicertanis), chest-nut-bellied sand 
grouse (pterocles exustus), rock dove (Columbia livia), Indian little button quail (turnix 
sylvatica) and Eurasian roller (coracias garrulous). Kites and vultures the highflying birds 
were not spotted during the survey. They were reported by the locals to be only occasional 
visitors. Other birds found here include Grey Parttridge (Francolinus pondiceranus); Indian 
Sand grouse (Pterocles exustes); Painted Sand grouse (Pterocles indicus); Partridge 
(Ammoperdix griseogularis) See See Teetar/Sissi Tittar; Common Quail (Coturnix coturnix) 
Butair/Bhuntrio; Eurasian Wryneck (Jynx torquilla) Gandam Muroor/Nando Kath-Kulho (not 
spotted); Sindh Woodpecker (Dendrocopos assimilis) Sindhi Khat-KhatlKath Kutho (reported 
but not spotted); Common Hoopoe (Upupa epops) Hud Hud /Hud Hud (spotted); Indian Roller 
(Coracias benghalensis) Neel Kanth/Sat Rango (spotted); Asian Koel (Eudynamys 
scolopacea) Koel/Koel (spotted); Rose-ringed Parakeet (Psittacula krameri) Tota, Gulabi 
Kanth Tota/Mitthu, Chattu (reported but not spotted); Spotted Owlet (Athene brama) Chittidar 
Ullu/Nandho Chibhro (reported but not spotted); Rock Pigeon (Columba livia) Jhungi Kabutar 
(reported but not spotted); Indian Collared Dove (Streptopelia decaocto) Bari Fakhta Gero 
(spotted during survey); Common Crane (Grus grus) Koonj (reported but not spotted this year 
by locals and also not during the survey); Tawny Eagle (Aquila rapax) Gandoori Okab, 
Rigger/Par Mar (not spotted), Common Myna (Acridotheres tristis) Myna Ghursal/Kabbri, 
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Myna (spotted during survey); Pale Crag-martin (Hirundo obsolete) Peeli Chatani 
Ababeel/Jabal wari Ababeel also as pithee (spotted); House Sparrow (Passer domesticus) 
Correa, Gharelu Chiriya/Jhirki (spotted during survey). 

Mammals 

Indian Pangolin (Scaly Anteater) (Manis crassicaudata) Safna Shikam, (reported but not 
spotted by locals and also not during survey) in IUCN Red List as low risk, near threatened; 
Jackal (Canis aureus) /Geedarr (not spotted during survey), in IUCN Red List as low risk; 
Ratel (Honey Badger) (Mellivora capensis) Gorrpat/Qabar Ka Bijju (abandoned burrow 
spotted during survey); Black-naped Hare (Lepus nigricollis dayanus) SaholKhargosh 
(abandoned burrow spotted during survey); Grey Spiny Mouse (Mus saxicola) Kandan Waro 
Kuo/Kharpusht Chooha (reported but not spotted). 

Livestock 

Local inhabitants in the microenvironment maintain stocks of cows, goats and sheep that 
were found grazing in the area. Livestock and ruminants include: Domestic Goat (Capra 
hircus) Bakri/Bakra; Domestic Sheep (Ovis aries) Bhairru/Bhairr; Domestic Cattle (Bos 
taurus) Gaon/Dhaggo, Dhaggi (male, female); Domestic Donkey (Equus asinus) 
GadduhlGadah. 

4.5.1.4. Sensitive and Critical Habitats 

A number of sensitive and critical habitats exist in Sindh, but only one of them lie near the 
proposed project site. None of the critical sites will be intercepted though. 

Project Site does not lie inside the protected area or buffer zone of protected area. The 
nearest Wildlife Protected Area is the Kinjhar Lake wildlife sanctuary which lies at a distance 
of about 10 Km from the proposed project site. 

Keenjhar Lake has been declared a ramsar site and a wildlife sanctuary. It provides a 
favorable habitat of winter migratory birds like ducks, geese, flamingos, cormorants, waders, 
herons, egrets, ibises, terns, coots and gulls. It has been observed as a breeding area of the 
black-crowned night heron, the cotton pygmy goose, purple swamphen, and pheasant-tailed 
jacana. 

No areas of primary forest are found within or adjacent to ROW of the project road. If some 
trees need to be cut down, compensatory plantation at a ratio of 1:5 (i.e. 5 trees will be 
planted on account of cutting of 1 tree) will be done in the open land or after consultation with 
forest department. 
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4.5.1.5. Migratory Birds 

Figure 4.21 shows Indus Flyway. This famous route from Siberia to various destinations in 

Pakistan over Karakorum, Hindu Kush, and Suleiman Ranges along Indus River down to the 

delta is known as International Migratory Bird Route Number 4. It is also called as the Green 

Route or more commonly Indus Flyway, one of the important migratory routes in the Central 

Asian - Indian Flyway. The birds start on this route in November. February is the peak time 

and by March they start flying back home. These periods may vary depending upon weather 
conditions in Siberia and/or Pakistan. As per an estimate based on regular counts at different 

Pakistani wetlands, between 700,000 and 1,200,000 birds arrive in Pakistan through Indus 

Flyway every year. 

Figure 4.22 shows the Migratory route, breeding range and wintering range of Ferruginous 

Duck Aythya nyroca in Pakistan. 
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Socio-Economic Environment 

This section presents the socio economic profile of the project area, based on primary and 
secondary information. Primary data was gathered through an extensive field survey, while 
various relevant sources were used for secondary data. 

Social baseline has been developed by EMC survey team in December 2015 to identify the 
social settings that may be affected by the siting of proposed Wind farm. It was found that 
there are no villages / poultry farms / other community structures including mosques and 
graveyards which are located inside the project site. The closest village named as Haji 
Suleman Brohi is just touching the project boundaries and a primary school and a Mosque 
are located atleast 350 meters away from the proposed site. 



Talukas 	Union Council 
Ghorabari 	Garho, Khan., Kotri Allah Rakhio, Mahar, Uddasi 

Jab 	 Begna, Gul Muhammad Baraa, Jab, Karamalik, Kothi, Murid Khoso  
Bachal Gugo, Banno, Darro, Darya Khan Suho, Jhoke Sharif, Laikpur, 
M.Bathoro, Mehar Shah  

Mirpur Sakro 	
Bohara, Choubandi, Dhabeji, Gharo., Ghulamullah, Gujjo, Haji Ghirmo, 
Karampur, Mipur Sakro, Sukhpur  

Sajawal 	Ali Bahar, Bello, kora, Jar, Kinjar, S__ttjawal 
Shah Bander 	Chuhar Jamali, Doulatpur, Goongani, Juno Jalbani, Ladiun 

Thatta 	
Chatto Chand, Doomani, Jherruck, Jhimpir, Jungshahi, Kalakot, Kalri., 
Makli, Onger, Sonda, Tando Hafiz Shah, Thatta-1, Thatta-II 

Mirpur Bathoro 

Total Ucs 
5 
6 
8 

10 

6 
5 
13 

• 
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4.6,1 	District Thatta 

The macroenvironment include Thatta district having an area of 17,355 km2 and is located 
between 23°43' to 25°26'N and 67°05' to 68°45'E in Sindh, Pakistan. The district is bordered 

on the east side by Badin and Hyderabad districts, Dadu district at north, on the southern side 
by Rann of Kutch and Arabian Sea, and on the west side by Karachi District. The river Indus 

is divided into tributaries and finally meets the through Thatta district. 

The project is situated in Thatta, a taluka of Thatta District which has 9 talukas comprising of 

53 union councils (UCs). The table 4.6 below shows the talukas and other Union Councils of 

the Thatta District. 

	4selomagswoormaisemegalmars. • 

4.6 	History 

District Thatta with vast cultural history and its glorious past which may not be found now but 

in monuments, buildings, mosques, graveyards which speak eloquently of its glorious past, 

Thatta remain capital of Sindh from the 14th century under the rule of Summa Rulers. Since 

1592 it was governed by Mughal emperors of Delhi, then in 1739 it falls to Nadir Shah's 

forces who came from Persia in 1739, which was end of its glorious years and since then it 

has fallen in to neglect from where it has not yet succumb to. 

A tomb at Makli Hills built in 1559 Thatta is known to be the burial place of 125,000 (Sawa 

Lakh) saints; it also was a place of great learning where eminent scholars from Khurasan, 

Qandhar, and Heart etc had assembled. I hatta is also ramous of being known as Door of 

Islam to subcontinent which symbolizes the famous entry of Mohammad Bin Qasim to the 

region. 

4 6 	Population 

According to EDO Planning & Development, District Government, Thatta report 2010, the 

population of Thatta District was in 1.581922 with 837493 males and 74,4430 females. Table 

4.11 shows taluka wise total population in 1998 and 2010 of Thatta district and Figure 4.23 

also shows Taluka wise percentage of current population. 

Table 4.12: Po a ulation of District Thatta 
Population 1998 	 Population 2010 

Male 
	

Female 	Total 	Male 	Female 	Total 

134200 	119548 	253748 	190707 	169886 	360593 
S# 	Taluka 

1 	Thatta 

• 

IMMA10001.M..91.7Pit 
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Thatta 	 Mirpur Sakro 
24% 	 19% 
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Table 4.12: Population of District Thatta 
Population 1998 Population 2010 

Male 	' 	Female 	Total Male 	Female 	Total 
105345 	93507 	198852 149702 	132880 	282582 
13553 	1 	12147 	25700 19260 	17262 	36521 
55527 	49955 	105482 78908 	; 	70989 	149897 
80753 	1_ 	71162 	151915 114755 	41 	101126 	215881  

S 67298 	60001 	127299 95635 	85265 	180900 
65479 	58478 	4 	123957 93050 	' 	83101 	176151 
53392 	47183 	100575 75874 	67050 	142924 
13794 	11872 	25666 19602 	16871 	36473  

1 589341 	523853 	t1113194 837493 	744430 	1581922 

Taluka Wise Current Population of District 

t  Mirpur Sakro 
I Keti Bundar 
4I  Ghorabari  

Mhpur Bathoro 
ujawal 

T Jati 
Shah Bundar 

9 	i Kharo Chan 
0 	District Thatta 

Source: EDO Planning & Development, District Government, Thatta 
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Name of UC 

1 	Thatta-1 
2 	Thatta-2 
3 	Chatto Chand 
4 	Makli 
5 

t 
Doomani 
Kalla Kot 
Soonda 1_, 	  

Ongar 
10 	Tando Hafiz Shah 
11 	Jhimpeer 

Population 1998 Census 

20,002 
19,983 
21,246 
18,742 
19,658 
18,568 
18,192 
18,105 
18,880  
18,102 
20,614 

S. No 

12 	Jungshahi 	 22,348 
13 	Kaki 
	

20,146 

Population Percentage of Taluka 

Admnistration Thatta 

8% 
	

7% 

Jhimpeer 

Tando Hafiz Shah _ 	8% 

7% 

Ongar 
7% 

kirk 
7% 

Soonda 

Kalla Kot 7% 
7% 	Doomani 

Jangshahi 
10% 

Kalri 
8% 

Thatta I 
8% 

Thatta II 
8% 

Chatto Chand 

Makli 
	

8% 
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4.6,4. Taluka Municipal Administration Thatta 

TMA Thatta is a Head TMA of District Thatta; it holds a very rich cultural heritage since the 
beginning of civilization. Thatta remain Capital of Sindh and saw many local rulers beside 
foreign invaders who invaded this land to fulfil their desire to rule Sindh. Its past glory can be 
witnessed from the historical monuments that have survived the cruelty of time and are still 
exist though being in dilapidated condition. 

Some monuments worthy to mention here are Badshahi Mosque, Tombs of Jam Nizamuddin 
(reigned Thatta), tombs of several Turkhan rulers and Mughal officials are can be seen in the 
famous graveyard of Makli. 

TMA Thatta is situated at about 100 kms east of Karachi, it has an area of 1321 Sq. Miles 
scattered upon 845,219 acres of Land. It is comprised of 13 Union Councils with the total 
population of 254,056 humans as per the estimates of 1998 census as per. 

• Table 4.14: UC wise Population of Taluka Thatta 

Source: TMA Sindh Devolved Social Services Program (SDSS!)  

Estimated Current 
Population in 2007 

24,456 
24,421 
25,980 
22,916 
24,035 
22,698 
21,884 
21,709 
23,085 
21,890 
25,205 
27,325 
24,633 

• 
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4.6.6 Administrative setup 

District administration in Thatta district was filled recently governed by the local government 

system. The District is subdivided into 7 tehsils (talukas or sub-district): Ghora Bad, Jati, 
Mirpur Bathoro, Mirpur Sakro, Shah Bunder, Sujawal, Thatta, Kharo Chan, and Keti Bunder. 
These talukas include 55 Union Councils, 7,200 villages and over 190,000 households with 

an average size of 6.5 persons per household. The seven talukas are governed by their 

respective Taluka Municipal Administration (TMA), while the 55 UCs of 7 talukas are 

governed by Union Council Administration (UCA). 

4.6 6 `Social Infrastructure 

Thatta district is considered as a neglected and backward area of Pakistan as most of the 

villages in Thatta district has not proper physical infrastructure like roads, electricity and other 
basic necessities. The agricultural activities are suffering due to non-availability of irrigation 
water since last three years. The underground water is brackish and not fit for irrigation or 

drinking which resulted in poor agriculture and non-availability of safe drinking water. 

eater SuorLy 

District Thatta get the water from River Indus which flows from here till it meets to the great 

Arabian Sea in the south. The Thatta District is also very poor in terms of the indicator of 

piped water, which is available to only about 14% of the housing units. About 13% of rural 

households have hand pumps inside the housing units, while 16% use outside ponds for 

fetching water and 6% of housing units use dug wells. 

Some cases found that the majority of people suffering from water borne diseases and having 
no option or awareness regarding its control, survey reports said. It said that women fetching 
canal water from 1-2km meters and sometimes even more. They have no awareness to clean 
or filter that water in the area. During the water intervals they have small ponds, tanks or 

ditches to store water and use that water for drinking purposes as that water is contaminated 
and sometimes animals and birds also drink from these ponds and same is used by the 
village communities. 

4 6 	Potable Wat,.!r 

Lack of potable water is one of the primary issues of this region. The Union Councils have 

provided water supply lines to most villages, but these schemes are largely non-functional. 
Groundwater levels are low and prospecting for water is an expensive proposition. 

4.6 	Sanitary Waste Disposal 

The residents of units without proper latrine facility use adjacent rural environs. Majority uses 

the bushes to answer the call of nature. Only a few households have latrines as part of their 

bathing area. In the bushes outdoors the toilet area is demarcated; although the women's 
enclosures are separate, but they are not usually properly concealed. 

• 

• 

• 

• 
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In the interviews conducted of the locals by EMC team, locals living in the project vicinity 
revealed that they did have limited facilities for sanitation. There was no sewerage network 

either so the solid waste from homes is thrown in a demarcated garbage dumping area in the 
bushes. 

Moreover, when the solid waste is in excess it is either lifted via tractor and taken to the lands 
and dumped in a big hole for bio-degradation into manure, or it is burnt. Conversely, this 
waste might also be sold to contractors from some other villages, which then have the 
garbage lifted and removed to cultivable lands where it is used to make manure. 

Animal waste is not collected in special ways. Rather it is thrown in the same garbage area 
and allowed to dry after which if the quantity of animal waste is substantial then it is lifted and 
taken to the agricultural lands and dumped in a pit to turn it into manure, or else sold to 
contractors from other villages who have it lifted via tractor and taken to their own lands. 

• 
4.610 Electricity 

Overall the electricity is available only to about one-third of the housing units in Thatta District. 
There is a wide variation in the availability of electricity in urban and rural areas. It is 
estimated that about 79 percent in urban areas had access to electricity in contrast to about 
21 percent in the entire District. Kerosene oil is used in over 77 percent of the rural dwellings. 

4,6 11 Roads 

The Thatta District is linked by road with other districts. National Highway from Karachi to 
Peshawar passes through Thatta for a length of 200 kilometers. All major towns of the district 
are connected with metaled roads of 1,585 kilometers length. The district is also connected 
by the main railway line from Karachi to Peshawar. The principal railway stations are 
Jangshahi, Dhabeji and Jhimpir. The district is also equipped with digital and non-digital 
telecommunication system besides postage and telegraph. Sindh coastal highway is passes 
through the macro-environment on the eastern side. 

4.6.12. Literacy rate 

Literacy rate for Thatta is amongst the lowest in Sindh. Total literacy rate stands at 22%. 
There are marked urban and rural and male-female differentials in Thatta as 46% urban and 
19% rural. The literacy rate in Thatta District was reported to be 22 percent in 1998. The male 
literacy rate was three times higher than females at 60% compared with the female at 20%. 
The literacy rate in urban areas was much higher at 46 percent compared to only about 19 
percent in rural areas. There is a wider gap between males and females in rural areas where 
literacy ratio for males is 28 percent compared to only 8 percent for females. Of the total 
educated persons, 35 percent have passed primary, 13 percent middle and 13 percent 
matriculation. After matriculation, the percentage falls steeply to 6 percent for intermediates, 3 
percent for graduates and less than 2 percent for post graduates. Things have started to 
change with the emergence of new leadership which has started setting up mosques and 
madressas in the area of influence. 



Table 4.15: Industries in District Thatta 

, Type of Industries 
Sugar Mill 
Textile Mill 
Paper Mill 

i Jute Mill 
Salt Works 
Flour Mill 
P.V.0 Industries 

No of Factory 
5 
9 
2 
1 
3 
3 
1 
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Overall, the health infrastructure in Thatta is scant. Three out of the six coastal Talukas do not 
have any Rural Health Centre or any veterinary dispensary. The BHUs and dispensaries are 

also in small number. it is estimated that there is one dispensary with one compounder for 

about 5000 people in the coastal Talukas. A particular problem of access to health services is 

the scattered nature of the population. Thus many of the people have no access to health 

services within a convenient location from their homes. This has left room for a lot of 

untrained people posing as heath care providers who establish camps and thus illegally 

prescribe medicines. 

4.6 4 	Iterprise 	.:strial Sector 

From the industrial point of view Thatta District has progressed considerably. There are about 

30 industrial units established in the district. Apart from the sugar mills all the larger industrial 
units are located in Dhabeji and Gharo adjacent to Karachi. Most of the labour in these units 

is generally non-local and commutes from Karachi. These include sugar mills (5), textile mills 

(9), paper mills (2), flour mill (3) salt works, ice factory (2), etc. in addition, stone from the 

Makli Hills and Kohistan is supplied to the Pakistan Steel Mill and the Thatta Cement Factory. 
There are also large coal deposits in Thatta Taluka. Recent additions to the industrial units 

are the car manufacturing plant near Budho Talpur, belonging to the Deevan Group adjacent 

to the Deevan Sugar Mills. The group also employs non-locals in large numbers; the number 

of different industries in the district is given in Table 4.14. 

• 

• 
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8 	Garment  Industry 
9 	Industrial Gases 
10 	Specialized Textile 
11 	Ice Factory 
Source: District Coordinate Officer District Thatta 

Salt industry: There are numerous sites for salt production in the Bambhore area. Private 
contractors have leased these lands from the government and local people are working there 
since the inception of the salt works, under primitive conditions for seven days a week, at an 
average salary of Rs. 250-350 per day. 

Poultry farming: A large number of poultry farms were observed during the site visit for 
socioeconomic survey in the project area. The climatic condition favors this profitable 
business in terms of quality and quantity. These farms are major suppliers to urban centers. 

Handicrafts: Both men and women in the project area supplement their major income source 
with handicrafts. Women particularly use their leisure time, albeit minimal, for handmade 
products like rali, comforters called sour, sagi, agath and embroidery on shirts, bed sheets, 
pillows, handkerchiefs and table covers. 

4.6.15. Agricultural and Livestock 

Like in the rest of Pakistan there are two main agricultural seasons in the Thatta District. The 
main crops grown in the district in the Rabi season are wheat, barley, gram and oil seeds. In 
Kharif the main crops grown are rice, maize, millet and Jowar. Most common vegetables are 
grown in all the Talukas in the district. As far as fruits are concerned these include the date 
palm which only flourishes in Jhimpir in Thatta Taluka. Coconut trees are found in Keti 
Bunder, Mirpur Sakhro and Thatta Talukas. Bananas are grown in Thatta, Ghorabari and 
Mirpur Sakro Talukas. Other fruits grown in the district are Papaya, Guava and Mangoes. 
However, the banana crop exceeds the other fruits in terms of the area and production by far. 
The district is surplus in rice. Besides, bananas of good quality are exported to Iran and the 
Middle East. The important items of trade in the district are rice, leather and wool. Good 
breed of buffalo and cow are found in the district. Sheep, goat, camel, horse, ass and mule 
are also the main livestock of the district. 

4.6,16 Irrigation and Drainage Systems 

The hilly areas of the district are cultivated on monsoon water and wells, while the canals and 
channels irrigate the other lands. The areas within the protective banks of the Indus used to 
have fertile patches of land which depended upon flood and lift water system from barrage 
channels at various places for irrigation purposes. However, the pattern of irrigation has been 
transformed in the district due to lack of water availability. 

4.6.`17. Occupation 

According to the Household Survey Data (Jan 2005), 20 percent of the households relying on 
fishing as an occupation in the Thatta Districts, Almost 88% of the population resides in rural 
area and the population base indicates a high level of younger population. Table shows 
inland and marine fisheries in Thatta District. 
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Table 4.16: Inland and Marine Fisheries in Thatta District (2009 10) (Metric Tons) 
Production In Metric Tones 	No. of Fisher Man 

Fish Production 	 Full Time Pail Time Total 

Thatta 	 11587  	10600 	780 1180 

Source: Fisheries Department of District Thatta, Government of Sindh 

District No.  of Boats 
Sail  Row Total 
600 850 1450 

4.6 1 t I  Poverty 

According to the Pakistan National Human Development Report 2003, Thatta stands 64th 

among 91 Districts (UNDP 2003) and one of its Taluka Mirpur Sakro was declared the most 
poverty ridden Taluka in District Thatta, the 80% of the population living below the poverty 

line in the district. 

A senior member of the nearby community told during an interview that this project could be 

very promising for the locals as its development can help them earn enough to get out of the 

vicious trap of crippling poverty. 

4.6 1  Employment Opportunities Associated with 	Project 

The area is backward and limited opportunity of education is available, therefore it is 

expected that mostly labor force could employed during construction and operation phase. 

This project will have a relatively short construction period, and will require a relatively small 
number of skilled and semi-skilled workers, including crane and heavy equipment operators, 

engineers, electricians, electronic technicians, mechanical technicians, concrete workers and 

laborers. The project developer should accommodate as much local labor as possible from 

the local area. Short-term positive economic impacts to area businesses may result from 
increased expenditures for meals, motels, fuel, etc. However, given the small number of 

employees involved and the temporary nature of the work, it is not anticipated that there will 

be significant positive or negative impacts at the community level. 

4,6 2 0 Benefits to women due to the project 

When someone thinks of development and physical change in vulnerable area, he must think 

of the infrastructure and machines moving in it. Weather, it can be a large industry in 

big/small cities or just bringing electricity in the area. Development can be just lighting in rural 
areas. What will be the first need that shakes your mind for bringing about immense change 

in a place; of course it will be availability and significance of energy, which is a basic need 

and start point of development at grass root level. The inhabitants of far flung areas of 

Pakistan do not have access to this basic and modem amenity of life. Consequently, such 
population has minimum opportunity for development. The same is the case for the residents 

of the area under discussion Like, generally in the third world countries, one of the main 

drawbacks of this society is that females' home management is not recognized as a 

productive activity whereas the fact is other way round; women at home are working for very 

high value cause of society building. 

However, during public consultation process, it was noted that females generally work for 

maintaining livestock, helping male members in agriculture related activities. Some women 

also work as a labor as well. As for as male members are concerned, some of them who have 

• 

• 

• 

• 
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some education have moved to cities for jobs whereas most of them work as a laborer, 
maintain their agricultural land and look after their livestock. 

Traditionally, women are more skilled and hard workings due to local norms like female have 
to fetch water and keep themselves busy in other nonproductive activities in community. 
Another difference made by local cultural between man and woman which force them to wear 
special dresses that should be different from man and must show specific sign of specific 
community, so that woman from every community is recognized from their dress. 

The women in the area have a lot of potential for development of economic activities that can 
lead to income generation and improve their livelihood. Migrating activities by men (who are 
by and large head of the family) for getting economic resources during drought in the area is 
also necessitated for woman to involve in economic activities to fulfill families' immediate 
necessities. However they have to be provided with necessary infrastructure including 
adequate facilities of electricity, access to market, appropriate training, credit facilities etc. 

4. 	Stakeholder Consultation 

Individuals or groups who have a stake in the Project and their stakes may be directly or 
indirectly affected by any component of the proposed development project are known as 
stakeholders. Individuals or groups likely to be directly affected, e.g. local communities, their 
representatives and the representative organizations are designated as primary stakeholders, 
while those likely to be indirectly affected, such as line ministries, government departments 
and national and international non-government organizations (NGOs) are referred to as 
secondary stakeholders. 

The process of stakeholder participation and consultation was endorsed in the United Nations 
Conference on Environment and Development (UNCED) in 1992 through Agenda 21 that was 
one of the key documents of the UNCED. Agenda 21 was adopted as a comprehensive 
strategy for global action on sustainable development to deal with issues regarding human 
interaction with the environment. It emphasizes the role of public participation in 
environmental decision-making for achieving the goals of sustainable development. 

The participation of project stakeholders in project planning, design and implementation is 
now universally recognized as an integral part of environmental & social assessment. Local 
communities, their representatives, government and national and international NGOs may all 
be able to contribute to, and benefit from, the dialogue directed at identifying and resolving 
key project-related issues. Stakeholder consultation presents an opportunity for mutual 
information-sharing and dialogue between the project proponent and stakeholders, 
specifically aimed at fostering ideas that can help improve project design, resolve conflicts at 
an early stage, identify management solutions to mitigate potentially adverse consequences 
and enhance positive impacts, and develop guidelines for effective monitoring and reporting 
of project activities throughout the project cycle. 

The key objectives of stakeholder consultation include the following: 

• Provide information related to proposed project activities; 
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• Facilitate and maintain dialogue; 

• Seek participation of all interested parties; 

• Identify stakeholder interests and issues; 

• Create solutions for addressing these concerns and integrating them into project design, 

operations, and management; and 

• Enhance the project by learning from, and incorporating, the expertise of individuals, 

professionals, communities and organizations. 

4.7 1 	onsiiltation with Villager and Comrpuri 

Participant:  Muhammad Khan 

Village: 	Haji Sulaiman Brohi 

Occupation: Descon Driver 

Date: 	08th January, 2016 

Facilitator: 	M. Anas Khan, EMC Pakistan Pvt. Limited 

Coordinates: 25 07 54.2 N 68 01 49.9 E 

Discussion 

The meeting began with a round of introductions that included the survey team members and 

participant from the village. 

The participants were informed of the purpose of the consultation meeting as under: 

a. To identify impacts of NTWF 100MW on the nearby villages 

b. To identify suggestions of the villagers to mitigate the expected adverse impacts of the 

project 

c. To identify the existing structure of grievance redress in the community 

d. To identify recommendations & expectations of the villagers from the project 

The participants were informed of the role of the survey team in the project and assured the 

participants that their feedback would be shared with relevant authorities without 

compromising participants' confidentiality. 

The facilitator then opened the floor for discussion and used various probes to clarify 

participants' opinions. 

Community Feedback 

• There is drinking water well bore (125 feet deep) that is being used by most of villages, 

although villages are not near this borehole. 

• No Surface water body available here. 

• 

• 

• 
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• Most Common caste in this area is Brohi. 

• Basic crops are Guwar and Wheat. 

• Villages from this bore hole and far away and they travel great distance just to take water 
from here. 

Participant: Barkat 

Village: 	Gudh 

Occupation: Shepherd 

Date: 	8th January, 2016 

Facilitator: 	M. Anas Khan, EMC Pakistan Pvt. Limited 

Discussion 

The meeting began with a round of introductions that included the survey team members and 
participants from the village. 

The participants were informed of the purpose of the consultation meeting as under: 

a. To identify impacts of NTWF 100MW on the nearby villages 

b. To identify suggestions of the villagers to mitigate the expected adverse impacts of the 

project 

c. To identify the existing structure of grievance redress in the community 
d. To identify recommendations & expectations of the villagers from the project 

EMC Pakistan Pvt. Ltd. 
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The participants were informed of the role of the survey team in the project and assured the 

participants that their feedback would be shared with relevant authorities without 

compromising participants' confidentiality. 

The facilitator then opened the floor for discussion and used various probes to clarify 

participants' opinions. 

Community Feedback 

• We have 40 to 50 Cows 

• We drink water from the nearby water bore and all the other companies also use this 

same bore hole which is about 200 to 300 ft Borehole 

• Agricultural activities are carried out during October. 

• They came from Gudh land towards Haji Sulaiman Village to grazing purpose of farm 

animals. 

• 

• 

• 

• Participant: Azeem Brohi  

Village: 	Haji Usman Brohi Village 

Occupation: Farmer 

Date: 	08th January, 2016 

Facilitator: 	M. Anas Khan, EMC Pakistan Pvt. Limited 

Discussion 

The meeting began with a round of introductions that included the survey team members and 

participants from the village. 

• 
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The participants were informed of the purpose of the consultation meeting as under: 

a. To identify impacts of NTWF on the nearby villages 

b. To identify suggestions of the villagers to mitigate the expected adverse impacts of the 
project 

c. To identify the existing structure of grievance redress in the community 

d. To identify recommendations & expectations of the villagers from the project 

The participants were informed of the role of the survey team in the project and assured the 

participants that their feedback would be shared with relevant authorities without 
compromising participants' confidentiality. 

The facilitator then opened the floor for discussion and used various probes to clarify 

participants' opinions. 

• • The population of the village is around 100 — 400 persons. We have 30 — 40 goats and 5 
— 6 cows. There is one primary school and one mosque. 

• We use to farming in rain and get coal from railway track 

• The common crops that are cultivated here are Johar, Mung and Guwar 

• The common diseases here are sugar, cough and fever 

• The wind mill installed should not be too close to our houses. 

• Employment should be given to villagers 

• We use hand pumps (bore water) for drinking but its TDS is very high. 

• Hospital is away almost 8 — 9 miles towards Jhimpir. 

• We have school and mosque in our village (But when we went to see the school it was 
abandoned and the building was badly damaged). 

• Some of us work in a nearby coal storage area near the railway track. 

• We only do farming when it rains. • 
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Chapter 5 POTENTIAL ENVIRONMENTAL & 
SOCIOECONOMIC trifiPACTS AND 
RECOMMENDED MITIGATION 
MEASURES 

This chapter presents the screening of potential environmental and social impacts of different 
activities of Norinco Thatta Wind Farm Project during its different stages of designing, 

construction and operation. Using the general guidelines as well as professional judgment, it 
evaluates the positive and negative impact of emissions and waste discharges on the 

aesthetics, air shed, watershed, fauna, flora and the living environment at NTWF Project site 

at Jhimpir, Distr Thatta. The screening process, besides identifying significant environmental 
impacts and the persistence of residual impact, if any, suggests mitigation measures that may 

have to be adopted in order to reduce minimize or compensate for the impact 

	

5.1 	:3creeninq of Alternatives 

The NTWF Project aims at harnessing the potential of wind energy, the renewable energy 

source in the Jhimpir Wind Corridor as an alternative to the conventional power plants that 

depends on fossil fuel, but is unable to meet the entire shortfall in the current energy 

production system. The alternatives available are: 

• No Action, continuation with the existing condition. 

• No renewable energy alternative; No new system alternative that involves renewable 

energy but continuation with the use of fossil fuel. 

• Harnessing wind energy potential of the Jhimpir Wind Corridor at NTWF Project Site in 

Jhimpir. 

Selection of 	of ,,reed Alternative Site: 

Selection of the preferred alternative system and site for establishment of wind farm needs to 

consider: 

• Current status of energy production system, 

• Strategic needs of energy production, conservation and environmental protection, 

• Urgent need to provide better level of service in power production to meet the current and 

future demand. 

	

5.`t 	Alternative # 1: No Action Alternative 

The "No Action Alternative" does not offer the advantages sought by the Attemative Energy 

Development Projects. For example, it does not respond to: 

• The urgent and strategic needs of enhanced power production to meet the demand of 

industry, agriculture as well as commercial and domestic consumers of the country; nor 

does it propose better level of service for improvement of quality of life. 

	ANV1,41.9.1.-" 
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• Flora 

• Fauna (Wildlife, Birds) 

• Wind Farm Development Advantages (positive effects) 

• Recreational and Tourism Issues 

• Impact during Construction phase 

• Impact during Operational phase 

5 2_ 1 Planning Stage/Siting of Wind farm 

5.2.1.1. Land Use 

The wasteland at NTWF Project area has remained an isolated component of ecosystem of 
Lower Sindh for a long time; location of NTWF will comprise value addition to the wasteland 
and will have positive significant impact on its degraded ecology. 

The NTWF Project land currently comprises one segment that is stony wasteland and the 
other has a few hamlets which are home to land owners who use the land for subsistence 
farming and rearing livestock. The stony wasteland has been allotted to Project Proponent by 
AEDB/Sindh Government, while the agricultural land/rangeland will be acquired by 
AEDB/Sindh Government from the landowners on settlement of their rightful claims as per the 
Laws on Acquisition of Land (1894) and suitable compensation. 

Current land-use in the settlements on the outside of the allocated area is limited to 
subsistence farming, livestock grazing and cashing on the dead wood, dried up vegetation 
and sand / gravel / stone. 

The NTWF Project has no protected areas such as wildlife/game reserves or national park, or 
any archaeological, historical or cultural heritage in its immediate neighborhood; as such it 
would have no visual impact on them. 

Mitigation Measures 

• Proponent will negotiate for acquisition of land from i) the Revenue Department, 
Government of Sindh, and ii) landowners strictly in accordance with the Land Acquisition 
Act 1894. 

• NTWF would have its share of water from Deep Groundwater wells and would thus have 
no significant impact on the current beneficial water uses in the area. 

Issue: The airshed of the NTWF Project is, according to the assessment of ambient air 
quality, unpolluted. The dust fall in the microenvironment as estimated from the ambient air 
quality measurements at site is high as a result of high aridity in the airshed of the macro 
environment as well as that of the site itself. 

Mitigation Measures 

• Deposition of dust on the rotor blades of the WTG may have significant impact on 
operation of the WTGs. The WTG supplier will take this aspect into account, while 
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• The need to increase the current power production capacity despite the shortfall in 

energy availability resulting in load shedding/blackouts of 6 to 12 hours every day. 

• The requirement of slowing down on fossil fuel consumption that is adding to global 

warming on the one hand and depleting its resources on the other hand. 

• In view of the above shortcomings, the No Action Alternative" cannot be considered. 

5, 	Alternative 	Nc New Renewable En 
	

native 

Alternative#2 also does not respond to: 

• The need to increase the current power production capacity despite the shortfall in 

energy availability resulting in load shedding of 6 to 8 hours in urban areas and 12 to 14 

hours every day in rural areas. 

• The requirement of slowing down on fossil fuel consumption that is adding to global 

warming on the one hand and on the other hand depleting the resources. 

ernative # 3: Harnessing Wind Energ', Pc.  '5--ntial of Jhimpir 

rrid or 

This alternative responds to the need to i) augment the current energy production system, 

and ii) slow down on use of fossil fuel by harnessing the wind energy potential of Jhimpir 

Wind Corridor criteria just mentioned. 

The screening process finds the site of the Project in the Jhimpir Wind Corridor to offer the 

following additional advantages: 

• It is suitable for wind classes 4 to 5 

• It is the only alternative site made available to the Proponent for establishment of the 

NTWF Project. 

• It suits to the requirement of accessibility to infrastructure facilities for the establishment 

of wind farms and for providing energy to NTDC when it goes into operation. 

Alternative 3 has, in view of the above findings, been found to be the preferred alternative. 

Screening of Potential Environmental impacts at 
different :ages of project developme 

Exploitation of wind energy potential at NTWF Project in Jhimpir will require the following 

environmental issues to be addressed: 

• Land Use 

• Visual Effects 

• Noise Effect 

• EMI Assessment 

• Flicker Effects 

• Cultural Heritage and Archaeological Issues 

• 

• 

• 
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environmental monitoring and management plan as well as maintenance staff will 
address this issue in particular. 

Issue: Removal of small patches of vegetation will be needed at 40 locations on the land for 
construction/ piling for siting the wind turbines. 

Mitigation Measures 

• Contractors will be committed to minimizing the removal of vegetation, and replanting 
trees that may have to be removed. 

Issue: Soil erosion is likely to be caused by the vehicular traffic on unpaved roads and dirt 

tracks, land clearing for construction camps and wind turbine towers, construction of roads 
and excavation for tower foundations. 

Soil may be contaminated as a result of fuel/oils/chemicals spillage and leakage, and 
inappropriate waste (solid as well as liquid) disposal. 

Mitigation Measures 

Contractors will be committed to strictly follow the EMP as well as IFC's EHS Guidelines on 
minimizing the soil erosion and contamination. 

5.2.1.2. Geology and Land Form 

From the already available secondary data of project area it is shown that the water table is 

deep down and much below 10 m. It is assumed that the strata in the vicinity of water table 
are dried up. 

Wind turbines are mostly arranged on the top of mountain ridges and peaks, where the buried 
depth of groundwater is greater than 10m in general, so the influence of groundwater on 
building foundation can be omitted. 

According to the Code for Seismic Design of Buildings (GB50011-2001), there is no seismic 

• 
liquefaction in the area foundation. 

The foundation (rock) soil mass in the project area is mainly composed of two layers: Layer 
CI is composed of rubbles, mainly of moderate - dense structure, the bearing capacity 

characteristic value of which is 200 kPa-350 kPa. With fair mechanical property, it can be 
used as natural foundation. Layer © is mainly composed of highly -. moderately weathered 

limestone, developed with small dissolved pores and karst cave, the bearing capacity 

characteristic value of which is 500 kPa-1200 kPa. With better mechanical property, it can be 
used as the foundation supporting layer or the underlying layer of wind turbine and ancillary 
billiclingq. 

5.2.1.3. Seismic Hazard 

In view of the not too distant location of the Project site to Allah Bund Fault line, it is 

suggested that this ecosystem that includes the proposed project land should be placed in 

Zone 2A. Such Seismic Zoning would correspond to Magnitude between V and VII on 
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Modified Mercallis Scale and hence ground Force in terms of Assumed Approximate 
Acceleration equivalent of 0.08-0.16g should be adopted for siting the Wind Farm for 
constructions and positioning of towers and WTGs, for operational basis earthquakes (OBE) 

pertaining to damage due to moderate level earthquakes (MM-V to VII). Therefore, the 
regional tectonic stability of the area is comparatively low. 

The basic seismic intensity of the wind farm area is classified as VII degrees. The area 
overburden is comparatively thin, mainly composed of highly - moderately weathered 
limestone, with better mechanical property. The construction area is classified as Grade I, 
belonging to the area that is favorable to seismic design of structures. The area is suitable for 
construction of the wind farm. 

There is neither seismic liquefaction in the site foundation nor adverse geophysical 
phenomenon such as goaf, landslide, ground fissure and large karst caves. The possible 
karst bedrock could be excavated and replaced or treated with consolidation grouting. 
However, the effect of intermittent flood in high flow yea' should be paid nitre attention. 

5.2.1.4. Visual Effects 

Visual impact depends on the visual contrast between turbine structures and visual character 
against the skyline and landscape, both of which result from color, form and scale. Visual 

effects are so far a non-issue in the construction of large structures. They have so far not 
appeared as a major constraint to development of high-rise apartments, towers, minarets and 
chimneys. There are also no regulations for visual effects while siting wind turbines. 

Reflected light can nevertheless be distressing to the eye of persons in living environment in 
close proximity. The rotor blades will have to have dull finish so as to minimize the visual 
effects. 

Mitigation Measures: Siting of the NTWF Project will give due consideration to its location 
close to the village, and site the WTGs to maintain a safety distance of about 100 m from this 
village. The wind turbines would be suitably landscaped so as to make them visually 
attractive and also matt-finished to make the rotors less glossy. 

The wind farm being established near the Jhimpir would be viewed as a curiosity. The cluster 
of WTG all lined up along the 2 rows in the proximity of Jhimpir City and Kinjhar Lake will 
create a point of interest in the distantly located rural landscape. This point of interest could 

be complemented by suitable landscaping and creating a public viewing area to demonstrate 
the performance of this clean, renewable form of energy generation. 

5.2.1.5. Noise Impact 

Noise created by the wind turbines would range between 90 and 105 dB(A) at a height of 

about 90 m. This level would attenuate at the ground level to perceptible range of 55 to 65 
dB(A), which is almost the same as noted when the surface wind is blowing. With the rotation 
of blades by class 3-4 winds at 12 to 15 rotations, the noise emission would be at the lower 

level of 55 to 60 dB(A). At a distance of over 10 km, where Kinjhar Lake is located, the noise 
emission would be negligible. The average background noise level recorded at site during the 

• 

• 

• 

EMC Pakistan Pvt. Ltd. 



Initial Environmental Examination (IEE) Study 
Norinco Thatta Wind Farm Pro 

reconnaissance survey was 50 to 60 dB(A). The noise level as a result of exposure to wind 
was 60.0 to 65 dB (A). 

Performance of WTGs at a recently installed wind farm in the Jhimpir Wind Corridor has been 
observed by the residents of Haji Suleman Village. The blades were found rotating at 12 to 15 
rounds per minute and were not causing sound disturbance or roaring effect. 

Mitigation Measures: In case the wind turbines are noisier than just stated, the impact will be 
largely on the operators working at the wind farm or the security personnel resident in the 

accommodation provided to them. It will be mandatory for the workers and officials to wear 
ear mufflers or earplugs while in the operations area and for the management to adopt 

mitigation measures during construction to minimize the environmental impact of the wind 

farm. Regulations/standards relevant to wind farm have not been framed. In addition, the 
wind turbine manufacturers will provide a maximum noise guarantee level or will be required 

to repair the wind turbines to meet the guaranteed maximum noise level. 

The standards will be applied if the level exceeds the limits for Industrial and commercial sites 

set at 65 dB(A) at the boundary of the wind farm. Simulation studies indicate that this level 
would be achieved at the ground level of the wind farm. 

The detailed design shall nevertheless take the noise aspect into consideration and site the 

WTG nearest to Haji Suleman Village. 

5.2.1.6. EM! Impact 

Electro-magnetic Interference (EMI) caused by the development of wind farm is not expected 

to be significant. Electro-magnetic Interference produced from either WTG placement in the 
direct line of sight of point-to-point communications, or too close to omni- (all) directional 

communications or radar equipment, is the main point of interest for communications and 

radar operators. 

• Mitigation Measures: The site is not located under the flyway of commercial aircrafts. The 

wind turbines would be at the hub height of 90 m, which would necessitate adequate 

provision of warning lights and signals necessary for elevated structures. This would 

require obtaining clearance from the Civil Aviation Authority and Telecommunication 

Authority, which has since been obtained. 

• Contact with the Pakistan Telecommunication Authority will be made to establish licensed 

communications operators in the area. Although no major impact is anticipated, 
communications operators may need to be contacted, during the initial stages of 

development. In some cases before and after surveys of signal strength and interference 

may be required. Typically the following types of owners/operators are contacted: 

4 Television (Some interference to Television signals close to and within the wind 

farm is possible, however this would probably be possible by rectification with 

relatively inexpensive aerials or repeaters.) 

4 Radar Systems (Considered an issue on Super Highway for security reasons). 

-4 Public Communications Systems (Pakistan Telecommunication Authority) 
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Private Communications Systems: Mobile phone coverage is presently being 
extended to Jhimpir near the Project site. 

5.2.1.7. Flicker Shadow Effect 

Turbines that are east or west of houses can impose fluctuating shadow effects at morning or 
evening hours when the sun is behind the rotor blades and the alternating shadow flicker is 
cause for annoyance to residents within one km. The 40 WTGs would be located in 02 rows. 

The setback distance of 750 m to 1000 m will for most areas exclude the possibility of 

significant shadow effects at residences beyond 1 km. 

Mitigation Measures: This issue will be analyzed in more detail at the designing and siting 
stage for the final layout. 

Visual effect, noise effect, EMI effect, flicker effect induced by operation of the wind turbines 
may have an impact on the living area, located 500 m from the NTWF Project. Therefore as a 

mitigation measure, it is proposed that wile siting the WTGs, a distance of 1 km should be 

maintained from Haji Suleman Brohi Village. 

5,2 2 	eninc c t Potential Environmental 	c. at Construction 

e 

Construction activities on NTWF site for the establishment of Wind Farm will include the 

following main elements: 

• 	Location of campsite and field construction office; 

• Quarries, Borrow pits 

• Construction of access road, site roads, turn-around areas and crane pads at each wind 

turbine location; 

• Construction of the turbine tower foundations and transformer pads; 

• Installation of electrical collection system — underground and some overhead lines; 

• Assembly and erection of the wind turbines; 

• Construction and installation of the substation; 

• Plant commissioning and energizing, and 

• Decommissioning. 

The above activities will entail the following construction related issues that may have impact 

on the environment and will require mitigation measures to be adopted during the 

implementation phase: 

• Heavy weight and/or long trucks haulage 

• Surface sealing (foundations, roads) 

• Topsoil removal 

• Compressing of topsoil 

• Protection of (natural) drainage of agricultural lands 

• 

• 

• 
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• Fuel storage 

• Concrete production 

• Ground water levels and watercourses, erosion minimization 

• Waste disposal 

• Dust emission and control 

• Construction related noise 

• General conditions of construction site (visual) 

• Disturbance of fauna 

• Impact on flora 

• Emergency response 

• Site rehabilitation 

• 	
5,2.1 Screening of Potential Environmental Impact 

• Construction at the proposed site of NTWF Project would not involve extensive land 

preparation since the stony wasteland at NTWF Project site is almost flat except at the 

banks of Sohar Nadi which is no be chosen for WTG installation due to topographic 

constraint. The impact of land preparation on the microenvironment i.e. Haji Suleman 
Barohi village land with no value addition to its land use, and the living area of Jhimir will 
be minor and not significant. 

• Site preparation activities would include clearing, excavation, earth and fill movement and 
transportation of wind turbine sets and associated equipment to the site. The said 
activities will not lead to extensive soil erosion resulting from removal of topsoil at the site, 

but to improvement of its quality. 

• Mitigation Measures: The fugitive dust emission would be controlled by spraying water to 
keep the soil moist and reduce the dust levels. Dust emission due to other materials of 

construction will be controlled through appropriate measures to reduce the level of impact 

to be of minor significance. • 
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• Temporary disturbance to the landscape that will occur during construction of site roads, 
turn-around areas and crane pads at each wind turbine location; construction of the 
turbine tower foundations and transformer pads; installation of the electrical collection 

system, including underground and some overhead lines; assembly and erection of the 

wind turbines, and construction and installation of the substation, will be limited to the 

footprints of the project site. 

• The alignment of Sohar Nadi (Seasonal Stream traversing across the project site) should 
be be disturbed due to high abundance of trees and faunal species and also the 

dependence of drinking water for the local cattle. The Sohar Nadi should be barricaded 

before the construction of the site to avoid the construction workers intrusion and cutting 

of trees. But access to local and their grazing animals should be provided. 

• 

• 

• 

• Mitigation Measures: Environmental Management Plan (EMP) and IFC' HSE Guidelines 

will be effectively implemented to keep the interventions in the ecosystem well within 
prescribed limits and contractors will be mandated to adopt the EMP in letter and spirit. 

• Vehicles and construction equipment will not be repaired in the field. If unavoidable, 

impervious sheathing will be used to avoid soil and water contamination. 

• For the domestic sewage from the construction camps, appropriate treatment and 
disposal system, such as septic tanks and soaking pits, will be constructed having 

adequate capacity, and after determining the soil percolation capacity. The contractor(s) 

will submit to the proponent the plans for the camp layout and waste disposal system, 

and obtain approval. 

• Waste oils will be collected in drums and sold to the recycling contractors or disposed 

environmental friendly through a waste contractor. 

• The inert recyclable waste from the site (such as card board, drums, broken/used parts, 

etc.) will be sold to recycling/disposal contractors. The hazardous waste will be kept 

separate and handled according to the nature of the waste. 

• 

• 
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• Domestic solid waste from the construction camp will be disposed in a manner that does 
not cause soil contamination. The waste disposal plan submitted by the contractor(s) will 
also address the solid waste issues. 

• The construction camp will not be established close to the Sohar Nadi and the living 
areas in particular the Haji Suleman Brohi Village. 

• Estimates available from other sites in Jhimpir wind corridor show that 7-10% of the 
project area is temporarily disturbed for road and crane pad construction. At completion 
of the project, the turbines, access tracks and associated equipment occupying about 1% 
of the site area, will meaningfully add value to the wasteland at NTWF area. 

5.2.3.1. Blocked Access 

• There are no settlements at the proposed site. Hence the construction activities at the 
site will not cause any inconvenience to the nearby population by blocking their access 
routes. The movement of extra heavy plant equipment along the roads leading to the site 
may require temporary adjustment and would not block the insignificant local traffic even 
for short periods of time. 

Mitigation Measures 

• The IFC's EHS Guidelines will be strictly followed and dedicated EHS manager will be on 
site 

• Movement of extra heavy loads will be carefully planned, in consultation with the 
communities in the surrounding and relevant authorities. 

• Diesel and other petroleum products used for the operation of construction machinery 
and transportation equipment would cause air pollution besides causing soil pollution 
through oil spills. The impact from such activity would be of minor significance and would 
be controlled by good housekeeping practices. 

• 9.06 m3  per day of water required for numerous construction activities would be catered 
through deep water borehole and will not have significant impact on other beneficial water 
uses or its reduced availability for downstream users. Conservation practices would 
nevertheless be adopted during the entire course of construction. 

• Noise and visual impact will be limited to the microenvironment. No major operational 
impact is envisaged at the construction stage from the NTWF. 

5.2.3.2. Temporary Borrow, Disposal Pits & Quarries 

In case there will be a requirement to establish temporary borrow and spoil disposal pits to 
source materials from quarries, and other contractor's facilities. If not sited or undertaken 
carefully these activities can result in reductions to air, water quality; and social impacts 
including social unrest and disease transmission. To mitigate these impacts: 

• The locations of temporary borrow and spoil pits will be determined during detailed 
design in accordance with applicable laws and regulations of SEPA. 

EMC Pakistan Pvt. Ltd. 
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Temporary Borrow and Disposal Pits 

• Borrow and disposal pits will not be located in environmentally sensitive areas. 

• Local community leaders will be consulted regarding the design and location of all borrow 

and disposal pits so as to ensure the safety of local communities. 

• Borrow pits should be properly barricaded to avoid the intrusion of wild and grazing 

animals. 

• Borrow and disposal pits are to be located away from settlements and hill slopes facing 

settlements so as to minimize visual impacts. 

• Spoil disposal pits should be in suitable depressions not adjacent to waterways. 

Quarries 

• Construction materials for tower foundations and access road works will be sourced only 

from established quarries which comply with environmental, health and safety and other 

applicable regulations. 

Temporary Facilities including Hot Mix and Belching Plants 

• Should be located at least 500m away from settlements. 

• Should not be located in environmentally sensitive areas. 

• Should have adequate drainage and not be subject to flooding. 

• Should not be within 100 m of any domestic or public water sources. 

5.2.3.3. Air Quality Deterioration 

Construction machinery, diesel generators and project vehicles will release exhaust 

emissions, containing carbon monoxide (CO), sulphur dioxide (SO2), oxides of nitrogen 

(N0x), and particulate matter (PM), which can deteriorate the ambient air quality in the 

immediate vicinity of the project site and along the road leading to it. Furthermore, 

construction activities such as excavation, leveling, filling and vehicular movement on 

unpaved tracks may cause fugitive dust emissions. 

Construction crew and other site staff can be impacted by this air quality deterioration. In 

addition, the exhaust and dust emissions caused by project related vehicular traffic may 

impact the communities living along the dirt track leading to the site. 

Mitigation Measures 

• Environmental Management Plan (EMP) will be effectively implemented to keep the 

interventions in the ecosystem well within prescribed limits while IFC's HSE Guidelines 

will be strictly followed and contractors will be mandated to adopt the EMP in letter and 

spirit. 

• Emissions from the generators will be monitored to ensure that the engines are properly 

tuned and maintained, and generators are so located that emissions are dispersed away 

from the camp and work areas. 

• 

• 

• 

EMC Pakistan Pvt. Ltd. 



Initial Environmental Examination (IEE) Study 
Norinco Thatta Wind Farm Pro 

• Noise emission from the vehicles and equipment will exceed 85 dB (A) but the same 
would be reduced to less than 85 dB (A) at 7.5 m from the source. Workers will be 

provided ear plugs and other safety equipment as safeguard against the hazards in the 
'high noise zones', which will be clearly defined. 

Table 5.1: Typical noise levels of construction equipment (noise level in dB (A) at 15 m) 

Bulldozer 

Front end loader 

80 
72-84 

4 Structure Construction 
1 I Crane 

- 
Welding generator 

75-77 

71-82 

74-88 

81-84 

76 

74-87 

81-98 

80 

83-94 

72-84 
83-94 

86-88 

80 
72-93 

83-94  

72-84 

83-94 

86-88 

83-94 

Jack hammer 

Crane with ball 

i 
Excavation and Earth  Moving 

-, 
Bulldozer 

Backhoe 

Front end loader 

Dumruck 

Jack hammer 

Scraper r 	- 

81-98 

75-87 

72-93 

72-84 

83-94 

81-98 

80-93 

80-93 

73-75 

86-88 

83-94 

74-77 

Concrete mixer 

Concrete pump 

_I 

4 

1  Concrete vibrator 

i-• 

... i_ Air compressor 

1 Pneumatic tools 

i Bulldozer 

Cement and dump trucks 

1 Front end loader 

I Dumptruck 

Paver  

1 Landscaping and clean-up 
 Bulldozer 

' Badthoe 

1 Truck 
T 1  Front and end loader 

1  Dump_truck 

Grading and Compaction 
Grader 	 , 

Roller 

, Paving 

Paver 

Truck 

Tamper 	 I 

_i_' Paver 

I Dump truck 

Source: U.S. Environmental Protection Agency, Noise from Construction Equipment and Operations. Building Equipment 
and Home Appliance. NJID. December 31,1971 

• The liquid effluents generated during the construction phase will include domestic 
sewage and grey water from the camp operation. 

• The sewage will be treated in septic tanks and soaking pits. 

• The storm water will be collected in ponds and either disposed of after appropriate 

treatment, or diverted to fields for vegetation, and rejuvenation of local flora. 

5.2.3.4. Gender and Social Issues 

The construction site and construction camp will be located outside the community 

settlements of Haji SulemanBrohi Village, thus eliminating any impact on the women of the 

area. The vehicular traffic on the local roads can potentially pose low level of adverse impact 

on the women of the area. 

Mitigation Measures 

• Construction crew will avoid entering villages and settlements. 

• Local norms will be respected 

• Communities will be informed and consulted before commencing the site works. 

• Strict adherence to EMP and 1FC's EHS Guidelines as well as code of conduct will be 

maintained by the construction crew. 
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• Environmental monitoring during the project execution will ensure compliance with the 

above mitigation measures and their adequacy, as well as significance of any residual 

impacts. 

5.2.3.5. Child Labor 

Although the use of child labor is not prevalent in the construction works such as those 
involved in the proposed project, yet the provisions of the Child Labor Act will be made part of 

the construction contracts, in order to ensure that no child labor is employed at the project 

sites or campsites. 

5.2.3.6. Cultural Heritage and Archaeological Issues 

There is no prominent cultural or archaeological feature in or around the NTWF Project site. 

Jhimpir has some unrecognized sites of historical and religious significance but they are at 

least 10 km from proposed wind farm site. 

Mitigation Measures: The recommended procedure will be followed during site excavation for 

construction at the site, which requires that if artifacts of significance are found, the finding will 

be immediately repor Led to ihe Department of Archaeology, Sindh. 

5.2.3.7. Flora 

Trees and shrubs (Indigenous Germplasm): One of the main causes of depletion of rangeland 

and desertification of the land in the microenvironment is the practice of cutting and uprooting 

trees and shrubs for use as fuel by the rural population because wood is the principal source 
of available energy, and the dead wood resulting from scarcity of rainfall, is also cash crop. 

Mitigation Measures: The trees are a valuable resource and are essential for sustaining the 

biodiversity of this fast degrading land. The Project will promote the program for protection of 

the indigenous plants and replant them if necessary. 

5.2.3.8. Fauna 

There is no Wildlife Reserve in close proximity of Project site. Low frequency of visits of a 
small number of mammals, birds, and reptiles leads to the conclusion that biodiversity of the 

area has been substantially reduced. Indian Monitor lizard (Varanus bengalensis) Wadhi 

Go/Gioh (reported but not spotted), and Monitor lizard (Varanus griseus) were neither 
reported nor spotted during the surveys for this study. The spiny-tailed lizard (Uromastix 
hardwickii) Sandha is in abundance. All sand mounds in the area have burrows of the 

sandhas. With extensive wood cutting the mounds are also getting flattened and despite their 

being protected by the locals they are getting endangered. 

Mitigation Measures: The NTWF Project will require land clearance for siting the WTGs. The 
Project site itself is stony wasteland and has only few mounds at the site that hosts the 

sandhas. Contractors will be required to commit to protect them and not to disturb the 

mounds but if necessary, the lizards will not be trapped but scared away. They usually find an 

alternative hole in the surrounding when scared. Commitment to protection of the lizards and 

other reptiles will be the mitigation measure employed to save the animals during 

construction. 

• 

• 

• 

• 

• 
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The sandhas will soon find other holes and get rehabilitated. These reptile species are scared 

by movement of mechanical systems or men and animals. Wind turbines and movement of 
rotors will be at hub height of —90 m, while movement of personnel would be around the 
WTGs that would be sited approximately 400 m apart. Thus it is less likely that the sandas will 

be disturbed if they continue to remain in the microenvironment of the WTGs. 

Birds: The impact of establishment of windfarms on birds may be in two broad categories: 

• Impact due to construction 

• Impact during operation due to bird collision 

The first deals with the clearance of vegetation over a small area for each WTG, disturbance 
due to incoming machinery and installation of the huge wind turbines. It is important to note 

that high aridity due to drought conditions has since reduced the richness of biodiversity of 
the site, and is no longer supporting bird or mammalian population. The population of the 
birds is also quite thin. These birds will migrate and as observed from the field survey, but 

being accustomed to the area, may return though infrequently. 

The second category deals with collision of birds with the Wind Turbine blades. It is important 

to note here that no bird of importance has been documented for the area in the literature nor 

identified during the field survey. 

Studies undertaken throughout the world have shown that WTGs on land based wind farms 
do not pose any substantial threat to birds and other wildlife. Risks of birds colliding with 

WTGs are much lower than with communication towers, high tension wires, vehicles, and are 

the highest with buildings and windows. 

The NTWF Project site does not have habitat of the concerned high flying birds including 

kites, vultures, and falcons or the Houbara bustard (Tiloor), which is in the IUCN Red List as 

low risk, near threatened. 

Mitigation Measures: NTWF Farm Project site is stony wasteland degraded further by 

removal of trees, sand, gravel and stone. As such the area offers no attraction to the falcons 

or other high flying birds for habitation, nor to the migratory birds which do not find an aquatic 
environment to land. The falcon or other high flying birds found in the microenvironment are 
those that stray in. The Environmental Management Plan will include monitoring the number 

of such birds flying in during the pre-construction period and also their mortality in case they 

fly in. 

The possibility of the noise-sensitive falcons flying into the wind turbine structures will be 
substantially lowered by the siting of seven wind farms in a row at Jhimpir. The cumulative 

effect of such siting would inhibit the high flying birds from flying into or landing in the Jhimpir 

Wind Corridor. The wind corridor is not on the fly way of the wintering birds and also not a 

habitat for the falcon or Houbara bustard. NTWF Project site will not contribute to birds being 

inhibited in flying in or landing in the wind corridor. 
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The noise level of about 95 to 105 dB(A) is even otherwise sufficient to scare the high flying 
birds. The movement of the rotors at 12 to 15 rounds per minute is not so brisk as to entangle 

a bird easily. The EMP will include monitoring the incidence of such birds straying in and the 
number of birds killed or injured. 

5.2. 	s creening; of PiAE-ntiai Environmental 	 Operation St,lt 

Operation of NTWF Project at the proposed site would start as soon as the wind turbines and 
substations are in place, and the system starts to produce power. Environmental problems 
identified at the operations stage relate to the following aspects: 

• Air quality and noise level changes due to operation of fleet of trucks, container trucks 
and operation of mechanical equipment. 

• Visual Effects 

• Noise Effect 

• EMI Effects 

• Flicker Effects 

• Cultural Heritage and Archaeological Issues 

• Flora 

• Fauna (Wildlife, Birds) 

• Recreational and Tourism Issues 

• Operation of NTWF Project would not release air pollutants into the airshed, and 
wastewater will be discharged into soak pits after treatment. 

• Diesel and other petroleum products used for the operation of mechanical equipment and 
transportation vehicles would cause air pollution besides causing soil pollution through oil 
spills. The impact from such activity would be of minor significance and would be 
controlled by good housekeeping practices. 

Mitigation Measures: The induced impact on operation of the appropriately sited wind turbines 
on the microenvironment will be monitored through Environmental Management Plan (EMP) 
and IFC's HSE Guidelines on Wind Energy 2007, and mitigated, if necessary by adoption of 
suitable measures to minimize the impact of Visual effect, Noise effect and Flicker effect on 
the micruenviror If flerli as well as hiecroenvirournefit. 

5.2.4.1. Noise Effect 

• The rotor blades of the wind turbines are the main source of noise during the operation 
phase of the wind power plants. 

• The study of noise data for a wind power generation plant of similar size and using the 
same turbines in the same microenvironment shows that the noise levels generated by 
the wind farm drop down to 35-40 dB(A) range within a distance of about one kilometer 
from the plant. 

• The emergency generator, if installed at the site, will also generate noise of high level. 

However, much like the noise generated by the wind farm, its impact on the communities 
will be negligible, in view of the large distance. 

• 

• 

• 

• 
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• Advances in turbine technology and design have resulted in reduced noise emissions. 
Aerodynamic refinements that have combined to make turbines quieter include the 
change from lattice to tubular towers, the use of variable speed operations, and the 
switch to 3 blade turbine designs. Improvements in gearbox design and the use of anti-
vibration techniques in the past ten years have resulted in significant reductions in 
mechanical noise. The most recent direct drive machines have no high-speed mechanical 
components and therefore do not produce mechanical noise. 

Mitigation Measure 

• No mitigation measure is necessary. The staff will be provided with the personnel 
protective equipment (PPE). 

• The proponent may seek evidence that the type(s) of turbines proposed will use best 
current engineering practice in terms of noise creation and suppression. 

• Noise mapping study is recommended at the detailed design stage. 

5.2.4.2. Shadow Flicker and Blade Glint 

Shadow flicker occurs when the sun passes behind the wind turbine and casts a shadow on 
the immediate neighborhood. As the rotor blades rotate, shadows pass over the same point 
causing an effect termed shadow flicker. Shadow flicker may become a problem when 
residences are located near, or have a specific orientation to, the wind farm. Similar to 
shadow flicker, blade or tower glint occurs when the sun strikes a rotor blade or the tower at a 
particular orientation. This can impact a community, as the reflection of sunlight off the rotor 
blade may be angled toward nearby residences. Blade glint is not a concern for new turbines 
as matt finish paint is now being used which does not produce the glint effect. 

According to the report of Chief Medical Officer of Ontario in May 2010: Shadow flicker occurs 
when the blades of a turbine rotate in sunny conditions, casting moving shadows on the 
ground that result in alternating changes in light intensity appearing to flick on and off. About 
3 per cent of people with epilepsy are photosensitive, generally to flicker frequencies between 
5-30Hz. Most industrial turbines rotate at a speed below these flicker frequencies. 

Careful site selection, design and planning, and good use of relevant software, can help avoid 
the possibility of shadow flicker in the first instance. It is recommended that shadow flicker at 
neighboring offices and dwellings within 500m should not exceed 30 hours per year or 30 
minutes per day. 9At distances greater than 10 rotor diameters from a turbine, the potential for 
shadow flicker is very low. 

Careful site selection, design and planning, and good use of relevant software, can help avoid 
the possibility of shadow flicker in the first instance. Proponent will provide calculations 
(application of Windpro Software) to quantify the effect and where appropriate take measures 
to prevent or ameliorate the potential effect, such as by turning off a particular turbine at 
certain times. 

9  The shadow flicker recommendations are based on research by Predac, a European Union sponsored organization 
promoting best practice in energy use and supply which draws on experience from Belgium, Denmark, France, the 
Netherlands and Germany. 
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5.2.4.3. Wildlife 

The project site and its immediate vicinity do not provide habitat to any terrestrial or avian 
faunal species, nor is it located along or under the route of migratory birds. The endangered 
Houbara bustard found in the macro environment, and the highflying falcons are only few in 
number. The number of the few that visit the site and also their mortality will be recorded 

during the pre-construction period. High noise levels scare these noise sensitive bird species 

and the falcons, eagles and high flying birds would be scared off by the scores of WTGs lined 

up at the NTWF Project site in the Jhimpir Wind Corridor. 

Regarding the chances of avian collision with turbines, no such instances have been reported 

so far. There is a need to study bird behavior and characteristic in these areas which makes it 

necessary to undertake periodic bird counting and maintaining of records. 

Mitigation measures 

• Environmental Management Plan (EMP) will be effectively implemented to keep the 
interventions in the Jhimpir ecosystem well within prescribed limits. Contractors will be 

mandated to adopt the EMP in letter and spirit and strictly follow IFC's HSE Guidelines. 

• The project staff will not be allowed to indulge in any hunting, trapping or harassment 

activities. 

• Turbine arrays will be appropriately configured to avoid potential avian mortality (e.g. 

group turbines rather than spread them widely or orient rows of turbines parallel to known 

bird movements); 

• EMP will include increasing the visibility of towers and rotor blades to birds by using 

uniform colors and flashing rotor lights especially during migration; 

• A record of bird casualties will be maintained and reviewed at the end of every month. 

• The environmental monitoring and strictly following IFC's EHS Guidelines during the 

project execution will further ensure compliance with the above mitigation measures and 

their adequacy in dealing with significant residual impacts. 

cOnorm Ass ssment of Potentia, 	tronmental 

1 rxmpacts 

ivironmental Benefits of Wind Farm 	rnent 

Significant environmental benefits will be gained by establishment of the NTWF Project. 
Developing the renewable energy resource would, besides proportionately lessening the 

need to use fossil fuels such as imported fuel oil, or gas, complement the GoP efforts in 

increasing the power production capacity. Substantial reduction in gaseous emissions from 

fuel-fired generation will be achieved, although the amount would depend on the wind farm 

installed capacity. 

Saving 	ss)r - ris 

Utilizing wind power is among the cheapest methods of reducing CO2 emissions in electricity 

production. According to a Danish study, a 100 MW offshore wind farm will reduce CO2 

• 

• 

• 

• 
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emissions by almost 0.3 million tons per year, when substituting power from conventional coal 

fired power plants. The costs will be approximately US$ 5 per ton of CO2 for offshore wind 
farms situated near the coast. 

CO2 emission is not the only gas of concern in terms of global warming. Others include water 
vapor (Humidity) NOx, and VOCs have synergistic effects in retaining the thermal component 
of solar energy. The following indicative figures are based on the estimates that a 100 MW 

installed capacity power plant using fossil fuel produces 1 kg of CO2 for generation of each 1 
kWh of electricity. Accordingly the 50 MW capacity power plant based on fossil fuel would 
produce: 

• CO2 (a major contributor to the "greenhouse effect): 	310,000 tonnes/year 

• SO2 (Sulphur Dioxide a constituent of acid rain): 	4,750 tonnes/year 

• NOx (Nitrous Oxides a constituent of acid rain): 	2,300 tonnes/year 

• Thus NTWF Wind Power Generation Complex will 

-<›- Prevent emission of an amount equivalent to 310,000 tonnes CO2, 4,750 tonnes 
S02, and 2,300 tonnes NOx annually 

Add as much value as the saving on CO2 to the wind whose potential has so far 
remained neglected in the country. 

Help the government environmental initiatives in: 

Augmenting the power production capacity in the country, and 

Lowering the emission of greenhouse gases. 

The following matrix evaluates the severity of impact from different activities: 

Actions Affecting 	 Recommended 
Environment Resources & 	

Damage To 	
Mitigation 

Environment 
Values 	 Measures 

Environmental Problems due to Siting!  Locatio- n of Project  
1.Careful 

1. Damages to land design and 
by erosion and/or 	planning to 
accretion 	 minimize/offset 

problem 
2.Careful 
design to 
minimize/offset 

oblem  
2a.Appropriate 
sharing of 
water with 
KWSB Filter 
Plant 
3. Careful 
planning & 
Implementation 
of IFC's HSE 

1.Changes in hydrology 
affecting existing land 
values 

2. Changes in drainage 
pattern 

2a. Obstruction in Water 
Flow 

3. Changes in land uses 

2. Damages due to 
change in flooding, 
accretion, erosion 
hazards 

2a Conflicts with 
other beneficial 
water uses 

3. Possible loss in 
overall regional 
welfare 

Significance of Impact 

None Small Medium Major 
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• 

• 

EMC Pakistan Pvt. Ltd. 

W■IPMOMYMMI.191 moemas.01........"....manammamoxaseemee* 

Page 157 of 189 

Initial Environmental Examination (IEE) Study 
Norinco Thatta Wind Farm Pro'ect 	 • 

Damage To 
	

! Recommended 

Environment 	
Mitigation 

 
Measures 

Guidelines 
4. Careful 
planning & 
Implementation 
of IFC's HSE 
Guidelines 
5. Adequate 
attention to 
local problems 
6. Careful 
planning to 
minimize/offset 
problem 

7. Careful 
planning 

 Design 
11. Realistic O&M 

assumptions & 
Implementation 
of IFC's HSE 
Guidelines 
2. Appropriate 
equipment 
selection 
3. Careful 
planning/ 
designing I 
monitoring and 
use of 
appropriate 
standards 

3a. Careful 
Management of 
Resources 

Actions Affecting 
Environment Resources & 

Values 

4. Encroachment into 
precious ecological zones 

5. Resettlement 

Historical/monuments/cultur 
al values 

7. Environmental aesthetics 

B. Environmental Problems 

1. Unrealistic assumptions 
on available 0 & M skills 

2. Pollution Control 
Equipment Selection 

3.Environmentalpollution 
control operations 

3a. Surface water 

3b. Groundwater. 

3c. Air 

3d. Noise 

4. Impacts on adjacent land 
economic users including 
recreationhourism 

5. Occupational health & 
Safety hazards 

Sqnificance of Impact 

None Small Medium Major 

4. Loss of precious 
ecology 

5. Displacement of 
local population 

environmental 
aesthetics 
due to Inadequate  

1. Unnecessary 
damages because 
O&M requirements 
too high 

2. Assumed 
pollution removals 
not realized 

• 
values 

7 Loss of 

3. Possible loss in 
overall regional 
welfare 

3a. Impairment of 
downstream 
beneficial water 
uses 
3b Impairment of 
beneficial water 
uses 

3c. impairment of 
air quality 

3d. Environmental 
Degradation & 
Health hazard 

4. Impairment of 
land uses 

5. Hazards to 
workers health & 
safety 

3b. Careful 
Management of 	A/ 

Resources 
3c. Careful 
Management & 
monitoring 

3d. Careful 
planning & 
monitoring 

4. Careful 
planning/O&M 

5. Effective 
implementation 
of EMP & IFC's 
HSE 
Guidelines to 

6. 	 6 Loss of precious 



Actions Affecting 
Environment Resources & 

Values 

Damage To 
Environment 

6. Hazards to 
6. Hazards due to 

workers health & 
Spills/fires/explosions 

safety 

(a) Problems of 
a) runoff erosion 
	

Environmental 
Degradation 

b) worker accidents 

c) sanitation disease 
hazards 

• d) insect vector disease 
hazards 

b) Problems of 
Environmental 
Degradation 

c) Problems of 
Environmental 
Degradation 

(d) Problems of 
Environmental 
Degradation 

 

(e) Problems of 
Environmental 
Degradation 

e) hazardous material 
handling 

Significance of Impact 

None Small 1 Medium Major 
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Recommended 
Mitigation 
Measures  

offset  problem 
6. Effective 
implementation 
of EMP & IFC's 
HSE 
Guidelines 
7. Careful 

_planningldesgi n 
8. Effective 
implementation 
of EMP 

Stage  
1. Careful 
Planning and 
Implementation 
of EMP & IFC's 
HSE 
Guidelines 
a) Careful 
Planning and 
Implementation 
of EMP 
b) Careful 
Planning and 
Implementation 
of EMP 
c) Careful 
Planning and 
Implementation 
of EMP  
d) Careful 
Planning and 
Implementation 
of EMP & IFC's 
HSE 
Guidelines 
e) Careful 
Planning and 
Implementation 
of EMP& IFC's 
HSE 
Guidelines 
f) Careful 
Planning and 
Implementation 
of EMP & IFC's 
HSE 
Guidelines 
g) Careful 
Planning and 
Implementation 
of EMP & IFC's 
HSE 

7. Area sanitation 	
7.Sanitation/diseas 
e hazards  

8. Hauling routes in/out 	
8. Traffic congestion 

areas 	
and nuisances 

 along 	
 C. Environmental  Problems DuConesstructidn 

1. Problems due to 	1. Problems of 
uncontrolled construction 	Environmental 
practices 	 Degradation 

(f) Problems of 
f) dust/odors/fume 
	

Environmental 
Degradation 

g) explosion/fire 
	

(g) Problems of 
hazards/hazardous 
	

Environmental 
materials spills 
	

Degradation 
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h) noise/vibration hazards 

i) traffic congestion 

k) water pollution hazards 

Actions Affecting 
Environment Resources & 

Values 

I) blockage of wildlife/birds 	
(I) Problems of 

 
Environmental 

passageways 	 Degradation 

2. Uncovered cut & fill 
areas 

2. Inadequate construction 
monitoring 

Recommended 
Mitigation 
Measures 

Guidelines 
h) Careful 
Planning and 
Implementation 
of EMP& IFC's 
HSE 
Guidelines 

j) Careful 
Planning and 

, Implementation 
of EMP & IFC's 
HSE 
Guidelines 
k) Careful 
Planning and 
Implementation 
of EMP & IFC's 
HSE 
Guidelines 
I) Careful 
Planning and 
Implementation 
of EMP & IFC's 
HSE 
Guidelines 
2. Careful 
Planning and 
Implementation 
of EMP & IFC's 
HSE 
Guidelines 
2. Adequate 
monitoring 
during 

, construction 
and 
Implementation 
of EMP & IFC's 
HSE 
Guidelines 

D. Environmental Hazards Relating to Operations assuming proper design assu 
Adequate 
monitoring 
during 
Operation and 
Implementation 
of EMP & IFC's 
HSE 
Guidelines 
Adequate 
monitoring 
during 
Operation and 

1. Inadequate 0 & M 

2. Inadequate operations 
phase/environmental 
monitoring 

(h) Problems of 
Environmental 
Degradation 

(j) Problems of 
Environmental 
Degradation 

(k) Problems of 
Environmental 
Degradation 

2. Soil erosion & 
consequent 
damage to 
properties & 
environment 

2. Encourages poor 
construction 
practices 

1.Varietyof 
environmental 
degradation similar 
to items B.1 to 8 

2. Opportunity loss 
for feedback 
connections to 
project design and 

Damage To 
Environment 

Significance of Impact 

None Small Medium Major 

on O&M) 

• 

• 
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Actions Affecting 
Environment Resources & 

Values 

3. Occupational Health & 
Safety Programmes 
including accidents 

4. Nuisance from handling 
& Transportation of fuels on 
access roads 

5. Surface run off from 
plant yard 

2. Accelerated use of 
resources for short term 
gain 

Damage To 
Environment 

O&M 

3. Hazards to 
workers health & 
safety 

4. oil drips, spills, 
dust & noise 
hazards 

5. leakage of fuel 
on ground & oil 
drips 

2. Long-temi 
national 
environmental and 
economic losses 

Recommended 
Mitigation 
Measures —f- 

Implementation 
of EMP & IFC's 
HSE 
Guidelines 
Adequate 
monitoring 
during 
Operation and 
Implementation 
of EMP & IFC's 
HSE 
Guidelines 

--r 
Adequate 
monitoring 
during 
Operation & 
Implementation 
of EMP 
Adequate 
monitoring 
during 
Operation & 
Implementation 
of EMP 

1. Planning 
should be 
consistent with 
high-level 
government 
policies 

2. Planning to 
be consistent 
with polices 

3. Planning to 
be consistent 
with polices 
3a. Effective 
implementation 
of EMP & IFC's 
HSE 
Guidelines  

Significance of Impact 

None Small Medium Major 

E. Critical Environmental Review Criteria 

1. Long-term 
1. Loss of irreplaceable 	national 
resources 
	

environmental and 
economic losses 

3.Long-term 
3. Endangering of species 	environmental 

losses 

4. Intensification of 
urban 
socioeconomic 

with polices 
problems 
5. Intensification of 

5. Planning to 
5. Increase in 	 national 

be consistent 
affluence/poor income gap ; socioeconomic 

with pohces 
imbalances 

F. Potential Environmental Problems During Operation 	 
1. Removal or damage to 	; 1. Problem at 	I 1. Careful 

• 
4. Promoting undesirable 
rural-urban migration 

4. Planning to 
be consistent 



Careful 
planning, 
training of 
workers 

11 
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Actions Affecting 
Environment Resources & 

Values 
vegetative growth 

2. Land Use Changes 

3. Micro level changes in 
the human settlements 

4. Industrial & 
Transportation Activities 

5. Emergence of Slums & 
Wayside Commercial 
Activity 

Damage To 
Environment 

preparation of site & 
during operation 

2. Problem at 
preparation of site & 
during operation 

3. Problem at siting 
& Operation stage 

4. Problem at 
Operation Stage 

5. Problem at 
Construction & 
Operation Stage 

Recommended 
Mitigation 
Measures 

implementation 
of EMP & 
IFC's HSE 
Guidelines 
2. Careful 
implementation 
of EMP& IFC's 
HSE 
Guidelines 

3. Careful 
implementation 
of EMP & 
IFC's HSE 
Guidelines 
4. Not 
envisaged 
Careful 
implementation 
of EMP 
including Traffic 
Management & 
IFC's HSE 
Guidelines 

5. Not 
envisaged 
Careful 
implementation 
of EMP 

Significance of Impact 

None Small Medium Major 

• 

• 

G. Impacts from power Transmission facilities 
1. Unnecessary 

1 Environmental health 	exposure of 

hazard due to 	 workers to 

electromagnetic radiation 	environmental 
hazards. 

2. Depreciation of 
environmental aesthetics 

3. Encroachment on 
ecosystem 

2. Careful 
planning & 
implementation 
of EMP& IFC's 
HSE 
Guidelines 
2. Careful 

2. Loss of precious 	
implementation 
of EMP& IFC's fogy 

	 HSE 
Guidelines 

2. Loss of values 
• 

Overall Rating of Significance of Impact: 

Minor Significance 

Impact Confined to Microenvironment 
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Chapter 6 Environmental Management Plan 

This section provides an approach for managing environment related issues and describes 

the institutional framework for environmental management and resource allocations to be 
carried out by Project Proponent for mitigating the negative impacts during project execution 

and operation phases. 

Environmental management and monitoring is mandatory activity to be undertaken by the 
administration over the entire project cycle showing its commitment towards meeting 
environmental regulations / standards and good house keep practices as well as maintaining 

health and safety standards. In particular in water treatment projects, it not only requires 
regular monitoring but also adopting measures for conserving the project affected 

environment during design, construction as well as operation phase of the project assuring 

that the quality of the environment is maintained. 

EMP is a dynamic and a live document that is under constant review having periodic revisions 
and may be updated as required. Any amendments in the procedures, information are notified 

to the concerned personnel after the approval from the competent authority for subsequent 

implementation. 

It is important to remember that the main aim of producing an EMP is to improve 

environmental outcomes. The EMP needs to be communicated to appropriate staff and 

implemented. 

6 1, Objectives of Environmental Management Plan 

The EMP will help Project Proponent / Designer and EPC Contractor in addressing the 
adverse environmental impact of the Project, enhance project benefits, and introduce 

standards of good environmental practice. The primary objectives of the EMP are to: 

• Facilitate owner/project sponsors corporate policy on environment 

• Define the responsibilities of project coordinators, contractors and other role players and 

effectively communicate environmental issues among them. 

• Facilitate the implementation of mitigation measures identified in the IEE by providing the 

technical details of each project impact, and providing an implementation schedule. 

• Define a monitoring mechanism and identify monitoring parameters to ensure that all 

mitigation measures are completely and effectively implemented. 

• Ensure that after completion of Project, restoration of site and rehabilitation work will be 

carried out 

• Required equipment and human resources for environmental monitoring and meeting 

contingency plan objectives are in place and personnel are trained to meet accidents and 

emergencies 
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62. 	..ope of EMP 

This Environmental Management Plan has provided detailed strategy to be implemented for 

achieving improved environmental performance in the following areas: 

1. Environmental Management 

2. Water Usages and Disposal 

3. Recycling and Waste Management 

4. Storm Water Management 

5. Pollution Prevention/Environmental Risk Assessment 

6. Bio-Diversity 

7. Energy Management 

8. Transport 

9. Community Awareness 

mponents o, MP 

The EMP consists of the following components: 

1. Legislation and Guidelines 

2. Organizational Structure and Responsibilities 

3. Mitigation Plan 

4. Environmental Monitoring Plan 

5. Emergency Response and Contingency Plan 

6. Communication and Documentation 

7. Change Management 

Legisiatio and Guidelines 

The IEE for Wind Power Generation has discussed national and international legislation and 

guidelines that are relevant to the project. Project Proponent will ensure that the key project 

management officials and staff and all its assigned and associated consultants and 
contractors are aware of these legislations and guidelines prior to the start of the project 

activities. 

• EIA/IEE Regulation: The project will be conducted in conformance with EIA/IEE 

regulation and relevant international conventions and that guidance is sought from 

national and international guidelines. An independent monitoring consultant will be 

appointed for the project 

• NEQS Requirements: The NEQS for industrial gaseous emissions, Motor Vehicle 

Emissions and Noise levels, and Industrial and Municipal effluents will be followed 

throughout the project activities and operation. 

• 

• 

• 
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• Protection of Wildlife & Endangered Species: The Wind Corridor in Thatta taluka is 
wasteland having few trees on its area and hence offers no attraction for habitation to the 
falcons or other highflying birds of concern to the project. As such they are only 

occasional visitors to Jhimpir Wind Corridor. It will be necessary to monitor the number 

and type of visiting bird species including the falcons, eagles and black kites during the 

pre-construction and subsequent stages of the project. 

6.5. Organizational Roles and Responsibilities 

Project Proponent / EPC Contractor shall have its own Environmental Management System 
EMS to ensure the implementation of EMP and Health and Safety Issues during construction 

and maintenance. 

The environmental management responsibilities will be assumed by its Project Manager and 

his team members during construction and operations phase to: 

• Coordinate with relevant government departments 

• Identify and report changes in activities and services that may create new environmental 
aspects 

• Collect and coordinate information regarding environmental aspects, and maintain 

records related to environmental aspects and their impacts 

• Ensure construction work is carried out in an environmentally sound manner by the 

Contractor by incorporating environmental compliance by appropriate provision in the 

construction contract 

EPC Contractor will ensure compliance with the environmental management plan by way of 

training of construction crews in all aspects of implementation of EMP. 

6.5 1 Roles and Responsibilities 

6.5.1.1. Roles & Responsibilities of the Project Proponent 

• Prior to commencing construction, all necessary environmental permits, consents, 

permissions, reporting obligations to the regulatory entities, and any other authorizations 

have been obtained. All such documentation shall be available in the site EHS files 

• Submit project environmental management plan to Environment Ministry for approval. 

• Provide special training to main contractors / subcontractors on environmental 

management plan of this project. 

• Guarantee necessary legal consult and assistance concerning EHS during the project, 

and coordinate with Health, Safety and Environment Authority for settlement of EHS 

business. 

• Review and approve EHS plan and relevant files and supervise site work conducted by 

contractor and subcontractors during the project. 

• There should be a smooth communication on EHS business between Proponent and 

Contractor and assistance to subcontractor(s) if necessary. 

EMC Pakistan Pvt. Ltd. 
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6.5.1.2. Roles and Responsibilities of EPC Contractor 

• Comply with applicable EHS legal requirements, the rules, regulations of Pakistan, 

provisions for environment management plan of this project. 

• Be responsible for the safety and health of Contractor staff, and provide necessary 

training and personal protective equipment to them. 

• Issuing subcontractors EHS manage orientation, translating the requirements of the site 
EHS plan into the subcontractors' requirements and monitoring the implementation of 

these requirements by means of inspections. 

• Review any aspect of the subcontractors EHS program, plans or activities shall not 
relieve the subcontractors of their obligation to fully meet the requirements of applicable 

law and these requirements. 

• Hold Proponent/EPCC/Subcontractors weekly EHS meetings, analyze and summarize 

EHS business of last week, arrange EHS work of next week. 

• Coordinate with Contracting Party the entrance and exit from the Site in order to reduce 

to a reasonable minimum the interruption of the Work and traffic surrounding the area 

where Work is being performed. 

• Conduct site internal Audits and Assessment among subcontractors, in accordance with 

the contract and environment management plan. 

• Organize, implement and maintain an Emergency Response Plan and Organization to 

ensure a full and proper performance to safeguard their employees and property in case 

of emergency. Emergency Response Plan should be drilled regularly. 

• Stop any work or activity that violates occupational health, safety of employees and 

surrounding environment until it has been fully corrective. 

• Investigate and analyze accidents, incidents and occupational diseases, in order to 

identify the root causes and take corrective and preventive actions aimed at preventing 

the occurrence of similar events. 

6.5.1.3. Roles and Responsibilities of Contractor/Subcontractor 

• All Contractors/subcontractors will be responsible for carrying out all activities in a 

manner, which minimizes impact to the environment, occupational health and safety, and 
adherence to all provisions of the site EHS plan and environment management plan. The 

Principal subcontractors will be responsible for identifying and communicating all 

requirements to their Subcontractors and employees. 

• Comply with applicable legal rule and regulation in the field of EHS of Pakistan and 

provisions of EHS plan and environment management plan. 

• Guarantee the safety and health of their employees, visitors, contractor, subcontractors 

and other persons entering construction site by issuing high risk job instructors. 

• Identify measure, evaluate, prioritize, correct and/or control all risk factors present in the 

process of the project and design a strategy for the development and implementation of 

preventive measures. 

• 

• 

• 
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• Inform workers about risk factors arising in the execution of their work and EHS rules to 
follow to prevent the occurrence of work accidents or occupational diseases. 

• Provide financial resources necessary for the normal performance of preventive and 
corrective activities to be planned in the organization. 

• Attend Proponent/EPCC/Subcontractor's weekly EHS meetings, and analyze and 
summarize EHS business of last week, formulating recommendations for corrective / 
preventative actions. 

• Ensure that only those workers who are qualified and have received adequate training, 
have access to high-risk areas. 

• Maintain service in good facilities, machines, tools and materials for safe work. 

• Provide, without cost to the worker, clothes and appropriate personal protective 
equipment. Use, care and maintain in good condition all of personal protective equipment 
provided to them. 

• Comply with compulsory of noise level standard established in the environmental 
legislation of NEQS 

• Carry out necessary repairs, reconstructions, corrections and/or replacements of the 
Work, Works, Equipment and Materials at subcontractors' own costs and expenses if 
they can't meet the safety, environment and health standard of owner's Provisional 
Reception after Mechanical Completion 

• Subcontractor shall furnish transportation, housing, food, clothing, tools, supplies, 
furniture and other necessary facilities to its personnel in order to perform this Contract. 

• Promote the good conduct of reasonable measures to prevent any disturbances, 
protests, fights or any similar inappropriate conduct among personnel, and to preserve 
peace and protection of persons and properties in areas near the Site. 
Contractor/Subcontractor shall immediately and permanently expel from the Site any 
such persons who are involved in that kind of activities. 

• Subcontractor shall furnish the necessary means for proper protection of their personnel, 
the Works and the Equipment, including, without limitation: 

a. obligation to use personal protection devices; 
b. organization of any Work performed from heights, or in places containing 

welding gases, etc.; 
c. order and cleanness during the Work; 
d. security in accesses, roads, service paths, catwalks, railings, scaffolds, etc.; 
e. security in electrical and lighting installations; 
f. security in ancillary facilities, compressed air installations, welding 

equipment, storage of gas bottles, etc.; 
g. security in hoisting equipment; 
h. first-aid organization and ambulance services. 

• In all excavation, fill, and blasting, the Subcontractors shall take precautions to avoid 
adverse impacts to workers' safety and the property adjacent to site boundary of the 
work, so as not to disrupt the rights of way, transit, services public and others. 
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• Subcontractor shall provide all security devices to their Personnel and any visitors 
entering the Site. Personal protection elements that are obligatory for their Personnel and 
furnished by subcontractor depending on the workers' location, without being limited to, 

are the following: 

a. Work clothes; 

b. safety shoes; 

c. hard hats; 

d. headphones; 

e. gloves; 

f. eye protection; 

g. safety belts, 

h. air quality. 

• Buy the necessary insurance for their employees and facilities on jobsite, according to 

requirements of contractual items. 

• Maintain a system for recording and reporting of accidents, incidents and occupational 

diseases and the results of risk assessments and proposed control measures, which 

have access record to EPCC. 

• Within the Site, subcontractor shall adopt and comply with all rules and regulations 

regarding fire or explosions established in the Applicable Laws and those designated by 

Contracting Party and duly notified to subcontractor. 

• Prohibit or halt the work in which they warn imminent risk of accidents, because it is not 

possible to use appropriate means to avoid them. 

• Apply with necessary risk factors identifying signs or banners at the site. 

• All accidents and incidents that occur at the jobsite should be reported to EPCC and the 

owner at first time, attending accident investigations, analyzing causes, and formulating 

recommendations for corrective/preventative actions. 

• Organize, implement and maintain an Emergency Response Plan and Organization to 

ensure a full and proper performance to safeguard their employees and property in case 

of emergency 

EPCC will ensure compliance with the environmental management plan by way of training of 

construction crews in all aspects of implementation of EMP. 

6.6 	HS C °nil- tee 
EPCC will establish an EHS committee for the Project as the authority department which 

settles for safety, occupational health and environment business during the course of project 

duration period. EHS committee will strive to accomplish project objectives, applicable rules 

and regulations of Pakistan. 

EHS committee is composed of EPCC project manager, EHS Chief. EHS Assistant, chief 

principals of all subcontractors and specialized departments. Project manager serves as the 
chairman of committee. EHS responsibilities for specific positions are described in the 

following subsections. 

• 

• 

• 
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The EPCC EHS Organizational Framework of the Project is as below: 

EHS Committee 

Project Manager 

EHS Chief 

EHS Assistant 

I 
Subcontractor's EHS Manager Subcontractor's EHS Manager 

Competent Person Competent Person 

6.6.1, Roles and Responsibilities 

6.6.1.1. Project Manager 

• Ensure adequate and suitable resources are allocated to the project to enable the project 
to be completed, designating qualified persons to cooperate with business unit of the 

project while complying fully with the requirements of this EHS Plan, and all applicable 
regulatory requirements. 

• Ensure that any subcontractors have received a copy of this EHS plan before they submit 

a work plan at the jobsite. 

• Coordinate all EHS activities with owners and other subcontractor on the project site. 

• Issue a work stoppage directive where conditions exist which Immediately Dangerous to 
Life or Health (IDLH) is damaging to the environment. 

• Support or participate in the investigation of all accidents and reportable occurrences. 

6.6.1.2. EHS Chief 

• The EHS Chief will have overall responsibility for the environmental performance of the 

project and will ensure that all operations comply with EPCC Environmental Policy and all 

relevant regulatory requirements. 

• Ensuring implementation of this project EHS plan and compliance with rules and 

regulations of the Project to all personnel of contractor(s)/subcontractor(s) on site. 

• Support or participate in the investigation of all accidents and reportable occurrences in 

order to identify the root causes and take corrective and preventive actions aimed at 

preventing the occurrence of similar events. 
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• Ensure adequate facilities, procedures and trained personnel are available for all 

foreseeable emergencies. 

• Where applicable, ensure periodical EHS Inspections are conducted and keep document. 

• Attend Owner/Contractor/Subcontractor's weekly EHS meetings, and analyze and 

summarize EHS business of last week, arrange EHS work of next week. 

• Conduct site internal Audits and Assessment among subcontractors, in accordance with 

the contract and environment management plan. 

• Be responsible for the safety and health of EPC Contractor staff, and provide necessary 

training and personal protective equipment to them. 

6.6.1.3. EHS Assistant 

• Draft the site ENS plan and assist the EHS Chief in implementing the Site EHS Plan. 

• Ensure implementation of the provisions of the project, including training, development 

and revision of procedures, and periodic auditing of program compliance. 

• Attend Owner / Contractor / Subcontractor's weekly EHS meetings, and analyze and 

summarize EHS business of last week, arrange EHS work of next week, complete memo 

of meeting for later reference. 

• Conduct, or assist with conducting accident investigations, analyzing causes, and 

formulating recommendations for corrective/preventative actions. 

• Liaise with owner, contractor and Subcontractors, health medical services, local fire and 

police departments, and local regulatory agencies on EHS related matters. 

• Verify that all the EHS defects related to subcontractors are rectified and completed 

according to the owners' requirement. 

• Verify that EPCC and each contractor/subcontractor is providing adequate and proper 

record keeping as required by regulatory agencies and maintaining documentation of 

EHS training, EHS audits and inspections and occupational safety and health monitoring 

activities. 

• Maintain record keeping for the project and as required by owner and regulatory 

agencies. 

• Conduct site internal Audits and Assessment among subcontractors, in accordance with 

the contract and environment management plan. 

6.6.1.4. EHS Manager of Subcontractors 

• The subcontractors EHS Manager will be responsible for the effective implementation of 

the mitigation measures during the project by assigning a competent person supervising 

the execution of this plan. 

• Ensuring and documenting adequate environmental training to all personnel. Issuing 

high risk job instructors, ensuring safety and occupational health of employees, visitors, 

contractors / subcontractors and other person's entry into the jobsite. 

• Supervising execution of financial plan for the normal performance of preventive and 

corrective activities to be planned in the organization. 

• 

• 
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• Review qualification and training of workers who have access to high-risk areas. 

• Furnish transportation, housing, food, clothing, tools, supplies, furniture, first-aid 

organization, ambulance services and other necessary facilities to its personnel in order 
to perform this Contract. 

• Keep sufficient first-aid facilities and ambulance services available for its personnel, its 
Subcontractors' personnel, visitors and other persons at the Site. 

• Prohibit or halt the work in which they warn imminent risk of accidents. 

• Organize, implement and maintain an Emergency Response Plan and Organization to 

ensure a full and proper performance to safeguard their employees and property in case 
of emergency. 

• Conduct frequent and regular scheduled safety inspections of construction activities to 

monitor compliance with applicable rules and regulations and EHS plan. 

• Attend Owner / Contractor I Subcontractor's weekly EHS meetings, and analyze and 

summarize EHS business of last week, arrange EHS work of next week, complete memo 
of meeting for later reference. 

• Conduct, or assist with conducting accident investigations, analyzing causes, and 

formulating recommendations for corrective/preventative actions. 

• Verify that provide adequate and proper record keeping as required by regulatory 

agencies and maintaining documentation of EHS training, and inspections and 

occupational safety and health monitoring activities. 

6.6.1.5. Competent Person of Subcontractor 

• Report to EHS manager unsafe acts/conditions observed on the project site for prompt 

corrective action to eliminate the unsafe act/condition. 

• Ensure all work on site only proceeds when required Job Safety Analysis/Risk 

assessments have been completed, and reviewed by EHS Chief and communicated to 

those who can be impacted by the hazards identified. 

• Ensure all personnel wear all required personal protective equipment for the environment 

they are in and the tasks they are performing. 

• Attend Owner/Contractor/Subcontractor's weekly EHS meetings, and analyze and 
summarize EHS business of last week, arrange EHS work of next week. 

• Attend accident investigations, analyzing causes, and formulating recommendations for 

corrective/preventative actions. 

• Inform workers about risk factors arising in the execution of their work and EHS rules to 

follow to prevent the occurrence of work accidents or occupational diseases. 

• Maintain a system for recording and reporting of accidents, incidents and occupational 

diseases and the results of risk assessments and proposed control measures, which 

have access record to EHS manager. 

• Set up necessary risk factors identifying signs or banners at the site. 
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67 Environmentally Sound & Safe Workn, Procedures 

Contractors, sub-contractors and contract workers will be made aware of environmental 
aspects and Emergency Response Plan prior to commencing the work. Prior to leaving the 

site contractors, sub-contractors and contract workers will ensure that their work area is in 

safe position. On emergency call they will report in assembly area. Written procedures or 

standards will be prepared for all activities, where the absence of such procedures and 
standards could result in not following HSE policy, the law or the contract. 

Safe Working Procedures will be based on the following four aspects of job safety: 

• Safe Place: Work site will be designed and controls set up to ensure that working 

environment provides no significant risk to personnel, property and the environment. 

• Safe Equipment: All equipment for any job, including tools, machinery and protective 

equipment will be specified and/or designed to ensure that it poses no significant risk to 

personnel, property or the environment. All equipment will comply with legislative 

standards for conformity and test 

• Safe Procedure: Procedures will be designed for all aspects of the job to facilitate safe 

use of equipment at the work site to complete tasks with no significant risk to personnel, 

property or the environment. Design of procedure will be based on step-by-step analysis 
of the tasks involved (Job Safety Analysis), identification of associated hazards and 

elimination of control of those hazards. Procedures should allow for work in ideal 

conditions as well as under aggravating conditions e.g. adverse weather. 

• Trained Personnel: Suitable job-specific, safety skills and supervision training will be 

provided to personnel involved in construction and operation activities so that they are 

able to use the procedure and equipment at the worksite with no significant risk to 

personnel, property and environment. 

Safe Working Procedures will be available to contractors and sub-contractors, who will adopt 

the relevant labor laws of the country. 

6,8 	identification of Environmentally 

EMS will identify Environmental aspects at the initiation of activities at the site with regard to: 

• Emissions of fugitive dust and gaseous pollutants from vehicles and equipment, 

• Discharges of liquid effluent including oily waste and seepage to land, and water 

• Disposal of excavated material and solid waste to land, water and air 

• Noise 

• Consumption of natural resources and energy 

• Emergency releases 

• Fauna including high flying/straying birds, and Flora. 

• 

• 
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6.9. Environmental Assessment of Safe Procedures 

After identifying the environmental aspects, the related impacts will be assessed and the 

significance of each issue will be evaluated. Following aspects will be identified for evaluating 
the impacts: 

• Parts of microenvironment impacted 

• Parts of macroenvironment impacted 

• Whether the impact is beneficial or damaging 

• Severity of impact 

• Frequency or likelihood of impact 

• Existing mitigation measures 

• Adequacy of mitigation measures 

• Concerns of stakeholders/interested parties 

• Regulatory requirements and their compliance 

Impact rating 

Impact rating will be assessed for each identified aspect to determine the significance as 

small, medium and high intensity or non-significant. 

6 10 Pre-Construction Phase 

Following are likely to be the main activities at pre-construction phase: 

• Photographs of the project area will be taken for recording current status of environment 

to compare with alterations introduced by the Project 

• Monitoring disturbance or alterations in the natural drainage of NTWF Project land, and 

soil erosion, if any 

• Number of approach routes to different facilities over the wind farm and the substations 

will be minimized 

• Use of horns will be avoided 

• Soaking pits for waste water from campsites will be constructed and hazardous waste 

from these pits will be treated during rehabilitation and restoration phase 

• Leakages and drips from operating vehicles and equipment will be attended to 

immediately; vehicles with leaks will be restrained from operation at the site. All vehicles 

will carry fire extinguishers 

6,10,2, Environmental Aspects of Construction Activity 

Construction activities for establishment of NTWF Project would likely include the following 

main elements: 

• Location of campsite and field construction office 

• Land clearance 

EMC Pakistan Pvt. Ltd. 
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• Construction of site roads, turn-around areas and crane pads at each wind turbine 

location 

• Construction of turbine tower foundations and transformer pads 

• Installation of electrical collection system — underground and some overhead lines 

• Assembly and erection of wind turbines 

• Construction and installation of substations 

• Plant commissioning and energizing 

The above activities would likely entail the following issues that may have impact on the 

environment and require adoption of mitigation measures during the implementation phase: 

• Heavy weight and/or long trucks haulage 

• Surface sealing (WTG foundations) 

• Topsoil removal 

• Compressing of topsoil 

• Fuel storage 

• Concrete production 

• Waste disposal 

• Dust emission 

• Construction related noise 

• General conditions of construction site (visual) 

• Disturbance of fauna, including reptiles and resident birds 

• Impact on flora 

• Emergency response 

• Site rehabilitation. 

6. i 	rtential Impact 'If Construction Activ 	nation Meal►  r;. 
Construction at the proposed site of Wind Farm would not involve extensive land preparation 

and the likely impact will be minor and not significant on the microenvironment that has 

currently insignificant land use, while Haji Suleman Village is outside the Project site. 

• Site preparation activities would include clearing, excavation, earth and fill movement; 

transportation of towers, rotors, wind turbine sets and associated equipment to the site. 

The said activities will lead to soil erosion resulting from removal of topsoil at the site, but 

to improvement of its quality. The fugitive dust emission would be extensive because of 

aridity of the soil. Dust emission due to other materials of construction will be controlled 

through appropriate measures to reduce the level of impact to minor significance. 

• Temporary disturbance to the landscape will be limited to the microenvironment during 

construction at site, turn-around areas and crane pads at each wind turbine location; 

construction of turbine tower foundations and transformer pads; installation of electrical 

• 

• 

• 
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collection system, including underground and overhead lines; assembly and erection of 

wind turbines, and construction and installation of substations. 

• Formation of internal access tracks, foundation excavations, electrical trenching and 

other site works may have an impact on Haji Suleman Village especially Dust and Noise. 

Estimates available from other sites show that 7 - 10% of the project area is temporarily 
disturbed for road and crane pad construction. At completion of the project, the turbines, 
access tracks and associated equipment occupying about 1% of the site area, will 

meaningfully add value to the wasteland. On the other water sprinkling practices and 

noise attenuation devices will be utilize on the site. 

• Co-habitation issues with existing wind farm operations may require assessment and 

negotiation with landowners. 

• Diesel and other petroleum products used for the operation of construction machinery 

and transportation equipment would cause air pollution besides causing soil pollution 

through oil spills. The impact from such activity would be of minor significance and would 

be controlled by good housekeeping practices. 

• Water required for numerous construction activities would not be of such order as to 

result in any significant impact on other beneficial water uses or its reduced availability for 

functions of villages inside Project land. Conservation practices would nevertheless be 

adopted during the entire course of construction. 

• Noise, visual impact, flicker shadow and shadow impact will be limited to the 

microenvironment comprising the allotted land. 

• No major operational impact is envisaged at the construction stage from the NTWF 

Project. 

6.10.4, Potential Impacts at Operation Stage & Mitigation Measures 

Environmental problems identified at the operations stage of NTWF Project relate to: 

• Air quality and noise level changes due to operation of fleet of long vehicles, container 

trucks and operation of mechanical equipment. 

• • Visual Effects 

• Noise Effect 

• EMI Assessment 

• Flicker Effects 

• Cultural Heritage and Archaeological Issues 

• Flora 

• Fauna (Wildlife, Birds) 

• Operation of Wind Farm would not release air pollutants into the airshed, and wastewater 

will be discharged into the soak pits after treatment. 

• Diesel and other petroleum products used for operation of mechanical equipment and 

transportation vehicles may cause air pollution and also soil pollution through oil spills. 
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The impact from such activity would be of minor significance and would be controlled by 

good housekeeping practices. 

• Noise emissions from the wind turbines at NTWF Project site will have a high level at the 

top but the same would attenuate with distance. The noise level at the living areas at 
more than 500 m or 5 times the hub height will be within acceptable limits of the World 

Bank Guidelines and the limits recently proposed by Federal EPA. 

• Visual effect, Noise effect, EMI effect, Flicker effect induced by operation of the wind 

turbines will have no significant impact on the living area, located 500 m or 5 times the 

hub height outside the Project area in Haji Suleman Brohi Village. 

• Daily water requirement at the site during operation and wastewater discharges would not 
be of such magnitude as to result in any significant impact on other beneficial water uses 

or its reduced availability for the functions in the villages that are even otherwise outside 
the operations area of NTWF Project site. Conservation practices would nevertheless be 

adopted during the entire course of construction. 

• Generation of solid and hazardous waste will be of small order and good housekeeping 

practices will be adopted to reduce their impact. 

• There are no cultural heritage, recognized archaeological sites, endangered species of 

flora, wildlife reserve, or potential tourism sites that may need protection and hence no 

mitigation measures need to be taken. Mitigation measures have been proposed for the 

straying high flying birds. 

Mitigation Plan: Mitigation plan provided in section 6.11 as a key component of EMS lists all 

the potential impacts of project activities and associated mitigation measures identified in the 

IEE. 

• 

6 1 .7- 	 vironme ,sal Management Programs 

The following environmental aspects would require planned intervention by EMS for the 

Norinco Thatta Wind Farm Project: 

Institutional 
Pitied 
Activity 

Potential Hazards & 
Environmental Impacts 

Proposed Mitigation Measures and Residual impact Responsibilities & 
Actions Taken 

Site Land Lease in Jhimpir NTWF Project land in Taluka Thatta is part of the Project Design 

Selection 	Wind Corridor There are no issues relating to existing land use and land Consultant 

Land use, 
Resettlement of 
Population 

tenure or on loss of land, or loss of business. No 
involuntary resettlement is consequently required and no 
business is to be considered lost on the land. 

Accounted for in 
the Land Lease 

Relocation of assets There is no vegetation on wasteland of NTWF. 
There are no sensitive assets of concern on the NTWF 
Reject laid 

Seismic Activity Movable bearing capacity to be adopted for Seismic Design 
Changes in sub-sod Zone 2A. Consultant 

• structure resulting from Temporary disturbance to the landscape that will occur Will be accounted 

Location of campsite during construdion of site roads, turn-around areas and for in the Detailed 

and field construction 
office 

crane pads at each wind turbine location; construction of 
the turbine tower foundations and transformer pads; 

Design 

• 
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Institutional 
Responsibilities & 

Actions Taken 

Potential Hazards & 
Environmental Impacts 

Construction of internal 
roads at site, turn-
wound areas and 
crane pads at each 
wind turbine location; 
Construction of turbine 
to foundations and 
transformer pads; 
Installation of electrical 
collection system — 
underground and 
some overhead lines; 
Assembly and erection 
of wind turbines; 
Construction and 
installation of 
substation 

Construction activity 
induced Changes in 
Ecology 

Construction Activity 
induced Land Use 

Char_Kief 

Proposed tvtitigation Measures and Residual impact 

installation of the electrical collection system, including 
underground and some overhead lines; assembly and 
erection of the wind turbines, and construction and 
installation of the substation, will be Willed to the 
miarenvironment 
Estimates from other sites show temporally disturbance 
over 7 - 10% of project area for road and crane pad 
construction. On completion of project the turbines, 
access tracks and associated equipment occupying 
about 1% of the site area, will meaningfully add value to 
the wasteland at NTWF. 
Co-habitation issues with existing wind farm operations 
will require assessment and negotiation with landowners. 
Diesel and other petroleum products used for operation 
of construction machinery aid transportation equipment 
would cause air pollution besides causing sot pollution 
through oil spills. The impact from such activity would be 
of minor significance and would be controlled by good 
housekeeping practices. 
Water required for numerous construction activities 
would not result in any significant impact on other 
beneficial water uses or reduce its avallabdity for 
functions of villages outside Project area. Conservation 
practices would nevertheless be adopted during the 
entire course of construction. 
Noise, visual impact, ticker shadow and shadow impact 
will be limited to the microenvtronment comprising the 
allotted laid. 
No major operational impact is envisaged at the 
construction stage from the NTWF Prolect 
Land use changes in ecology and Loss of vegetation will 
be non-issue on the wasteland of proposed NTWF 
Project 
IFC's EHS Guidelines will be strictly followed to minimize 
changes if Ty 
Restoration of land after use and Plantation of 
indigenous Trees 

Environmental 
Consultant 

Environmental 
Consultant 



Potential Hazards & 
Environmental 

Impacts 
Safety on Access 
Road, Construction of 
site roads, turn-around 
areas and crane pads 
at each wind turbine 
location; 
Construction of the 
turbine tower 
foundations and 
transformer pads; 
Installation of the 
electrical collection 
system — underground 
and some overhead 
lines; 
Assembly and 
erection of the wind 
turbines; 
Construction and 
installation of the 
substation 
Water Supply & 
Drinking Water 

Slope Protection 

Wastewater 

' Project Activity 

Environment 
Speciaist/Design 
Consutant 
Detailed Designs to indude 
water supply and 
sewerage system and 
standad septic tanks at 
construction  sites. 
Environment 
SpeciattOesign 
Consultant 
Designs MI provide for 
directing surface flow away 
from WTG foundation and 
into bandats/temporary 
reservoirs for subsequent 
use in plaitation. 
Envkonment 
SpeciaisbDesign 
Consoled 
Septic tanks will darify the 
wastewater by sludge 
settlements and reduce 
BOD with increased 
residence time. Overflow 
from the septic tank will 
flow into standard soak 

• 
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Institutional 
Responsibilities & Actions 

Taken 
Environment 
Specialist/Design 
Consoled 
Design to include the on-
site faulty in NTWF 
Project 

Proposed Mitigation Measures 

IFC's EHS Guidelines will be strictly 
followed 
Incorporation of Safety provisions 
The impacts from Wind Farm Project 
during construction, and installation of 
machinery and the resulting emission of 
noise and gaseous effluent, and 
wastewater discharges during siting, 
construction and operation of the NTWF 
Project would be of small order and would 
be of little significance at Project site or its 
microenvironment and none in its 
macroenvironment 

IFC's EHS Guidelines will be strictly 
followed 
NTWF Project would have its share of 
water from deep groundwater well that will 
have no significant impact on the current 
beneficial water uses in the area. 

IFC's EHS Guidelines will be strictly 
followed 
Intersecting natural flow will be diverted to 
protect foundations/piles towards bandats 
for use in vegetation 

IFC's EHS Guidelines will be strictly 
followed 
Sewerage system for conveyance of 
wastewater from construction sites to 
septic tanks and separate arrangement 
for sludge disposal to be provided at 
campsite and residential area of workers 
and officials at NTWF Project. 
Provision of Gravel/Sand Bed for passing 
Workshop/Yard wastes containing oil & 

_grease  

• 
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Institutional 
es, IR ponsibilities & Actions 

Taken 
Environment Specialist/ 
Design Consultant 
Positioning of containers 
and bum pits will be 
provided for in the 
furnishings. 

Potential Hazards & 
Project Activity 	Environmental 

Im_pacts 
Solid waste 

Construction Waste 

Air Quality 

Air Pollution 

Noise Pollution  

Proposed Mitigation Measures 

IFC's EHS Guidelines will be strictly 
followed 
Solid waste at camp & construction sites 
will not be mixed with hazardous waste 
and will not be disposed of into open land 
or into the dry wadis (valleys) in the area. 
Segregation at source and provision of 
containers for conveyance to bum-pit at 
construction sites. 
Construction waste will be disposed of in 
designated areas at borrowpits. 
IFC's EHS Guidetines will be strictly 
followed 
The akshed of the NTWF Project is 
unpolluted. The dust fall in the 
microenvironinent is high as a result of 
high aridity ki the *shed of the 
macroenvironment as well as that of the 
site itself.  
IFC's EHS Guidelines will be strictly 
followed 
Air and noise pollution and other forms of 
nuisance h the microenvironment and 
macroenvironment of site will be mitigated 
by monitoring the level of particulate 
matter and noise. 
Av pollution due to fugitive dust emission 
aid operation of equipment during 
construction will be controlled by good 
housekeepkig practices e.g. sprinlding 
water. 
IFCs EHS Guidelines will be strictly 
followed 
Noise from wind turbines does not 
generally exceed background noise levels 
at a distance 5 rotor blade diameter from 
the turbines (5 - 7 rotor diameters is the 
conventional separation from older 
versions of turbines; noise footprint of 
newer turbines is smaller). 
No mitigation measures would be 
necessary on siting the NTWF Project at 
500 m from any avinglactivity area. 
Provision of ear plugs to personnel 
working in areas with noise level above 85 
dB(A) (WHO Guidelines). 

Design Consultant 
Detailed Designs to 
account for impact of high 
dust fall 

Environment 
Speaattst/Stpervision 
Consultant 
Implementation of EMP 
and Monitoring Plan wit 
ensure mitigation of impact 
of air pollution. 

Environment 
Specialist/Design 
Consultant 
Implementation of EMP 
and Monitoring Plan will 
ensure mitigation of impact 
of noise pollution. 
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• 

Environmental 
Issue 

Topsoil 
Conservation 

Institutional 
Responsibilities & Actions Taken 

Environment Speciaist/Design 
Consultant 
Design to include the on-site facilities at 
NTWF Project 

Location & 
Management of 
Project Facilities 

Requirement 	Mitigation Measures 

Management of 	IFC's EHS Guidelines will be 
Project facilities 	strictly followed 
and 	 Identification & inclusion of 
Conservation of 	siting in the overall design of 	• 
soil 	 different activity centers such as 

camp site, borrow pits, WTG 
foundation sites. 

Management of 	IFC's EHS Guidetines wil be 
Project facilities 	strictly followed 

The Desicy would ensure that 
Campsite is at 500 m distance 
from livkig areaNillage 
Campsite does not hinder 
movement of villagers 
Construction wastes are 
removed & disposed of in 
designated burrow pits in 
environmentAly sustainable 
manner 
Excavation of 50 an soil for 
borrow area 
Fugitive dust emission is kept to 
the minimum 
Site for storage of construction 
waste is duly restored after use 
Borrow pits for waste disposal 
at natural depressions are 
provided with impervious layer 
Hazardous waste induding 
concrete waste, if any is 
segregated & disposed of into 
borrow pits with impervious 
layer and liner 
Oil containers are in place for 
temporary storage of lubricants 
Sod contamination is avoided 
Ws are constructed and 
suitably landscaped near 
sensitive bcations such as 
schools, mosques and 
graveyards for providing 
sanctity to the structure and 
protection against noise 
pollution. 

Environment SpecialsioDesign 
Consultant/Contrador 
Design to include the on-site facility at 
NTWF Project and Contractor to 
implement the mitigation measures duly 
supervised by Supervision Consultant 
and Environment Speciaist by 
implementation of the EMP and 
Monitoring Plan. • 

• 
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Institutional 
Responsibilities 

EPC Contractor 

Potential Hazards & 
Environmental Impacts 

Awareness on Environmental 
Aspects related to use of 
equipment and associated 
environmental and 
occupabonal health hazards 

Awareness on Aspects related 
to use of equipment and 
associated environmental and 
occupational health hazards 

Awareness on Aspects of 
environmental, occupational 
health & safety 

Operation of heavy equipment, 
Noise, Fugitive dust emission 
Gaseous emission from 
construction equipment 
Accidents 

Stony wasteland Topsoil sandy 

Damages done to arid 
ecosystem by natural and 
man-made activities including 
sand/ & gravel excavation/ 
stone crushing /wood cutting & 
transportation 

L. 

Proposed Mitigation 
Measures 

IFC's EHS Guidelines will be 
strictly followed 
Creation of awareness on 
procedures of 
safety 
health 
environment 
Provision of protective devices 
for safety 
Provision of protective 
measures for workers 
IFC's EHS Guidelines will be 
strictly followed 
Provision of protective devices 
for safety 
Provision of protective 
measures for waters 
IFC's EHS Guidelines will be 
strictly bowed 
Provision of jobs for locals 
Provision of protective devices 
for safety 
Provision of protective 
measures for workers 

IFC's EHS Guidelines will be 
strictly followed 
Take cognizance of stony 
wasteland. 
IFC's EHS Guidelines will be 
strictly followed 
Safe Working Procedures; 
Environmentally Sound 
Standard Operating 
Procedures 
Emery 	Plan 
IFC's EHS Guidelines 41 be 
sticky fotiowed 
Implement good housekeeping 
and environmentally sound 
standard management 
praztices  
IFC's EHS Guidelines will be 
strictly followed 
Rainwater harvesting and using 
the water accumulation for re-
vegetation and Establishment 
of Biodiversity Park specific to 
aid zone environment 

Project Activity 

Mobilization of 
contractor(s) and 
pertinent equipment 
and machinery 

Mobilization of 
Proieot equipment 
and materials 

Establishment and 
operation of 
construction camps 

Construction 
activities at site 

! Topsoil 
Conservation 

Environmental 
Enhancement Re-
vegetation and 
Plantation 

Pre-Consbuction Phase: Land Preparation 
Initiation of activities 	Stony Wasteland, scanty 
at site 	 vegetation 

EPC Contractor 

EPC Contractor 

Contractor/supervised 
by HSE Manager 

Contractor/supervised 
by HSE Manager 

Contractor/supervised 
by HSE Manager 

Contractor/supervised 
by HSE Manager 
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Project Activity 
Potential Hazards & 

Environmental Impacts 
Proposed Mitigation 

Measures 
Institutional 

Responsioiles 

Management of Damages done by construction IFC's EHS Guidelines will be Contrador/supervised 
Drainage System activity to drainage system, and 

structures, and likely impact 
during construction 

strictly followed 
Take cognizance of arid/stony 
wasteland that is sandy 

by HSE Manager 

Avoid location of Camps and 
access tracks/internal roads on 
laid sloping towards the wadis 
Campsite will not be 
established in the vicinity of 
water supply sources to village 
in the surrounding. 
Maintenance of vehicles and 
other equipment will be allowed 
only in designated areas 

1 underlain with concrete slabs 
and a system to catch runoff. 
Washing of vehicles will be 
restricted. 

Protection of Cultural Adverse impact of siting IFC's EHS Guidelines will be Contactor/supervised 
& Community campsites strictly followed 	 by HSE Manager 
Owned assets Camps, access tracks, and 

other project sites will avoid 
cultural and community owned 
assets. 
No campsite will be established 
in the vicinity of cultural sites 
and community owned assets. 
Laid development will not 
require resettlement of 
population or relocation of 
structures. 

Project Activity 
Potential Hazards & 

Environmental 
Impacts 

Proposed Mitigation Measures 
Institutional 

Responsibilities 

Emergency Emergency IFC's EHS Guidelines will be strictly Ambulance to be provided at 

Medical Aid Management followed the Construction site 

Services Establishment of emergency First Aid 
system 

HSE Aistagerto implement 
Emergency Management 

Provision of speedy transportation 
system staffed by trained Medical 

Plan and Disaster 
Management Plan 

Technicians 
Adoption and implementation of 
tiretemerclency/contingency plans 

Environmental Creation of awareness IFC's EHS Guidelines will be strictly HSE Manager 
Awareness on procedures of 

safety 
health 
environment 

followed 
Provision of protective devices for 
safety 
Provision of protective measures for 
workers 

• 

• 

• 



EMC Pakistan Pvt. Ltd. 

Initial Environmental Examination (IEE) Study 
Ladner) Thatta Wind Farm Project  

Project Activity 

 

Potential Hazards & 
Environmental 

Impacts 
Environmental 
Management 
Services 

 

Availability of campsite 
environmental 
management services 

 

Emergency 
Management 

 

Availability of 
emergency services 

   

    

Disaster 	Keeping prepared for 
Management 	disaster 

Institutional 
Responsbilities 

IFC's EHS Guidelines will be strictly I HSE Manager 
followed 
Adoption and implementation of 
environmental services plans, 
induding: 
Best Management of Road 
construction Environment 
Best Ground & Housekeeping 
Management Practices 
Professional on-site management 
and support resources 
Assurare of access to emergency 
services at NTVVF Project WTG Units 
IFC's EHS Guidelines will be strictly 	HSE Manager 
followed 
Establishment of emergency 
systems 
Adoption and implementation of 
finalen cycon 	plans 
IFC's EHS Guidelines will be strictly 	HSE Manager 
followed 
Establishment of Contingency Plan 
for WTG units 
Preparedness for Disaster & 
Implementation of 

firelemercennficaltin9anq plans 

Proposed Mitigation Measures 

6,13. Emergency Response Plan 

NTWF Project EMS would implement its own Emergency Response Plan during the pre-
construction and construction stages. The Emergency Response Plan during the construction 
period will be managed and monitored by NTWF Project EMS Emergency Response Team. 
The Response team will ensure that the operations are carried out in minimal time avoiding 
any fire, safety and security hazard and affecting the environment. The team will be in 

readiness to adopt the following procedure: 

• Evaluation of the situation to identify the most important steps, which must be taken first 
and can have an important bearing on the overall action to be taken. 

• Deployment of required manpower and equipment 

• Organizing required logistical support so that there are no bottlenecks hampering the 

operation. 

• See to it that injured persons are cared for. 

• Respond to calls for ambulances for shifting the injured persons to neighborhood 
hospitals/healthcare units and if necessary to DHQ Hospital Thatta. 

• Isolate all sources of ignition and environmental hazard. 

• Evacuation of people who are in immediate or imminent danger. Response Team and/or 
in-charge of the Campsite will exert positive leadership and give instructions calmly, 
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firmly, explicitly, and courteously and obtain help of law enforcement agencies, if 

necessary. 

• Block approach roads if necessary for safety of operations. 

• Arrange for emergency notifications of water shed areas, public utilities, and the like to 

safeguard the public and property. 

• Surveillance and monitoring operations. 

• Retrieval and disposal of earth/debris and resources affected by the hazard at 

appropriate site. 

• Termination of clean-up operation. 

In the event of any EHS incident, Subcontractors will report details to the EPCC project 

manager or EHS Chief. 

External response services may be required where the site is not capable of responding to an 

incident or may require additional support services. These services may include local fire 
departments, medical emergencies teams or rioting response units where available, and they 

must be able to respond in an appropriate time frame. 

An information schedule should be prepared in advance to prevent delays if it is necessary to 

contact a service provider. This should include: 

• Exact location of the site including directions to the site from a well-known place such as 

highway exit or landmark. 

• Inventory of chemicals that may be spilledireleased. 

• Site contact person(s) including 24 hour contact numbers 

614. Training a. Exercises 

To ensure effective implementation of the Emergency Response plan, training programs for 

Disaster response personnel will be organized regularly in collaboration with wind farms in the 

neighborhood. The training program will aim at: 

• Maintaining the plan and working document to be fully operational. 

• Inform the Response Team members and other relevant personnel of their respective 

duties and procedures to be followed. 

• Familiarize all relevant personnel with the use of equipment. 

The training program will be structured according to the level of responsibility of the 

participants: 

• Classroom instructions as well as field demonstration will be conducted. 

• Regular operational exercise/drills will be conducted to ensure that the response 

organization and other components detailed in the plan function effectively and 

• Response Team members and other relevant personnel assigned specific responsibilities 

become fully familiar. 

• 

• 

• 

• 
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All EHS training programs for site personnel will include the following: 

• EPCC EHS Policy and Objective. 

• Project related activities with potential EHS impacts. 

• Mitigation requirements. 

• Environmentally sensitive areas potentially impacted by the project. 

• Specific activities mitigation measures and site EHS requirements. 

• Chemical storage and handling. 

• Reporting of EHS incidents. 

• Emergency response strategies (including those for oil and chemical spill/releases). 

All environmental orientation and training documentation shall be made available upon 
request. 

6.15. Environmental Monitoring Program 

Monitoring of different activities will be required to assess the impacts of activities during 
construction and operation on the environment. For this purpose NTWF Project EMS will 
establish its own unit to: 

• Coordinate with other units 

• Follow the monitoring frequency of selected parameters as per the monitoring plan given 
in the following Table. 

• Record all non-conformities observed and report them along with actions to Project 
Manager for further action. 

• Report any impact anticipated along with recommendations for further action. 

Contractor shall take note of the recommendations relating to issues arising during monitoring 
of construction activities. The following Tables show the checklist of actions for monitoring 
different environmental aspects during the construction and operations phases of the Project: 

Stage Monitoring areas Location of monitoriig 

Ecological 	Access Road to Wind 
Conditions 	Mast, and Access Rd 

from Wind Faun to 
Powediouse 

Documentation & 
Monitorin9 Frequency 

Visual analysis and observations 	Quartedy 
on flora and fauna for loss of 
biodiversity, recording number of 
trees lost, animals huntedAded 
and number of visiting birds, 
hunted, killed or saved 

Parameters to monitor 



Stage Monitoring areas 

Water 

.g 
45 

C§ 

Location of monitoring 

Sampling points at 
campsite, deep water 
well; 

Wastewater 	Outlet of the 
wastewater treatment 
system / septic tanks 

V, 

Solid Waste 
(► itchen) 

Solid Waste 

Collection, handing 
and disposal to 
designated 
areas/borrow pits 
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Parameters to monitor 

Water analysis for following 
parameters: 
PH 
Dissolved Oxygen 
Total suspended solids 
Common ions 
Oil & grease 
Coliform count 
Wastewater analysis for the 
following parameters: 
pH 
Total suspended solids 
DO 
BOD 
Oil & grease 
Observations on solid waste type, 
quantity and disposal arrangement 

Doannentation & 
Monitoring Frequency 
Quarterly 

Quaterly 

Qua terly 
S 

Air quality 	15 meters distance 
from activity area 

Parameters to monitor include: 
CO 
SPM 
SO2 
NOx 

I Before beginning of 
construction 
a. Monthly during 
construction 
ii. Quarterly during 

g Restoration of 	All excavation sites & 	Visual Observations 
"6 	sites 	Borrow pits 

w a u)  

Status Report for 
Completion of 
Construction 

Accidental risk 	Whole NTWF Site 

Activity area, 
Wind Farm, 
Access Road 
Installation of 
Machinery and 
equipment 
Operations areas 

Visual Observations 
Recording accidents /avian 
collisions during operation of WTG 
& equOment 
Noise intensity measurement 

Visual observations and 
Recording hazardlaccident 

Quarterly 

Quarterly 
Quarb* 

• 
/Avian collision 
at site 

o --se 

Occupational 
t  2 Safety 

 
2 1-(3- ! 
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Chapter 7 Findings, Recommendations & 
Conclusion 

7,1 	Summary of Findings 

Overall assessment of the environmental aspects and screening of potential impacts of the 

proposed activities pertaining to establishment of NTWF Project in Taluka Thatta, Jhimpir 

finds that: 

• NTWF Project site in the Jhimpir Wind Corridor is the preferred alternative and ideally 

suited for establishment of a large wind farm for wind classes 4-5. 

• An appropriate number of wind turbine generators (WIGS) will be sited on the wasteland 
area, with each WTG spaced at optimum distances apart following the annual maximum 

wind direction. 

• There will not be any issues on land acquisition, loss of land, or loss of business and no 

involuntary resettlement will be required. 

• Noise emissions from the wind turbines at NTWF Project site may have a high level at the 

top of the turbine but the noise level will be reduced with distance. The noise level at the 

living areas at more than 500m or in excess of one rotor diameter equivalents will be 

within acceptable limits of the World Bank Guidelines and the limits recently proposed by 

Federal EPA. 

• Visual effect, noise effect, EMI effect, flicker effect induced by operation of the wind 
turbines may have an impact on the living area, located 500 m from the NTWF Project. 
Therefore as a mitigation measure, it is proposed that wile siting the WTGs, a distance of 

1 km should be maintained from Haji Suleman Brohi Village. 

• Detailed design will give due consideration to location of the WTGs close to the living 
area at Hail Suleman Brohi Village. At the distance of 1 km, the noise from the wind 

turbine is reduced to acceptable levels, while the visibility, shadow flicker and shadow 

effects are not an annoyance but a curiosity. 

• Results from Stakeholder consultation with key informants of Haji Suleman Brohi Village 

suggests that the expectations of villagers should be met e.g. priority in unskilled Jobs 
during construction, provision of healthcare facility, installation of WTGs not too close to 

their village. 

• The related impact on operation of the wind turbines on the microenvironment will be 

monitored through environmental management plan and the IFC's HSE Guidelines, and 

mitigated, if necessary, by adoption of suitable measures at the site. 

• According to the Code for Seismic Design of Buildings (GB50011-2001), there is no 

seismic liquefaction in the area foundation. 

• The foundation (rock) soil mass in the project area is mainly composed of two layers: 

Layer 0 is composed of rubbles, mainly of moderate - dense structure, the bearing 

capacity characteristic value of which is 200 kPa-350 kPa. With fair mechanical property, 

it can be used as natural foundation. Layer20 is mainly composed of highly - moderately 
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weathered limestone, developed with small dissolved pores and karst cave, the bearing 

capacity characteristic value of which is 500 kPa-1200 kPa. With better mechanical 
property, it can be used as the foundation supporting layer or the underlying layer of wind 
turbine and ancillary buildings. 

• Precious ecology of the microenvironment of NTWF Project will be protected. The land 

being stony wasteland has no worthwhile vegetation. A few patches of dead wood and 
dried up shrubs may have to be removed for land clearance but the same will have only 

minor impact on the environment. 

• There are no cultural heritage, recognized archaeological sites, endangered species of 
flora, wildlife reserve, or potential tourism sites that may need protection and hence no 

mitigation measures need to be taken. Kinjhar Lake is located at a distance of 10 km 

away from the project. 

• Due vigilance will be kept for protecting the wildlife that may still be there. 

• Adoption of mitigation measures identified for different stages of the project will be keenly 

monitored to further enhance the environmental performance of the NTWF Project. 	 • 
Assessment of impact of activities during construction processes and operation stages at the 

NTWF Project site in Taluka Thatta shows that the impacts will be of temporary nature and 

small order. They are not expected to have any significant adverse impacts on the 

microenvironment and macroenvironment of the Project. The minor impacts resulting from 

said activities or operation of facilities would be mitigated. 

7,2 RecornmencAations 	 • 

IEE of the NTWF Project has identified the key environmental aspects that need to be 

attended to. Mitigation measures for the likely impact have been suggested. General 

specification/details have been worked out in respect of type of structures, grade of concrete, 
and all other materials of construction for the construction phase of NTWF Project. 

It is recommended that: 

• The structures and materials conform to recommended standards and follow standard 
practice of civil works. 

• Environmentally sound materials and goods are selected, with priority being accorded to 

products meeting national and international standards. 

• Traditionally well-tried materials are chosen for provision of utilities services in the 

Project. 

• Temporary inconveniences due to construction works are minimized through planning 

and coordination with local population and organizations in the neighborhood. 

• The foundations of the wind turbine towers are of concrete on bearing soil. Bearing 
capacity, settlement, static and dynamic loading conditions are determined while seismic 
conditions pertain to placement of the site in zone 2A and taken into account in the 
working designs that will submitted for approval. 

• The stability of soil is verified before laying the foundations of the wind turbines. 

• 
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• Environmental Performance Monitoring will be an integral part of the Project to ensure 

environmental safeguards. 

7.3. Conclusions 
Review of Guidelines for classification of polluted and unpolluted sites with respect to their 
airshed, watershed, soil, sensitivity of ecosystem including fauna, flora, wildlife, aquatic life, 

historical and archaeological sites and their values, along with assessment of impact by using 
the "Checklist of actions affecting environment and significance of their impact" has been 
used in this IEE Study for assessment of impact of different activities for establishment of 

NTWF Project. The review process finds that: 

• The impacts from NTWF Farm Project construction, and installation of machinery and the 

resulting emission of noise and gaseous effluent, and wastewater discharges during 
siting, construction and operation of the NTWF Project would be of small order and would 

be of little significance at the site or microenvironment and none in the 

macroenvironment. 

• Estimates on net saving in terms of air pollutants clearly suggest that operation of the 

NTWF Project would be economically viable and environment friendly. 

• No untreated wastewater would be discharged from the NTWF Project. Initiatives will be 

taken to harvest rainwater by channelizing it into dyked ponds for subsequent use in 

plantation. 

• Noise emissions from the wind turbines at NTWF Project site will have a high level at the 

top of the wind turbine and will decrease with distance. The noise level at the living areas 

at more than 1 km will be within acceptable limits of the World Bank Guidelines and the 

limits recently proposed by Federal EPA. 

• The level of emissions and discharges suggests that NTWF Project operations will have 
no significant impact either on its microenvironment that includes the proposed site for 

NTWF Project, or on its macroenvironment. 

Screening of potential environmental impacts at the different stages viz. siting, construction, 

installation of machinery and equipment and finally operation, leads to the conclusion that: 

• The wasteland at NTWF Project has remained an isolated component of the ecosystem 
of Lower Sindh for a long time. Location of NTWF Project will comprise value-addition to 

the wasteland, besides having no significant impact on the micro and macroenvironment; 

will not degrade the ecology of the stony wasteland in Jhimpir. 

• On the Other hand, the site is already designated for Wind Power projects and 11 wind 

farms are constructed or planned near the NTWF site (as described in figure 4.10). 

• Visual effect, noise effect, EMI effect, flicker effect induced by operation of the wind 
turbines may have an impact on the living area, located 500 m from the NTWF Project. 

Therefore as a mitigation measure, it is proposed that wile siting the WTGs, a distance of 
1 km should be maintained from Haji Suleman Brohi Village. The induced impact on 

operation of the wind turbines on the microenvironment will be monitored through 
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environmental management plan, environmental monitoring plan and the IFC's HSE 
Guidelines, and mitigated, if necessary by adoption of suitable measures at the site. 

• Results from Stakeholder consultation with key informants of Haji Suleman Brohi Village 

suggests that the expectations of villagers should be met e.g. priority in unskilled Jobs 

during construction, provision of healthcare facility, installation of WTGs not too close to 
their village. 

• There are no cultural heritage, recognized archaeological sites, endangered species of 

flora, wildlife reserve, or potential tourism sites that may need protection and hence no 

mitigation measures need to be taken. Kinjhar Lake is located far at a distance of 10 km 
away from the project. 

• Finding of archaeological artifacts during the construction phase will be immediately 
reported to the Department of Archaeology, Sindh. 

• The proposed NTWF Project, when commissioned, would become integral part of 
microenvironment of already developed wind farm area. 

This IEE Study finds that the value-addition characteristics of NTWF Project would respond to 
the principles of sustainable development that aim at "socially equitable and economically 
viable development to improve the quality of life for all citizens of the Earth, without altering 
the balance in the ecosystem". 

It is therefore concluded that if the field activities, including the implementation of all mitigation 

measures, are carried out in line with recommendations suggested in the report, the impacts 
from project's construction and operations will not be adverse so as to deteriorate the 
environmental quality of the project area and a more detailed report will not be required in the 

form of an EIA. Additionally careful implementation of the EMP will ensure that environmental 
impacts are managed and minimized and the project proponent meets all statutory 
requirements. 

There are two essential recommendations that need to be followed to ensure that the 
environmental impacts of the project are successfully mitigated. The Proponent shall ensure 
that: 

• All mitigation, compensation and enhancement measures proposed in this IEE report are 
implemented in full, as described in the document; 

• The Environmental Management and Monitoring Plan will be implemented in letter and 
spirit. 

Screening of potential impact suggests that the Construction & O&M of Norinco Thatta Wind 
Farm Project will, on adoption of the suggested mitigation measures, be an environmentally 
acceptable proposition and provide clean and renewable energy. It is recommended that the 
IEE be approved with the condition that recommendations given in the IEE and NOC will be 
duly followed by the proponent. 

• 

• 

• 

• 

• 
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•
1.1 Briefing

Norinco International Thatta Phase-II 50MW Wind Power Project ("Norinco-2") is

located at Ihampir in Sindh Province of Pakistan, about 110km northeast away from

Karachi and 80km northeast away from Port Qasim, with geographical coordinates of

68°0'4"-68°3'55" E and 25°5'23"-25°8'4" N. The project area stretches in nearly

northwest-southeast direction, with a length of about 6.7km and a width of 1.6km. The

elevation of the project area is 4Om-6Om.

Starting from Karachi, driving along the M-9 national Highway to Nooriabad and then

driving along the highway via Thatta- Thano Road for 30km, it will reach the wind farm

area by a country road which enjoys good conditions for traffic.

The geographical location of the wind farm is shown in Figure 1.1, the locations of

neighboring wind farms in the project area are shown in Figure 1.2, and the national

Highway (M9) to the wind farm is indicated in Figure 1.3.

•

•
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Figure 1.1 Geographical location of Thatta wind farm

•
1-3



Feasibility Study Report of
Norinco International Thatta Phase-II 50MW Wind Power Project ("Norinco-2',)

•

Figure 1.2 Locations of other 12 wind farms

•

Figure 1.3 National highway (M9)
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Figure 1.4 Low-cost road Figure 1.5 Project area

Wind data observed by two anemometer towers (FFC and Lucky) which are the nearest

to Thatta wind farm are collected in this stage. FFC anemometer tower is 80m high,

with coordinates of 67°58'22.20" E and 25°4'33.20" N, about 7km southwest from the

Thatta wind farm; wind date collected by FFC is available from June 1, 2007 to April 31,

2010. Lucky anemometer tower is 80m high, with coordinates of 67°59'46.9" E and

25°8'08" N, about 500m north from Thatta wind farm; wind date collected was

available from January 1, 2009 to December 31, 2011. For the geological positions of

the existing anemometer towers in Sindh Province, please see Figure 1.6 and Figure 1.7.

•

Figure 1.6 Geographic locations of existing anemometer towers in Sindh province

•
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Figure 1.7 Geographic locations ofThatta wind farm and the anemometer towers

From data collected by anemometer towers near Thatta wind farm, it can be found that

there is no destructive wind speed, wind energy resource and wind quality here are

better, prevailing wind direction is stable. Therefore, Thatta wind farm is an ideal wind

farm with certain development prospects. The wind energy resource distributions m

Pakistan are shown in Figure 1.8.
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Figure 1.8 Wind energy resource distributions in Pakistan

Entrusted by NORINCO INTERNATIONAL, Power China Northwest Engineering

Corporation Limited conducted the feasibility study of Thatta wind farm. The design in

the feasibility study stage mainly involves engineering geology, wind resources, WTG

(wind turbine generator) type selection and electric power generation estimate, electrical

engineering, civil works, environmental protection and water & soil conservation,

design budget estimate, financial evaluation and social effect analysis, etc. This

feasibility study report is prepared in accordance with the Preparation Method of

Feasibility Study Report for Wind Farm Projects issued by Development & Reform

Office, Energy [200S] No.899 and relevant regulations.

1.2 Wind Energy Resources

•

The main wind direction of Thatta wind farm is consistent with the main wind energy

direction. Wind speed and wind energy frequency in directions of WSW and Ware at

maximum. The prevailing wind direction is stable.

According to the observed data of Lucky anemometer tower in neighborhood, the

annual mean wind speed at 90m height is 7.62 mls (calculated as per the height of 8Sm

and shear index of 0.14, the same as below), the annual mean wind power density is 382

W/m2; the annual mean wind speed at 8Sm height is 7.S6 mis, the annual mean wind

power density is 372 W/m2; the annual mean wind speed at 60m height is 7.2 mis, the

annual mean wind power density is 331 W/m2
• In accordance with the Technical

Specification for Measurement and Evaluation of Wind Energy Resources for Wind

Farms, it is judged that the wind power density grade of this wind farm approaches

Class III, the wind energy resources are relatively rich.

Turbulence intensity at different heights of Lucky anemometer tower in Thatta wind

farm at wind speed of l Sm/s is 0.069~0.104, turbulence intensity at different heights of

FFC anemometer tower is 0.076~0.132, showing that the turbulence intensity is lower.

The calculation result of maximum (extreme) wind speed based on a variety of methods

suggests that the wind turbines with safety standards adequate for IEC Class II or above

can be selected for Thatta wind farm tentatively. In conclusion, there is no destructive

wind speed in Thatta wind farm, wind energy resources and wind quality here are better,

prevailing wind direction is stable. Therefore, Thatta wind farm is an ideal wind farm

with certain development prospects .

•
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•
1.3 Engineering Geology

According to Seismic Risk Map of Karachi, Hyderabad Divisions and Lasbela District,

Pakistan, the seismic intensity of the project area is at degree VII. The overburden in

the area is thinner, mainly consisting of highly to moderately weathered limestone, with

good mechanical properties. The area is classified as Type I with favorable a seismicity,

suitable for wind farm construction.

The project area stretches in northwest - southeast direction, with a length of about

6.7km and a width of 1.6km. It is a low and gentle hilly land with flat and open terrain

and less fluctuation, higher in the south and lower in the north, forming an inclined

platform, with a general elevation of 40m~60m. Gullies with drought-enduring shrub

are developed in the area. A large gulley formed by seasonal flood is developed in the

east side of the project area, the width of which is 60m~200m and the cutting depth is

20m in general, covered by dense vegetation.

•

Figure 1.9 Riverside highland Figure 1.10 Exposed rocks
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Figure 1.11 Zoning plan of regional seismic hazard of the project area

•
The foundation (rock) soil mass in the project area is mainly composed of two layers:

Layer (Dis composed of rubbles, mainly of moderate ~ dense structure, the bearing

capacity characteristic value is 200 kPa~350 kPa. With fair mechanical property, it can

be used as natural foundation. Layer @is mainly composed of highly ~ moderately

weathered limestone, developed with small dissolved pores and karst caves, the bearing

capacity characteristic value is 500 kl'a- 1200 kPa. With better mechanical property, it

can be used as the foundation supporting layer or the underlying layer of wind turbine

and ancillary buildings.

The possible karst bedrock in the project area can be excavated and replaced or treated

with consolidation grouting, so as to increase the bearing capacity of the foundation.

The buried depth of groundwater is greater than 10m in general, so the influence of

groundwater on building foundation can be omitted.

Two quarries are found about 12km in the south of the project area which can supply

concrete aggregates for the project with satisfied quality and storage. The quarries are

connected with the project area by asphalt road, the traffic condition is convenient.

•
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•
Water for construction and living can be obtained from the Lake Kalri about 10km away

from the project in the southeast.

1.4 Project Task and Scale

Thatta wind farm is located in Sindh Province, Pakistan. Its main task is to generate

electric power. Construction of the wind farm complies with development direction of

industrial policy for renewable energy sources in Pakistan. It is benefit for improvement

of energy structure and will mitigate electric power shortage at certain degree.

Furthermore, it can meet the demands for sustainable development of local economy,

ecological improvement and environmental protection.

According to the Technical Specification for Measurement and Evaluation of Wind

Energy Resourcesfor Wind Farm" it is judged that the wind power density grade of this

wind farm approaches Class III, the wind energy resources are relatively rich. The

project is located in a low and gentle hilly land with flat and open terrain and less

fluctuation, and is connected to Karachi by highway and country road, with a fairly

good traffic conditions.

In conclusion, the topographic condition and wind energy storage of the project area are

suitable for constructing the wind farm- I with an installed capacity of 50MW. The

convenient transportation condition of the project is favorable to project construction.

The installed capacity of Norinco International Thatta Phase-II 50MW Wind Power

Project (''Norinco-2'') is appropriate at this stage.

•

1.5 Type Selection & Layout of Wind Turbines and Estimation of

Power Generation

As the wind direction in the project area is relatively stable, with west-southwest (WSW)

and west (W) wind having the maximum wind speed, wind energy and wind frequency,

the prevailing wind direction is stable, and utilization rate of wind energy is higher.

According to the perennial wind direction and the main wind direction as well as terrain

conditions, wind turbines are arranged at those spots with high wind energy indicator

and high development value as much as possible.

The project area presents a long strip of 6.7km long and 1.6km wide. Considering the

project condition and in line with the principle of rational utilization to the maximum

extent and engineering experience, WTGs are arranged perpendicular to the prevailing •
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wind direction WSW and W based on the 2.5Dx 12D scheme.

The distance between nearby wind farms in the southwest and Thatta wind farm is about

O.5km - 4km, mostly greater than 2km, and there is a river in the north of the Thatta

wind farm. Therefore, the effect of wake flow is relatively small, which is beneficial to

the power generation of the Thatta wind farm.

GW121-2500kW/90m wind turbine is recommended tentatively at this stage. The layout

of wind turbines is shown in Figure 1.12.

TB

•

TO
Figure 1.12 Layout ofGW121-2500kW wind turbine

20 sets ofGW121-2500kW/90m wind turbine with a total install capacity of 50MW are

designed for the Thatta wind farm. According to the power generation of the

recommended wind turbine layout calculated by WASPIO.O software and in

consideration of comprehensive reduction with factors of wind turbines utilization rate,

reduction of control and turbulence effect, reliability of wind turbine power curve, blade

contamination and climate, etc., it is worked out that the annual grid energy IS

173.30GWh, the annual utilization hours are 3466 and the capacity factor is 0.396 .

•
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•
1.6 Electrical System

Voltage classes of main network of the national power transmission & distribution

company (NTDC) are 500kV and 220kV, while voltage classes of power distribution

network oflocal power company is 132kV and 66kV, of which 66kV is being converted

gradually to 132kV. The maximum power load in Pakistan in 2017 and 2020 will be

27840MW and 31900MW, respectively, with an annual average growth rate of 7.8% in

2013-2020. According to the power balance analysis of power system in Pakistan,

power shortage will be 14777MW in 2017 for the power grid of Pakistan, the power

shortage will be 1632MW in Sindh Province and Karachi; power shortage will be

I7223MW in 2020 for the power grid of Pakistan, the power shortage will be 745MW

in Sindh Province and Karachi. In accordance with the power system planning of

Pakistan, lhimpir New 220/132 kV collector substation with two transformers

(2500MW) will be built about 10km away from Thatta wind farm, which will be

connected to the nearby wind farms including Sunec, Titan, FINA, Hartford and Tapal,

etc.

According to the Norinco International Thatta Phase-Il 50MW Wind Power Project

{''Norinco-2'') at Nooriabad, Sindh, Pakistan and the planning of national grid of

Pakistan, power access scheme of Thatta project is as follows: a 132 kV collector

substation will be built with main transformer capacity of 3x50 MVA, two circuits of

132kV power transmission lines will be connected to the lhimpir New 220/132 kV

collector sub-station, with a transmission distance of about lOkm.

According to the Norinco International Thatta Phase-Il 50MW Wind Power Project

("Norinco-2") at Nooriabad, Sindh, Pakistan supplied by the Employer, the status of

other wind farms in Pakistan and the site condition of Thatta wind farm, to reduce land

occupation and shorten installation time, GIS double bus connection is proposed as

132kV power distribution installation (since GIS is technically advanced with

appropriate price).

132 kV busbar is designed with double busbar electrical connection; two incoming line

bays, two outgoing line bays, two protection bays and one bus-tie bay for main

transformers will be provided in total. Single busbar sectional electrical connection is

proposed at 35 kV side of the 132 kV collector sub-station, circuit breakers are set

between two busbar sections. Direct grounding system is adopted at the 132kV side of

•

•
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the main transformer.

•

Two 315 kVA service transformers will be adopted for the 132 kV collector sub-station

in this stage. One 200 kW diesel generator will be used as backup power source.

Substation service power system is equipped with automatic backup switching unit,

O.4kV single busbar sectional electrical connection is adopted, and five GCS-O.4 LV

switchgears are proposed.

A total of20 WTGs with unit capacity of 2500kW will be installed in the wind farm- I ;

one WTG will be connected to one box-type transformer. The transformer with a rated

capacity of 2750kVA will be installed near the WTG tower.

33kV embedded cable is selected as the power collection line to transmit power.

According to layout of WTGs and box-type transformers, capacity of WTGs and route

of power collection line, an 4-circuit trunk power collection line is designed; each

circuit with respective capacity of 12.5MW will be connected to 5 WTGs. Within each

circuit of trunk power collection line, No.1, No.2 and No.3 box-type transformers will

be connected by power cables, while No.4 and No.5 box-type transformers will be

connected by power cable. All the cables will be embedded and extended outside of the

132kW collector sub-station fencing and connected to 33kV switch cabinet through

cable trench.

The 20 WTGs will be divided into 8 groups, and the 20 box-type transformers will be

divided into 4 groups accordingly. Each group of WTGs and box-type transformers

share one optical fiber cable that is connected to the control equipment in wind farm

control center, forming an optical fiber ring network that performs control and

monitoring for each WTG and box-type transformer.

The final access mode of the project will subject to the review comment by NTOC.

1.7 Civil Works

Norinco International Thatta Phase-Il 50MW Wind Power Project ("Norinco-2") has

an installed capacity of 50MW, 20 sets of GW121-2500-90m wind turbines will be

installed, and a new 132kV collector sub-station will be built. According to the

Classification and Design Safety Standard of WindPower Projects (FO 002-2007,Trial),

the wind farm is classified as Grade III, medium-sized project; the foundation

structure of tower is designed as Grade I, the tower structural safety is of Grade I; for

the collector sub-station, the structure is of Grade II and the structural safety is of Grade

•
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•
II. The return periods for both the flood design standard of tower foundation and the

flood design standard of monitoring center of the wind farm are 30 years.

Based on the aseismic design code, the seismic fortification of tower foundation is Class

C; the seismic fortification of the main structures of the collector sub-station is Class C

and that of minor structures of the collector sub-station is Class D.

According to the geological conditions of the wind farm and data on WTG load,

cylindrical shallow footing of reinforced concrete is selected for the WTG tower

foundation of the project. The upper cushion cap is a round one in shape, with a

diameter of20.0m. The buried depth of foundation is 3.9m.

Starting from Karachi, one can arrive at the area near the wind farm along M9 highway

and Bula Khan road, and then enter the project area through a low-cost gravel road with

a width of 8m and a length of 8km or so. According to the general layout of WTGs,

low-cost road with total length of 14.3km and pavement width of 10m will be built in

the wind farm area for construction use. After land leveling, the exposed gravel

subgrade can be used as the temporary road surface during construction period. After

hoisting of wind turbine is completed, the construction road will be reconstructed into

the maintenance road, which will has 3m wide graded gravel pavement, O.5m wide

shoulders on each side; the rest 2m wide pavement will be reverted to the original relief.

Box-type sub-station applies concrete box foundation. The plan view size of the

foundation is determined according to box-type transformer dimensions.

At this stage, the collector sub-substation of the project consists of comprehensive

building, operation building, 132kV collector sub-station building, pump room, guard

room, etc., covering a total area of 12070m2. Rainfall in this region is small, and in light

of possible large flood in short time in flood period, drainage facilities should be well

prepared.

•

1.8 Construction Planning

Production and living materials: Karachi City, 110km away from the wind farm, is the

industrial, commercial and cultural centers. Its industrial turnover accounts for 40% of

the whole country. The main industries include shipbuilding, steel, machine tools,

cement, jute processing, textile and glass making, etc. Both construction materials and

construction markets are of certain scales. Construction materials and goods involved

by the project such as cement, steel materials, reinforcement, timber, fuels, sand, •
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aggregate, cables and small electric equipment all can be available from construction

materials market and equipment suppliers in Karachi City and its surrounding towns.

Living materials can also be available from the above-mentioned cities and towns.

Wells will be dug for water supply during the wind farm operation, and water for

construction could be drawn from Lake Kalri about 10km away from the wind farm in

the southeast. Temporary power supply can be obtained from two sets of 300kW diesel

•

generators.

Transportation: the proposed route for wind turbine equipment and transformer

transport is as follows: WTG assembly plant -+ Shanghai Port (China) -+ Karachi Port

(Pakistan) -+ Thatta wind farm (Pakistan); the sea transportation distance from

Shanghai Port to Karachi Port is about 11600km, and the land transportation distance

from Karachi Port to Thatta wind farm is about 140km.

The traffic route from Karachi Port to the project is as follows: Karachi Port -+ M9

national highway (about 110km) -+ Nooriabad -+ Bula Khan road (about 30km) -+

construction site. The Bula Khan road has an 8m-wide asphalt pavement. There are no

large buildings or trees along the road and the road slope is fairly low. The traffic

condition is good enough to meet the transport requirement of large-scale wind turbine

equipment.

Land acquisition: the state-owned land is acquired based on relevant policies of

Pakistan and local governments. Land occupation of the wind farm is 2500 acres.

The planned construction period of this project is 18 months.

1.9 Design Estimates of the Project

Budget estimate of the project is prepared in accordance with laws, regulations and

system of Pakistan with reference to existing documents, regulations, fees quota and

rate standards and price level of the fourth quarter in 2015 of China.

The total static investment of Thatta wind farm is 108,610,544.51 USD, the total

dynamic investment is 119,630,548.47 USD (excluding transmission works), the static

investment per kW is 2,172.21 USD and the dynamic investment per kW is 2,392.61

USD.

Capital source: capital fund accounts for 30% of the total investment, and the rest will

be from bank loan .

•
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Table 1 Summary of main technical economic indexes

Norinco International Thatta
Name Phase-II 50MW Wind Power Price ofWTG USDlkW 928.5

Project {"Norinco-2"}

Location Sindh province, Pakistan Price of tower barrel USD/t 1888.5

POWERCHINA NORTHWEST
The Designer ENGINEERING CORPORA nON Cost of foundation USD /set 289,707.27

LIMITED

The Contractor NORINCO INTERNATIONAL Step-up substation USD/set 14,416,761.09

Installed capacity MW 50 Earth-rock excavation m3 88,490.6

Capacity of single unit kW 2500 Backfilling m3 81,805.35

Annual power generation GW·h 173.30 Main work Reinforcement t 1,227.05
quantity

Annual utilization hours h 3466 Concrete 3 15,184.35m

Static investment USD 108,610,544.51 Tower (including foundation ring) t 6,135.8

Total investment USD 119,630,548.47 Required land for construction Acre 2500

Investment per kW USDlkW 2,392.61 Planned Construction period for power generation
Month

construction of first batch of wind turbines

Investment per kWh USDlkW·h 0.69 period Total construction period Month 18

Financing cost USD 10,409,048.63 Fixed number of production staff Person 20

Transmission works investment USD 0.00

• • •
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1.10 Conclusions

•

a) Karachi is a region with advanced economy in Pakistan, its economic strength is

powerful and energy demands are huge. Currently, energy supply in Pakistan mainly

comes from hydropower and coal-based thermal power. Pressure of environmental

protection in power field is great. Therefore, development of wind energy resource

along Karachi coast is not only the demand of the sustainable development of local

economy but also the demands of raising the local people's living standard and

improving the local power industry development.

b) Norinco International Thatta Phase-Il 50MW Wind Power Project ("Norinco-2") is

located in the northeast of Karachi City. There is less destructive wind speed in the

region where the wind farm is seated. The regional geology is stable, both transport and

electric access conditions are convenient, the general development conditions are

superior and it has good representative features in the coastal wind power base.

c) Construction of Thatta wind farm is feasible in term of technology through analysis

on wind resources for Norinco International Thatta Phase-Il 50MW Wind Power Project

("Norinco-2")with a total installed capacity of 50WM, comparison and selection of

schemes for wind turbine layout and main electric connection as well as study on

scientific and reasonable construction method.

d) The total static investment of Thatta wind farm is 108,610,544.51 USD, the total

dynamic investment is 119,630,548.47 USD (excluding transmission works), the static

investment per kW is 2,172.21 USD and the dynamic investment per kW is 2,392.61

USD .

•
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Annex A Property list of Norinco International Thatta Phase-II SOMWWind

Power Project ("Norinco-2") (recommended scheme)

Description Unit (or Model) Qty. Remarks

Elevation m 4Om-6Om

Longitude (East longitude) 68°0'4"-68°3'55"

Latitude (North latitude) 25°5'23"-25°8'4"

Location Annual average wind speed mls 7.62(at hub height of80m)

Annual average wind power density W/m2 382
(at 80m high)

Prevailing wind direction WSW, W

Number set 20

Rated
kW 2500

Power
Number Nos. 3of blades

Rotor
121.5diameter m

Swept
m2 11595

area

Cut-in
wind mls 3
speed

Rated
wind mls 9.3

Main
Main Wind turbine speed

equipment
electromechanical Cut-out

equipment wind rnIs 22
speed

Extreme
wind mls 52.5
speed

Hub 90
height

m

Generator
kW 2600capacity

Rated V 690
voltage

Main 33kV 2750/33.5
electromechanical box-type 2750kVA 20

equipment substation

•

•

•
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SZII-100000/132,
Model YN,dll

132±8x 1.25%/33.75kV

Main transformer Number set 3

Capacity MW 50

Collector
Rated

kV 132/33
sub-station

voltage
Number

of Circuit 2Number of outgoing
outgoing line circuit
circuits and

voltage level Voltage kV 132
level

Number 20
Foundation of wind turbine Reinforced concreteType

foundation
Civil works Number 20

Foundation of box-type substation
Type Reinforced concrete

foundation

Earth-rock excavation m3 88,490.6

Earth-rock backfill m3 81,805.35

Foundation concrete m3 15,184.35

Construction Works Steel bar t 1,227.05

New road km 14.3

Total duration (construction Month 18
period)

Static investment (year of preparation) USD
108,610,544.51

Total project investment USD
119,630,548.47

DynamicinvestmentperkW USDlkW
2,392.61

Construction auxiliary works USD
Estimate 459,545.17
indicators

Equipment and installation USD
81,096,513.22

Constructional engineering USD
10,671,523.45

Other costs USD
11,211 ,023.76

Basic reserve fund USD
5,171,930.28
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• 2.1 Overview

Pakistan, located in the northwest of the South Asia subcontinent, borders the Arabian

Sea to the south, India to the east, China to the north and Afghanistan and Iran to the

west, with a territory area 0[796,000 km2 and a coastline length 0[980 km. Three-fifths

of the territory mainly consists of mountainous and hilly lands, the southern coastal area

mainly comprises deserts, while plateau pastures and fertile soils stretch to the north.

The 2300km-long Indus River, originating from China, flows north to south and finally

joins the Arabian Sea.

Pakistan geographically enjoys tropical monsoon climate; most part of the country is

located in the regions with subtropical climate that is hot and dry; annual average

rainfall is less than 250mm, one-fourth of the national land has a rainfall of less than

120 mm, especially in the hot season-June and July, the temperature at noon exceeds

40

•

Sindh province is located in the southeastern part of Pakistan. The capital of the

province is Karachi. The province is bordered by India to the east and the Arabian Sea

to the south, with a land area of 140,900 km2 and population of 20.3 12 million, most of

which are Sindhis. Located in the lower Indus plains, the province has a dry climate

with an annual rainfall of 170nuIl.

Norinco International Thatta Phase-II 50MW Wind Power Project ( "Norinco-2") is

located in the northeast of Karachi, a southern coastal city in Sindh Province, Pakistan.

The wind farm is about II0km northeast away from downtown of Karachi City and

about 80km away from Port Qasim. The project area has a strip arrangement, stretching

in northwest - southeast direction, with a length of about 6.7km and a width of 1.6km.

The geographical location of Norinco International Thana Phase-II 50MW Wind Power

Project ( "Norinco-Z" ) is shown in Figure 2.1.

• 2 1
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Figure 2.1 Geographical location of Nor inco International Thatta Phase-II 50MW Wind

Power Project ( "Norinco-2" )

2.2 Karachi Meteorological Station

2.1.1 Basic data

I) Monthly average air temperature data (1971 to 2010);

2) Average monthly wind speed and wind direction at 00:00 UTC (Knots) (1971 to

2010);

3) Average monthly wind speed and wind direction at 03:00 UTC (Knots) (1971 to

2010);
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• 4) Average monthly wind speed and wind direction at 120:00 UTC (Knots) (1971

to 2010).

2.2.2 Basic condition

Karachi meteorological station, built in 1928, close to Norinco International Thatta

Phase-I150MW Wind Power Project ( "Norinco-2" ), is located northwest of the wind

farm, about 90km from Karachi (airport) in straight-line distance, and is situated to the

east of Karachi and to the west of Karachi airport. Coordinate of observation field

center is 24°54' N and longitude 67°08' E, the ground elevation is 21m, the anemometry

height is 7m. The weather element statistics of Karachi meteorological station are

shown in Table 2.1.

Sindh Province is located in the southeastern part of Pakistan, the capital of the province

is Karachi, located at the northwest of Indus river delta, it is bordered by the Arabian

Sea to the south and enjoys tropical monsoon climate, with low rainfall (annual rainfall

is about 200mm), most of rain occurs in July and August, climate in winter (November

~ next February) is warm, and hot in summer (April - August).

Table 2.1 Weather element at Karachi meteorological station (1971-2010)

•
Item Unit Value Remarks

Average air ·C 26.0temperature ._-- .-~-- -
Extreme highest air ·C 47.0 Recorded in June, 1979temperature
Extreme lowest air ·C 1.3 Recorded in December 1986
temperature
Average air pressure hPa 1008.0
Average vapor mb 21.65
pressure
Average wind speed mls 4.75

2.2.3 Annual average wind speed

Statistical analysis of observational data obtained at Karachi meteorological station

(1971 to 2010) shows that the annual average wind speeds at the weather station are

3.35 mis, 3.50 mls and 7.42 mls at 00:00 UTC, 03:00 UTC, 12:00 UTC respectively, the

inter-annual change in average wind speed is shown in Table 2.2 and Figure 2.1.

To conduct comparative analysis on the data obtained at the weather station and that

measured by anemometer towers, the UTC time is converted into local time, so 00:00

UTC, 03:00 UTC and 12:00 UTe correspond to the local time of 05:00, 08:00 and

, 7:00, respectively.
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Table 2.2 Statistics of annual average wind speed at Karachi meteorological station

Unit: rn/s •
05:00 08:00 17:00 05:00 08:00 17:00

Year Annual Annual Annual Year Annual Annual Annual
average average average average average Average

1971 4.1 4.4 8 1991 2.8 2.9 6.7

1972 4.1 4.6 8.4 1992 2.4 2.8 5.7

1973 4.4 4.4 8.2 1993 2.3 2.6 6

1974 4.3 4.4 8.7 1994 3.2 3 5.9

1975 3.1 3.6 7.4 1995 3.1 3 6.6

1976 3.6 4.1 7.6 1996 3.2 2.8 7.5

1977 3.3 4 8.3 1997 3.8 3.5 7.9

1978 3.1 4 8.4 1998 3.5 3.6 7

1979 2.8 3.2 7 1999 3.8 4.2 7.4

1980 2.8 3.2 6.9 2000 4.7 4.2 8.8

1981 3 3.3 7.6 2001 4 3.7 7.7

1982 2.5 3.3 7.3 2002 4.6 4.3 8.8

1983 2.9 3.1 7.2 2003 4 3.6 8

1984 2.4 3 7 2004 4.4 3.9 8.7

1985 2.2 3.6 6.9 2005 3.9 3.5 7.8

1986 2 2.7 6.5 2006 3.9 3.4 7.7

1987 2.7 3.6 7.4 2007 2.5 2.4 7.4

1988 3.4 3.4 6.5 2008 3.8 3.3 7.9

1989 2.5 3.3 6.5 2009 3.6 3.4 7.8

1990 3.2 3.4 7.1 2010 3.9 3.4 6.7
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Figure 2.2 Average wind speed variation histogram obtained from Karachi

meteorological station (1971~201O)

Table 2.2 and Figure 2.3 show that wind speed changes greatly at different times. At

05:00, annual average wind speed is 3.35m/s, at 17:00, annual average wind speed is

7.42m/s, with an increase of4.07m/s, indicating that the daily variation of wind speed in

this region is significant.

2.2.4 Monthly average wind speed

Monthly average wind speed variation at Karachi meteorological station (during the

period from 1971 to 2010) is shown in Table 2.3 and Figure 2.3.
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Table 2.3 Monthly average wind speed at the Karachi station

Unit: rn/s •
I 2 3 4 5 6 7 8 9 10 II 12 Average

05:00 1.44 1.81 1.94 2.79 4.77 6.14 6.45 6.47 4.85 1.30 0.93 1.]1 3.35
08:00 1.43 1.49 1.70 3.49 5.84 6.50 6.60 6.50 5.10 1.36 0.88 1.10 3.50
17:00 5.01 6.41 7.55 8.32 9.83 9.97 9.73 8.98 8.02 6.06 4.75 4.39 7.42
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Figure 2.3 Monthly average wind speed variation histogram obtained from

Karachi station (1971-2010)

Figure 2.3 shows that strong wind occurs in May to September and weak wind in

October to next April.• 2.2.5 Air temperature

Table 2.4 and Table 2.5 show the average temperature values over the years and the

monthly average temperature values of Karachi meteorological station obtained based

on statistics of the monthly average temperature values of nearly 40 years from 1971 to

2010 in Karachi station. The inter-annual variation and inter-monthly variation of

average temperature are shown in Figure 2.4 and Figure 2.5, respectively.

Variation histogram of annual average temperature at Karachi meteorological station

shows that air temperature in this area has a trend of gradual increase. The average

annual temperature from 1971 to '998 is 26.2·C, and average annual temperature from

1998 to 2010 is 27.2·C, increasing by nearly 1·C.

Table 2.4 Annual average temperature at Karachi station (1971-2010)

Average Average Average Average
Year temperature Year temperature Year temperature Year temperature

CC) ('C) ("C) ('C)

1971 26 1981 26.3 1991 26.1 2001 27.9
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1972 25.8 1982 26.2 1992 26.3 2002 26.8

1973 25.9 1983 25.9 1993 27.2 2003 26.9

1974 25.8 1984 25.6 1994 26.1 2004 27.3

1975 25.9 1985 26.1 1995 26.6 2005 27

1976 25.9 1986 25.8 1996 26.4 2006 27.4

1977 26.6 1987 26.5 1997 26.2 2007 27.5

1978 26 1988 27.1 1998 27.3 2008 26.8

1979 26.2 1989 26.1 1999 26.7 2009 27.6

1980 26.4 1990 25.9 2000 27.1 2010 27.5

Average 26.5

•

Table 2.5 Monthly average temperature at Karachi station (1971~2010)

Unit: 'C
Month 1 2 3 4 5 6 7 8 9 10 II 12 Average

Temperature 8.0 20.4 24.6 28.2 30.3 31.1 29.9 28.6 28.8 28.2 24.2 20.1 26.0

28.5 ---

28 --

27.5 -------- •
27 --

26.5 ---- ---- ----------- - ..-.--.- -··-----.orl -... ..-. -- .---.

26 r" f-

25.5 I
25

24.5

Figure 2.4 Histogram of annual average temperature change at Karachi station

(l97t~2010)
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Figure 2.5 Histogram of monthly average temperature change at Karachi station

(1971~201O)

2.3 Wind Data of the Wind Farm

2.3.1 Basic wind data

Wind data measured by two anemometer towers (Lucky and FFC) ncar Norinco

International Thatta Phase-Il 50MW Wind Power Project ( "Norinco-2") have been

collected. Lucky anemometer tower is 4km away from the center of the wind farm site

in crow flight distance and FFC anemometer tower 7km. Wind data of both anemometer

towers over a whole year are available and the integrity rate of valid data is relatively

high.

To verify the representativeness of the anemometer towers, 3TIF.R numerical weather

predication model of U.S. is used to conduct a simulating calculation on the wind

resource situation over the past 30 years of this region, the result is shown in Figure 2.6,

and the area pointed by arrow is the center of Norinco International Thatta Phase-ll

50MW Wind Power Project ( "Norinco-2" ) .

•
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Figure 2.6 Simulated wind resource distribution map for Norinco International Thatta

Phase-Il 50MW Wind Power Project ("Norinco-2") at 80m height by 3TIER database •
In accordance with the annual average wind speed at SOm height in Norinco

International Thatta Phase-II 50MW Wind Power Project ( "Norinco-2") area

simulated with 3TIER database statistics is S.I±1.lm/s, and the annual average wind

speed at SOmheight for both Lucky and FFC anemometer towers is 7.S±l.Om/s, it can

be seen that the annual average wind speeds in the two areas have a little difference,

indicating Lucky and FFC anemometer towers have a better representation with regard

to Norinco International Thatta Phase-II 50MW Wind Power Project ( "Norinco-2" ) .

Lucky anemometer tower is only 4km away from the center of the wind farm and has a

completed measured data of three years, thereby, the wind data of three years (January 1,

2009 - December 31, 2011) of Lucky anemometer tower is used as the basis of this

wind resource analysis and calculation, and FFC anemometer tower is used as the

reference.

The basic information of the anemometer towers is given in Table 2.6. The locations of

the anemometer towers are shown in Figure 2.7
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Table 2.6 Basic information of the anemometer towers in Norinco International Thana• Phase-II 50MW Wind Power Project ( "Norinco-2") area

Wind
Anemometer tower

Tower Height measurement Coordinate Elevation

cycle
configuration

Anemograph

2009.01.07 ~ N 25° 8'08" 10m\30m\60m\85
Lucky 85m 2011.1231 E 67°59'46.9" 85m Wind vane 28.5m\83.5

Temperature and air
pressure
Anemograph 10m\30m\,

2007.06.0 I ~ N 25° 4'33.20" 60m\80m(J )\80m(2)
FFC 80m 2010.04.31 E 67°58'22.20" 50m Wind vane 28m\78m

Temperature and air
pressure

•

·~i~.··

·iftI·

.. '. ,.,.'
'-"i~

Figure 2.7 Geographical location of Norinco International Thatta Phase-Il 50MW Wind

Power Project ( "Norinco-2") and the anemometer towers

2.3.2 Validation and analysis of wind measurement data

To effectively evaluate the wind energy resources of the wind farm, all the original

wind measurement data have been respectively verified and the discretion on the data

integrality and rationality has been made, thus to find out the irrational data and absent

data.

According to the Methodology of Wind Energy Resource Assessment for Wind Farm
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(GBIT18710-2002j, Wind Data Validation & Evaluation Software for Wind Farm

Design (2.0 version) developed by Beijing Millennium Engineering Software Co., Ltd

has been applied for validation of integrity, range, relativity and wind speed variation

trend on the measured data of each anemometer tower, including the following items:

(1) Hourly average wind speed range: Om/s-aum/s;

(2) Wind direction range: 0°-360°;

(3) When the cut-in wind speed is over 5.0m/s, the wind speed and wind

direction remain unchanged for continuous 6 hours;

(4) Hourly average wind speed variation is less than 6.0m/s;

(5) Under height difference of 1m-20m, the average wind speed difference is

less than 2.0m/s;

(6) Under height difference of 21m-40m, the average wind speed difference is

less than 4.0m Is;

(7) When the cut-in wind speed is over 5.0m/s, the standard deviation of wind

speed is less than 10.

•

After validation, all irrational data and absent data as well as the corresponding duration

have been listed out. The irrational data have been checked again so as to find out the

valid data and insert the data back to the original data group. For check result of each

anemometer tower, please refer to Table 2.7. For measured wind speed of each

anemometer tower, please refer to Table 2.8.

Table 2.7 Check of wind data of anemometer towers

•

Tower Check duration Supposed data Absent data Irrational data Valid data Integrity rate
of valid data

FFC 2007.06.01 153361 11586 0 141775 92.4%~ 2010.04.31

Lucky 2009.01.01 157680 5177 0 152503 96.7%~2011.12.31

Table 2.8 Monthly average wind speed at each height measured by each

anemometer tower (unit: m/s)

Tower Height I 2 3 4 5 6 7 8 9 10 II 12 Annual
Average

8Sm 8.0 6.1 6.2 7.0 8.9 8.8 9.3 9.3 8.5 5.7 6.9 7.1 7.66

60m 7.5 5.7 5.8 6.7 8.7 8.6 9.0 9.1 8.1 5.3 6.4 6.6 7.30
2009

Lucky 30m 6.3 4.9 5.2 5.9 8.0 8.0 8.4 8.5 7.3 4.6 5.2 5.3 6.49

10m 5.2 4.0 4.3 5.0 7.1 7.2 7.5 7.5 6.3 3.7 4.0 4.0 5.49

2010 85m 6.5 6.2 6.6 8.0 9.9 9.6 8.1 7.1 6.6 6.0 6.7 7.3 7.39
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• Tower Height I 2 3 4 5 6 7 8 9 10 II 12
Annual
Averaze

60m 6.1 5.8 6.3 7.7 9.6 9.3 7.9 6.7 6.3 5.5 6.3 6.7 7.02-_ .._-_ .._--_-- -._-- ..... _ .. ' ..... _ ...... 1·················1········· . -""-_---'-_' -_ .. _-_ ....... _- .. .... ._ ... _. _-------_ .. _ .........

30m 5.1 5.0 5.5 6.9 8.8 8.6 7.3 6.1 5.6 4.7 5.3 5.5 6.21

10m 4.0 4.0 4.6 6.0 7.7 7.7 6.4 5.2 4.7 3.8 4.1 4.3 5.22

85m 6.7 6.3 6.7 6.5 10.0 10.7 9.5 83 7.7 6.0 5.9 7.1 7.63

60m 6.2 5.9 6.3 6.2 9.8 10.4 9.2 8.0 7.2 5.6 5.6 6.6 7.28
2011

30m 5.2 5.0 5.5 5.6 9.1 9.7 8.6 7.4 6.3 4.8 4.6 5.4 6.45

10m 4.1 4.0 4.6 4.7 8.0 8.6 7.7 6.5 5.3 3.8 3.5 4.1 5.42

80m 8.9 8.8 9 8.5 6.1 5.2 7.1 (7.62)

80m 9 8.7 8.8 8.3 6.1 5.2 7.2 (756)

2007 60m 8.7 8.6 8.7 8.2 5.8 4.9 6.7 (7.33)
-..-- _. .- .._--- ---f---- -_ ..-f------ ..-..-

30m 8.1 8 8.1 7.6 4.9 4.1 5.5 (6.55)

10m 7.1 7 7.2 6.6 3.7 3 4.2 (5.47)

80m 7.1 5.2 6.6 7.4 11.9 9 10.2 9.5 8.2 6.8 7.4 6.5 8.11

80m 7.1 5.2 6.6 7.3 11.5 8.9 9.9 9.1 7.9 6.7 7.4 6.5 7.97
._- ..-

2008 60m 6.7 5 6.3 7.1 11.6 8.9 10.1 9.3 7.9 6.5 6.9 6.2 7.84

30m 5.6 4.3 5.6 6.5 10.9 8.4 9.5 8.7 7.2 5.6 5.7 5.2 709

10m 4.3 3.3 4.6 5.5 9.7 7.4 8.5 7.8 6.3 4.5 4.4 4.2 6.03

80m 7.9 6.1 6.5 7.2 9.2 9.2 8.8 9.2 8.5 5.5 6.7 6.8 7.55

-&0111 7.9 6.1 6.4 7.1 9.0 9.0 &.6 &.8 8.2 5.5 6.& 6.8 7.45

FFC 2009 60m 7.4 5.8 6.2 6.9 9.0 9.1 8.6 8.9 6.3 5.2 6.3 6.3 7.07

30m 6.3 5.0 5.5 6.2 8.4 8.5 8.1 7.6 7.4 4.4 5.2 5.2 6.40

10m 5.2 4.0 4.6 5.2 7.4 7.6 7.2 7.5 6.4 3.5 3.8 3.9 5.40

80m 6.4 6.2 6.8 8.2 (6.9)

80m 6.4 6.3 6.7 8.1 (6.85)

2010 60m 6 5.9 6.4 7.9 (6.54)

30m 5 5 5.8 7.3 (5.75)

10m 3.8 3.9 4.7 6.3 (4.69)

•

Note: 0 means incomplete statistics.

23..1 Analysis of representativeness ofJong series data

To obtain a set of data representing long-term average wind speed at the wind farm, the

long-term wind data recorded at Karachi meteorological station shall be used for

revision and amendment of the data collected by Lucky anemometer tower. Annual

average wind speed of Karachi station in the past 30 years (January 1981 - December

2010) is 4.63m/s; in the past 20 years (January 1991 - December 2010) is 4.78m/s; in

the past 10 years (January 200 I - December 2010) is 5.07m/s. According to

investigation, the wind data of Karachi station have been obtained through manual

observation at 05:00, 08:00 and 17:00 every day and the data are of poor accuracy.

Therefore, during this wind energy resource analysis, the hourly wind speed and wind
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direction data collected by Lucky anemometer tower at 8Sm height from January 1991

to December 20 I0 are revised and analyzed additionally with the long series data of

MERRA database.

MERRA, a reanalysis data product established by "Model Analysis and Forecasting"

project of NASA, is developed on the basis ofGEOS-S, which includes various modem

climate observation systems such as EOS, with normal accuracy of Skm per pixel and

highest accuracy of 3.Skm per pixel. MERRY covers all the remote sensing data from

1979 to the present.

In this study, the hourly wind data measured at 80m height in nearly 30 years (January

1981 - December 2014) at the location of Lucky tower in MERRY database is collected.

According to statistics of MERRA' data, the average wind speed in the time period of

nearly 30 years is 7.78m/s, the average wind speed in the time period of nearly 20 years

is 7.66m/s, and the average wind speed in the time period of nearly 10 years is 7.43m/s.

While the contemporary record (January 2009 - December 2011) of average wind speed

at the location of Lucky anemometer tower in MERRY database is 7.3Sm/s.

Considering the global climate change, the time period for representative characteristic

analysis of long series shall not be too long, so the average wind speed in the time

period of nearly 10 years in MERRY database is taken as analysis base. The

contemporary record at the location of Lucky anemometer tower is 1.09% smaller than

the MERRY's data, and is close to the average in nearly 10 years of the meteorological

station, showing a good long series representation.

With comprehensive consideration of the representativeness analysis of long series data

of Karachi station and MERRA, no correction is made in this design report.

•

•

2.4 Calculation of Wind Resources

2.4.1 Air density

Average air density is calculated by using the following formula according to average

month ly temperature, air pressure and vapor pressure measured at Karachi station (1971

to 2010):

1.276 p - 0.378e
p= x

1+ 0.003661 1000

Where,

t - average monthly temperature;
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• p - average monthly air pressures;

e - average monthly vapor pressure.

Regional average air density in Karachi station is calculated as 1.I63kg/m3• The air

density at the hub height in the site is estimated to be 1.150kg/m3 according to the data

of Karachi station.

In addition, Lucky and FFC anemometer towers are furnished with free air temperature

gauges and barometers. Air density is calculated by the following formula:

p
p=-

RT
Where,

•

jJ - air density, kg/rrr';

P - average annual atmospheric pressure, hPa:

T - average annual air Kelvin absolute temperature CC+273);

R - meteorological constant (287Jlkg·K).

For Lucky anemometer tower, the average air temperature measured is 32.49·C, average

air pressure is 999.70hPa, substituting the values into the formula, the air density at the

hub height is worked out as 1.131 kg/rrr'. For FFC anemometer tower, the average air

temperature measured is 26.6TC, average air pressure is 1002.29hPa, substituting the

values into the formula, the air density at the hub height is worked out as 1.155kg/m3
.

Considering that Lucky anemometer tower with same altitude as the wind farm is only

4km away from the center of the wind farm, and temperature and air pressure data of

three years are available at the anemometer tower. Based on comprehensive analysis,

the air density of Norinco lnternational Thatta Phase-II 50MW Wind Power Project

("Norinco-2") site is estimated as 1.131kglm3
•

2.4.2 Calculation of wind energy

(I) Average wind speed and wind power density

According to the statistics of data obtained from Lucky anemometer tower from January

I, 2009 to December 31, 2011, annual average wind speed at height of 90m (calculated

based on 85m with shear index of 0.14) is 7.62 mis, annual average wind power density

is 382 W/m7., utilization hour at annual effective wind speed (3.0m/y-.-20.0m/s) is 7357;

annual average wind speed at height of 85m is 7.65 mis, annual average wind power

density is 372 W/m2, utilization hour at annual effective wind speed CtOm/s~20.0m/s) is
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7339; annual average wind speed at height of 60m is 7.2 mis, annual average wind

power density is 331 W/m2, utilization hour at annual effective wind speed

(3.0m/s~20.0m/s) is 7311. Monthly average wind speed and wind power density

statistical results of Lucky anemometer tower at various heights are shown in Table 2.9.

•

Table 2.9 Statistics of monthly average wind speed and wind power density at various

heights of Lucky anemometer tower

Wind speed: m/s; wind power density: W/m2

Height Month Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Annual
average

Wind 7.13 6.24 6.53 7.25 9.7 9.77 9.03 8.26 7.65 5.91 6.54 7.23 7.62speed
90m Wind

power 320 226 240 322 657 665 580 433 319 175 264 348 382
density
Wind 7.07 6.19 6.48 7.19 9.62 9.69 8.96 8.20 7.59 5.86 6.48 7.17 7.56speed

85m Wind
power 313 221 235 315 641 650 566 423 311 171 258 339 372
density
Wind 6.6 5.81 6.13 6.84 9.33 9.45 8.72 7.92 7.2 5.49 6.06 6.62 7.2speed

60m Wind
power 248 179 204 281 604 619 536 394 276 141 205 254 331
density
Wind 5.55 4.98 5.41 6.13 8.63 8.79 8.09 7.28 6.42 4.71 5.04 5.38 6.39speed

30 Wind
power 147 111 144 211 487 502 431 311 204 89 116 131 242
density
Wind 4.4 3.99 4.51 5.23 7.62 7.81 7.18 6.37 5.46 3.73 3.87 4.13 5.38speed

10m Wind
power 83 63 91 141 342 355 301 213 134 51 61 67 160
density

•

(2) Wind frequency curve and Weibull parameters

Curve fitting calculation is conducted by using WASPIO.O program, annual average

wind speed measured by Lucky anemometer tower at height of90m is 7.65m1s, average

wind power density is 387W/m2
, Weibul1 parameters A = 8.7, k = 2.69; annual average

wind speed measured by Lucky anemometer tower at height of 85m is 7.59m/s, average

wind power density is 379W/m2
, Weibull parameters A = 8.6, k = 2.69; annual average

wind speed measured by Lucky anemometer tower at height of 60m is 7.23m1s, average

wind power density is 330W/m2
, Weibull parameters A = 8.2, k = 2.62. The Weibull

distribution of wind speed measured by Lucky anemometer tower at height of 90m and
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85m is shown in Figure 2.8. The Weibull distribution curve fitting is good in general.

30.0 30.0

Sector: AllSector: All

U: 7.65 m/s U: 7,59 mis

f
[D/D,i(m/s)]

f
[%!(m!s)]

0, 0..p.."""-"L4-L~-4'J."""""'4=""_ __ ---.
o u [m/s] 25.00

O. O...p.."""'-""+L-'-"-.t:...j<.lo"""""~'- __ -~

o u [m/s] 25,00

Figure 2.8 Weibull distributions of wind speed at height of 90m and 85m of Lucky

anemometer tower

•

(3) Wind speed and wind direction characteristics

a) Wind direction and wind speed

Annual wind direction and wind energy rose diagram plotted based on data measured by

Lucky anemometer tower at height of 90m are shown in Figures 2.10 and 2.11,

respectively. Figures show that the main wind direction for Norinco International Thatta

Phase-II 50MW Wind Power Project ( "Norinco-2") is west-southwest (WSW) wind

and west (W) wind, accounting for 31.62%, 30.99% of all year's wind, respectively;

prevailing wind energy direction is also west (W) wind and west-southwest (WSW)

wind, accounting for 23.54% and 22.79% of an year's wind, respectively, the prevailing

wind direction is consistent with prevailing wind energy direction. The statistics for

wind direction and wind energy proportion of various sectors at height of 90m in

Norinco International Thaua Phasc-Il 50MW Wind Power Project ( "Norineo-2") arc

shown in Table 2.12.

Table 2.12 Annual wind direction and wind energy proportion of various sectors at

height of 90m for Lucky anemometer tower

Unit: %

Sector N NNE NE ENE E ESE SE SSE

Wind 0.32 7.46 15.64 2.37 0.42 0.13 0.07 0.08direction

Wind 1.34 6.19 14.84 6.23 2.23 0.82 0.66 0.56power
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Sector S SSW SW WSW W WNW NW NNW

Wind 0.24 0.37 2.26 31.62 30.99 5.23 2.13 0.67
direction

Wind
1.34 1.67 3.72 22.79 23.54 8.17 3.93 1.97

power

•

The histogram of wind speed and wind energy distribution plotted based on data

measured by T.ucky anemometer tower at height of 90m is shown in Figure 2.12. Wind

speed distribution shows that the wind speed mainly varies from 3.0m/s to 12.0m/s,

accounting for 89.09% of the year's wind; wind energy mainly varies from 7.0m/s to

14.0m/s, accounting for 87.11% of the year's wind, this wind speed distribution is

favorable to annual power generation. The wind speed and wind energy distribution

plotted based on data measured by Lucky anemometer tower at height of 90m are given

in Table 2.13.

Table 2.13 Wind speed and wind energy distribution at 90m of

Lucky anemometer tower

Wind speed Wind power Wind speed Wind power

Sector (mls) frequency frequency Sector (mls) frequency frequency

(%) (%) (%) (%)

<0.5 0.02 0 12 5.7 14.52

1 0.92 0 13 3.72 11.99

2 3.44 0.05 14 1.7 6.79

3 5.81 0.24 15 0.61 2.99

4 7.78 0.76 16 0.24 1.43

5 9.86 1.85 17 0.17 1.2

6 10.57 3.39 18 0.06 0.53

7 11.13 5.67 19 0.03 0.29

8 IU8 8.52 20 0.01 0.09

9 10.39 11.l6 21 0 0

10 8.91 13.2 22 0 0.06

II 7.76 15.26 Total 100% 100010

•

b) Wind speed variation within a year

Normally, the wind speed within the period from May to September is relatively higher;

the wind speed of the rest seven months is relatively lower. The variation curve of wind

speed and wind power density of Lucky anemometer tower at height of 90m within a

year is indicated in Figure 2.14.
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• c) Daily variation of wind speed

The wind speed variation within a day is very complex; it's difficult to be expressed by

a curve. The daily variation curve of wind speed and wind power density based on wind

measurement statistics of Lucky anemometer tower at height of 90m is shown in Figure

2.13; the monthly daily variation curve of wind speed and wind power density based on

wind measurement statistics of r .ucky anemometer tower at height of 90m is shown in

Figure 2.17. It can be seen from the above figures that the wind speed decreases from

dawn and reaches the minimum at 2:00 pm, then quickly increases and reaches the

maximum at 6:00 pm, after which, it slowly decreases until dawn, showing a "M"

shaped variation.

(4) Wind shear indices

The wind shear indices of each anemometer tower in the Norinco International Thatta

Phase-II 50MW Wind Power Project ( "Norinco-2") at various heights are shown in

Table 2.14.

Table 2.14 Wind shear indices of each anemometer tower in the Norinco

International Thatta Phase-II 50MW Wind Power Project ( "Norinco-2") at various

heights

• Height 10m 30m 50m 60m
30m 0.157

Lucky
60m 0.163 0.172
SSm 0.159 0.161 0.140
30m 0.157
60m 0.155 0.143

FFC
80m(J) 0.150 0.156 0.117
80m(2) 0.156 0.154 0.162

According to the wind measurement data of Lucky anemometer tower at various

heights, the equation of correlationship between different heights and corresponding

wind speeds is fitted, the fitting equation: Y==6.410XOI55
, the correlation coefficient is

0.996, the shear index is 0.155, the fitting curve is shown in Figure 2.9. According to

the wind measurement data of FFC anemometer tower at various heights, the equation

of correlationship between different heights and corresponding wind speeds is fitted,

the fitting equation: Y 6.615XO 140, the correlation coefficient is 0.997, the shear index

is 0.140, and the fitting curve is shown in Figure 2.1 O.
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Figure 2.9 Fitting curve of wind shear index for Lucky anemometer tower
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Figure 2.10 Fitting curve of wind shear index for FFC anemometer tower

According to the above calculation results, the wind shear indices of various heights for

Lucky anemometer tower vary from 0.140 to 0.172, the wind shear indices of various

heights for FFC anemometer tower vary from 0.117 to 0.162, and the wind shear values

of the two anemometer towers at various heights are consistent with that obtained from

the fitting equation. Consulting assessment of other nearby wind farms, the wind shear

index is taken as 0.14.

(5) Turbulence intensity

The turbulence intensity of 15mJs wind speed section is calculated by the following

formula:

Iru/ V
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• Where,

V - average wind speed of 15.5mJs> V> 14.5m/s;

o - standard deviation of corresponding wind speed.

The average turbulence intensity of the anemometer towers at different heights under

wind speed sector of 15m/s are shown in 'Iable 2.15.

Table 2.15 Average turbulence intensity of the anemometer towers at different heights

Tower 85m 80m (1) 80m (2) 60m 30m 10m

Lucky 0.076 0.088 0.109 0.132

FFC 0.069 0.075 0.077 0.101 0.104

From Table 2.15, turbulence intensity of both anemometer towers decreases with the

increase of height, the turbulence intensity is relatively small. The average turbulence

intensity and representative turbulence intensity of the two anemometer towers at 90m

height under different wind speed sectors are shown in Table 2.16 and Table 2.17, and

the turbulence intensity variation under different wind speed sectors are shown in Figure

2.11 and Figure 2.12.

Table 2.16 Calculation result of turbulence intensity of I.ucky anemometer tower at 90m

height under different wind speed sectors• Average Standard
Representative MaximumWind speed Record turbulence deviation of

turbulence turbulencesector (m/s) number intensity turbulence
intensity intensityintensity

3 8612 0.179 0.11 0.32 1.067
4 11892 0.132 0.086 0.241 0.86
5 14878 0.103 0.067 0.189 0.783
6 16002 0.086 0.055 0.156 0.729
7 16739 0.077 0.047 0.137 0.746
8 17078 0.074 0.04 0.125 0.468
9 15784 0.073 0.036 0.119 0.495
10 13594 0.074 0.033 0.116 0.536
II 11783 0.072 0.031 0.112 0.481
12 8520 0.072 0.031 0.111 0.412
13 5760 0.07 0.031 0.109 0.267
14 2563 0.076 0.027 O.ll 0.36
15 1047 0.076 0.024 0.l07 0.311

--- ..--------_- -_. ..f----.-- ...-- -----_ .._--- -_-_,-------.,- t-._.- --_-_--_----.--. - _ ..... _. -------- . . _._- . - --- - _._.,_---- --_._-

16 438 0.081 0.027 0.1l5 0.387
17 213 0.084 0.02 0.11 0.173
18 106 0.087 0.031 0.127 0.253
19 49 0.082 0.023 0.111 0.148
20 16 0.071 0.029 0.107 0.17
21 12 0.067 0.026 0.101 0.139
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Figure 2.11 Turbulence intensity variation of Lucky anemometer tower at 90m height
under different wind speed sectors

Table 2.17 Calculation result of turbulence intensity of FFC anemometer tower at 90m
height under different wind speed sectors •

Average Standard Representative MaximumWind speed Record turbulence deviation of
turbulence turbulencesector (m/s) number intensity turbulence intensity intensityintensity

3 2832 0.173 0.]09 0.313 0.769
4 3778 0.131 0.084 0.239 0.649
5 4768 0.107 0.067 0.192 0.660
6 5297 0.090 0.053 0.157 0.458
7 5835 0.083 0.044 0.139 0.557
8 6250 0.077 0.038 0.126 0.487
9 5657 0.075 0.035 0.120 0.660
JO 4929 0.075 0.033 0.117 0.268
11 3811 0.075 0.031 0.115 0.189
12 2806 0.076 0.032 0.116 0.355
13 1860 0.066 0.034 0.110 0.156
14 915 0.070 0.033 0.112 0.186
15 533 0.076 0.031 0.1l6 0.289
16 302 0.083 0.022 0.111 0.139
17 170 0.087 O.oI8 0.110 0.132
18 97 0.082 0.0]4 0.101 0.115
19 36 0.085 0.020 0.110 0.150
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Figure 2.12 Turbulence intensity variation of FFC anemometer tower at 90m height
under different wind speed sectors

From the above tables and figures, the turbulence intensity of the two anemometer

towers at height of 90m shows a decreasing tendency with the increase of wind speed,

the turbulence is of type IEC c, and the turbulence intensity is not high.

(6) 50-year extreme high wind speed

As the hourly wind data of Karachi weather station and anemometer tower over the

same period cannot be collected, so the correlation cannot be established to calculate the

50-year maximum wind speed of the wind farm. Therefore, the following calculation

methods are used in this report to determine the 50-year maximum wind speed of the

wind farm.

I) 7-day wind speed extremum method

In this method, 10 minutes of observation data of anemometer tower is used in the wind

farm, a maximum value is selected within 7 days, based 011 this 7-day wind speed

extremum, 50-year maximum wind speed of the wind farm is estimated using I-type

extremum probability distribution.
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Based on the measured data of Lucky and FFC anemometer towers, the 50-year extreme

wind speeds at the wind turbine hub heights of 90m calculated using the above method

arc 34.2m/s and 3S.9m/s, respectively (shear index is 0.14). The advantage of this

method is that the data of anemometer towers can be directly used, the disadvantage is

that the representation of the results is slightly worse due to relatively short time series.

2) Measured data of wind farm

The maximum and extreme wind speeds at different heights of each anemometer tower

are obtained based on the measured data of five anemometer towers around the wind

farm, as shown in Table 2.18.

Table 2.18 Maximum and extreme wind speeds at different heights ofthe

•

anemometer towers

10 ,pc s

Baburband

Measurement period 2008-05-26 - 2011-11-30

Height (m) 81.5 80 60 30 10

Maximum wind speed 27.7 27.7 25.5 22.7 18.7

Extreme wind speed 33.7 34.4 33.1 31.7 31.5

Lucky

Measurement period 2009-01-01 - 2011-12-31

Height (m) 85 85 60 30 10

Maximum wind speed 23 23 21.8 19.6 16.8

Extreme wind speed 29.5 29.4 30.2 29.9 30.1

FFC

Measurement period 2009.01.01 - 2009.12.31

Height(m) 80 80 60 30 ]0

Maximum wind speed 37.9 38.4 37.1 32.8 27.4

Extreme wind speed 51.6 52.3 52.4 48.9 44.1

Zorlu A

Measurement period 2007.04.01 - 2009.03.31

Maximum wind speed 37.13

Extreme wind speed 54.5

Master

Measurement period 2007.04.0 I - 2009.03.31

Maximum wind speed 38.22
Extreme wind speed 48.1

W· d S eed mJ

•

Notes: No measured data IS available at Zorlu A and Master anemometer towers; and the data In

the above table has consulted the Feasibility Study Report of one wind power farm project

in Karachi.

The statistic table shows that, with regard to the measured wind date from 2007 to 2009

of FFC and Master anemometer towers, the 10-minute maximum wind speed reached

2-24 •



Feasibility Study Report of
Norinco Intemationl Thatta Phase-II 50MW Wind Power Project("Norinco-2") in Pakistan

• 37.5111/s,3-second extreme wind speed ofZorlu A is greater than 52.5m/s, exceeding the

standard of wind farm of Grade lEC III.

3) Estimation using empirical formula of average wind speed

The measured average wind speeds at the height of 85m data of Lucky anemometer

tower is 7.56m/s, the measured average wind speeds at the height of 80m data of FFC

anemometer tower is 7.55m/s. The empirical formula of average wind speed of

IEC61400-1 (2005) standard is used to estimate the maximum wind speeds of the two

anemometer towers in Norinco International Thatta Phase-II 50MW Wind Power

Project ( "Norinco-2" ) , the results are 37.8mls and 37.75m/s, respectively, and is

36.32m/s and 36.27m/s after corrected to the standard air density. The calculation

results of Lucky and FFC anemometer towers reach the 50-year extreme wind speed

standard of IEC II.

•

4) Conclusion

Norinco International Thatta Phase-II 50MW Wind Power Project ( "Norinco-2") is

located in Jhimpir, according to the calculation results of FFC, Zorlu A and Master

anemometer towers, it's determined tentatively to adopt the wind turbine with lEe Il

safety standard or above for Norinco International Thatta Phase-II 50MW Wind Power

Project ( "Norinco-2" ) . After long series wind speed data of the weather station is

available, further analysis and calculation will be conducted.

2.5 Evaluation of Wind Resources

Based on the above analysis, the main wind direction of Norinco International Thatta

Phase-II 50MW Wind Power Project ~'Norinco-2") is basically consistent with that of

the main wind energy, and west-southwest (WSW) and west (S) winds have the

maximum speed, power and frequency, with the prevailing wind in a direction stable.

According to the measured data by Lucky anemometer tower from January 1 2009 -

December 21,2011, the annual average wind speed at height of90m is 7.62m/s, annual

average wind power density is 382W/m2, utilization hours with annual effective wind

speed (3.0m/s-20.0m/s) arc 7357; the annual average wind speed at height of SSm is

7.56m/s, annual average wind power density is 372W/m2, utilization hours with annual

effective wind speed (3.0m/s-20.0m/s) are 7339; the annual average wind speed at

height of 60m is 7.2m/s, annual average wind power density is 331 W/m2, utilization

hours with annual effective wind speed (3.0m/s-20.0m/s) are 7311. Curve fitting
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calculation is conducted by using WASPIO.O program, annual average wind speed

measured by Lucky anemometer tower at height of 90m is 7.65mJs, average wind

power density is 387W/m2
, Weibull parameters A=8.7, k=2.69; annual average wind

speed measured by Lucky anemometer tower at height of 85m is 7.59m/s, average wind

power density is 379W/m2
, Weibull parameters A=8.7, k=2.69; annual average wind

speed measured by Lucky anemometer tower at height of 60m is 7.23mJs, average wind

power density is 330W/m2, Weibull parameters A=8.2, k=2.62. According to Technical

Regulations for Wind Energy Resource Measurement and Assessment of Wind Farm, the

wind power density standard of the wind farm is determined to be Grade Ill, indicating

that the wind energy resources are relatively abundant.

The calculated based on wind speed data measured by Lucky anemometer tower at

various heights under wind speed of 15mJs, turbulence intensity varies between

0.069--0.104, the calculated based on wind speed data measured by FFC anemometer

tower at various heights under wind speed of 15mJs, turbulence intensity varies between

0.076--0.132, indicating that turbulence intensity is smaller. According to the results of a

variety of calculation methods, it's proposed to tentatively adopt the wind turbine with

lEe II safety standard or above for Norinco International Thatta Phase-II 50MW Wind

•

Power Project ( "Norinco-Z" ).

In summary, there is no destructive wind speed in Norinco International Thatta Phase-It

50MW Wind Power Project ( "Norinco-2" ) , the wind quality is good, the prevailing

wind direction is stable, enjoying good wind energy resources. Therefore, Norinco

International Thatta Phase-ll 50MW Wind Power Project ( "Norinco-2") boasts a

desirable site for wind power development.

•
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Figure 2.13 Rose diagram of wind direction at height of90m for

Lucky anemometer tower
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Figure 2.14 Rose diagram of wind energy at height of90m for

Lucky anemometer tower
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Figure 2.15 Distribution histogram of wind speed and wind energy at height of90m for

Lucky anemometer tower
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Figure 2.16 Annual variation curve of wind speed and wind power at height of90m for

Lucky anemometer tower
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Figure 2.17 Daily variation curve of wind speed and wind power at height of 90m for

Lucky anemometer tower
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Figure 2.18 Monthly wind rose diagram of Lucky anemometer tower at height of 90m
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Figure 2.19 Monthly wind energy rose of Lucky anemometer tower at height of 90m
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Figure 2.20 Daily variation curve of wind speed and wind power at height of90m for

Lucky anemometer tower within each month
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3 ENGINEERING GEOLOGY

•

•
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•3.1 Preface

3.1.1 Project profile

Norinco International Thatta Phase-Il 50MW Wind Power Project ("Norinco-2") is

located at Sindh province in Pakistan, about 11Okm away from Karachi. The elevation

of the wind farm area is about 40m~60m. Figure 3.1 shows the location of the project.

This engineering geological report is prepared on the basis of comprehensive analysis of

the area survey data, the geological investigation data of nearby existing wind power

farms, the seismic ground parameter zoning map and the historical earthquake data of

the area.

•

Figure 3.1 Geographical location ofThatta wind farm

3.1.2 Design basis

3.1.2.1 Related document

(1) Work Instruction Document (for geological investigation) of Powerchina Northwest

Engineering Corporation Limited, ISO-9001/2000.

3.1.2.2 Codes and specifications

(I) Technical Regulations for Engineering Geological Investigation of Wind Farm Area •
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(Development & Reform Office, Energy [2003] No.1403);

(2) Code for Investigation of Geotechnical Engineering, (GB 50021-2001), (2009

version);

•
(3)Standard for Soil Test Method (GB 50123-1999);

(4) Specification of Soil Test (SL 237-1999);

(5) Quality Standard for Groundwater (GB/TI4848-93);

(6) Code for Seismic Design of Buildings (GB 50011-2010);

(7) Code for Design of Building Foundation (GB/T50007-2011);

(8) Specifications for Engineering Geological Investigation of Onshore and Offshore

Wind Farm Projects (NB/T 31030-2012);

(9) Quality Management System Document of Powerchina Northwest Engineering

Corporation Limited.

3.1.3 Investigation content and task

3.1.3.1 Regional geology

•
In accordance with the basic requirements in this stage, the major investigation task was

to collect regional geological and seismic data, make clear the regional geological

conditions of the project area, define the seismic peak acceleration and corresponding

seismic intensity of the project area on the basis of the ground motion parameter

zonation map and historic seismic data of the area, and evaluate the regional structural

stability and adaptability.

3.1.3.2 Engineering geological condition of the project area

•

(1) Investigate the engineering geological condition of the proposed area on the basis of

topography, geomorphology, and macroscopic geologic conditions;

(2) Preliminarily investigate the topography and geomorphology, strata, rock type and

structure, geological formation and distribution of unfavorable geological phenomena;

(3) Preliminarily investigate the thickness, genetic type and properties of overburden,

and the material composition, strata structure, distribution law, uniformity in horizontal

and vertical directions of soil;

(4) Preliminarily investigate the distribution range, layer thickness, structure, natural

compaction rate, physical & mechanical properties of soft soil layer and other special

soil layer;

3-3



Feasibility Study Report of
Norinco International Thatta Phase-II SOMW Wind Power Project("Norinco-2")

(5) Carry out field test and laboratory test for engineering properties of rock-soil mass •

in the project area, test the physical and mechanical properties of rock-soil mass,

including the natural water content, dry/wet density, relative density, particle size

analysis, shearing strength, deformation modulus, permeability, etc., and preliminarily

provide the suggested values of foundation bearing capacity, etc.;

(6) Preliminarily evaluate the uniformity, bearing capacity, stability against sliding of

foundation, the influences of unfavorable geological hazard and groundwater on

foundation, etc.;

(7) Put forward earthquake effect of the project area and the foundation, provide

calculation parameters required for foundation design and the design scheme;

(8) Define area classification and the thickness of frozen soil.

3.1.3.3 Hydrogeological condition of the project area

Preliminarily investigate the hydrogeological condition, groundwater level, surface

water and groundwater quality within the project area, and evaluate the corrosion degree

of the water.

3.1.3.4 Geological hazard •
Investigate and preliminarily evaluate the geological hazard (landslide, debris flow, etc.)

within the project area, analyze the hazard and assess its harmfulness, and put forward

effective treatment measures.

3.1.3.5 Natural construction materials

Conduct general survey for the natural construction materials near the project area,

preliminarily investigate the proposed quarry, reserves, quality and physical &

mechanical properties of the natural construction materials, and survey the exploitation

and transportation conditions of the materials.

3.2 Physical geographic condition

Karachi, the capital of Sindh province, is the largest seaport and naval port in Pakistan;

furthermore, it is also the center of industry and commerce, trade and business of the

country, as well as the international airport connecting Southeast Asia, Middle East,

Africa and European. The city is located at the northwest side of the Indus river delta,

•
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facing the Arabian Sea on the south. The climate in Karachi is pleasant for most of the

year, the average minimum temperature in winter (Jan. and Feb.) is 13°C, the average

maximum temperature in summer (May and June) is 34°C, and the annual average

precipitation is only 200mm.

•

3.3 Regional geology

•

The coastal area of Pakistan is composed of Markran Mountain in the west and South

Sindh plain in the east, with north-south fold belt in the middle. In general, the coastal

area can be divided into three tectonic zones: Markran area in the west which comprises

a group of parallel mountains with E-W trending; south Sindh plain in the east; and the

N-S fold belt in the middle which is formed during basal splitting of Indian Plate

happened in collision period. Except for the ophiolite belt in Lasbela to the east of

Baluchistan and the Precambrian granite exposed in Nagar Parkar to the east of Sindh,

all rocks exposed in this area originate from sedimentation.

According to the SEISMIC RISK MAP OF KARACHI, HYDERABAD DIVISIONS

AND LAS BELA DISTRICT, PAKISTAN, the seismic intensity of the project area is at

degree VII. A fault (JHAMPIRE FAUL T) is developed near the area. The regional

tectonic stability of the area is comparatively low, see Figure 3.2 for the zonation map
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Figure 3.2 Zonation map of regional seismic hazard of the project area •
3.4 Basic geological conditions of the project area

(1) Topography and geomorphology

The wind farm is about 6.7km long and I.6km wide. It is a low and gentle hilly land

with flat and open terrain and less fluctuation, higher in the south and lower in the north,

forming an inclined platform, with general elevation of 40m~60m. Gullies with

drought-enduring shrub are developed in the area.

(2) Stratum and rock type

According to area survey and engineering investigation data of nearby existing wind

farms, the project area area is mainly composed of the Quaternary Holocene alluvial and

pro luvial deposits and the underlying Jurassic limestone. From top to bottom it is

divided into two main layers:

Layer CD: Quaternary Holocene alluvial and proluvial rubbles, which is dry, composed

of rubbles of O.5cm~ I.5cm in size with less medium ~ coarse sand and clay, limestone

is the dominant rock type. The layer is unevenly distributed, generally O.Im~O.5m thick

on the platform surface and O.2m~I.5m along gentle slope and at the bottom of gullies, •

of moderate ~ dense structure.

Layer ®: Jurassic limestone, which is hard, grey white in color and widely exposed in

the project area. The occurrence of the layer is nearly horizontal, and the thickness of

highly weathered rock mass is 3m~5m according to estimation. Karst development can

be seen in the layer, mainly appearing as small dissolved pores and karst caves of

O.5cm~7cm in diameter, which are mostly filled.

(3) Hydrogeology

Investigation shows that the groundwater depth is comparatively great, exceeding 10m

according to estimation. The corrosive effect of groundwater on structures can be

omitted.

Water for construction and living can be obtained from the Lake Kalri about 10km away

from the area in the southeast.

(4) Thickness of frozen soil

According to local meteorological data, there is no seasonal frozen soil in the project

area. •
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• 3.5 Physical & mechanical properties of foundation (rock) soil mass

On the basis of geological investigation data and the engineering geological properties

of foundation (rock) soil mass in the project area, the physical & mechanical parameters

of the foundation (rock) soil mass are proposed as follows.

Table 3.1 Proposed values of physical & mechanical parameters of the

foundation (rock) soil mass

Characteristic
Gravity

Deformation Friction value of
Weathering Thickness density Cohesion

Rock I soil modulus angle bearing
level (m) (natural) (kPa)

(kN/m3
)

(MPa) e) capacity
(kPa)

Layer CD Loose <1.5 22.5 1O~15 0.0 28 200
Highly

3~5 25.5 200~400 IOO~300 35 500~800

Layer®
weathered

Moderately
>10 26.5 400~IOOO 40~OO 45 1200

weathered

• 3.6 Evaluation on major engineering geological conditions

3.6.1 Classification of foundation and environment

•

According to the characteristics of the geological conditions of the project area, and in

light of the Code for Investigation of Geotechnical Engineering (GB 50021-2001), the

complexity of the project area and the foundation, and the environment form are

classified as follows:

(1) According to the scale and the characteristics of the project and considering the

consequence of project damage or abnormal operating caused by geotechnical

engineering problems, the importance level of the project is defined as Grade II, i.e. the

general project with severe consequence.

(2) The seismic fortification intensity of the project area is Grade VII the topography

and geomorphology is comparatively complex, and the groundwater has minor effect on

the project, so the project area is classified as a moderately complicated area (Grade II )

and the foundation is defined as a simple one (Grade III).
(3) The project area belongs to arid region, the foundation soil water content w<20%, so

the area environment class is defined as Type III.
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•3.6.2 Seismic effect on the project area and foundation

The basic seismic intensity of the wind farm area is classified as VII degrees. The area

overburden is comparatively thin, mainly composed of highly ~ moderately weathered

limestone, with better mechanical property. The construction area is classified as Grade

I, belonging to the area that is favorable to seismic design of structures. The area is

suitable for construction of the wind farm.

According to the Code for Seismic Design of Buildings (OB50011-2001), there is no

seismic liquefaction in the area foundation.

3.6.3 Corrosivity of foundation (rock) soil mass and water

(1) Corrosivity of foundation (rock) soil mass

According to pertinent data, the foundation (rock) soil mass is slightly ~ moderately

corrosive to concrete, steel bars in reinforced concrete and steel structure, anti-corrosion

measures should be taken accordingly.

(2) Corrosivity of water

Wind turbines are mostly arranged on the top of mountain ridges and peaks, where the

buried depth of groundwater is greater than 10m in general, so the influence of

groundwater on building foundation can be omitted.

•
3.6.4 Evaluation on engineering geological characteristics of foundation

(rock) soil mass

Layer (Dis dry, composed of rubbles of 0.5cm~ 1.5cm in size with less medium ~ coarse

sand and clay, limestone is the dominant rock type. The layer is mainly of moderate ~

dense structure, the bearing capacity characteristic value of which is 200 kPa ~ 350 kPa.

With fair mechanical property, it can be used as natural foundation.

Layer ®is stable in distribution, mainly composed of highly ~ moderately weathered

limestone, developed with small dissolved pores and karst cave, the bearing capacity

characteristic value of which is 500 kl'a- 1200 kPa. With better mechanical property, it

is proposed to be used as the foundation supporting layer or the underlying layer of

wind turbines and ancillary buildings.

•
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• 3.6.5 Unfavorable geological process and geological hazard

Area survey shows that despite the surface corrosion of the limestone and the

development of solution cracks and pores (the pore is O.5cm~7cm in diameter with poor

connectivity), there is no unfavorable geological phenomenon such as large karst caves

in the project area. Nevertheless, the condition of foundation soil for each wind turbine

and the step-up substation shall be investigated in the next stage.

The terrain of the project area is comparatively flat and gentle, with undeveloped

surface drainage, dense vegetation, great groundwater depth, and nondevelopment of

landslide and debris flow. There are no adverse geophysical phenomena such as goaf,

ground fissure and large karst caves.

According to investigation, intermittent flood would occur in rainy season in the project

area, which is caused by short-time rainstorm in local area. The flood would spread

along small gullies in hilly land with gentle slopes, lasting for short time. Design of

Thatta wind farm should take into account the effect of the flood in high flow year.

3.6.6 Resistivity of foundation soil

• Foundation (rock) soil mass mainly comprises rubble and highly weathered limestone,

the resistivity of foundation soil is proposed as 1000Q·m~2000Q·m.

3.7 Construction materials

According to investigation of the natural construction materials in the project area and

the neighboring area, two quarries are found about 12km in the south of the project area

which can supply concrete aggregates for the project with satisfied quality and storage.

The quarries are connected with the project area by asphalt road, the traffic condition is

convenient.

3.8 Conclusions and suggestions

•

(1) According to the SEISMIC RISK MAP OF KARACHI, HYDERABAD

DIVISIONS AND LAS BELA DISTRICT, PAKISTAN, the seismic intensity of the

project area is at VII degrees. The area is basically stable in structure, appropriate for

construction of the wind farm.

(2) The project area is classified as a moderately complicated area (Grade II ) and the

subgrade is defined as a simple one (Grade III). The project area belongs to arid region,
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•the foundation soil water content w<20%, the site environment class is defined as Type

III. The area is classified as Type I with favorable aseismicity.

(3) The foundation (rock) soil mass in the project area is mainly composed of two layers:

Layer CD is composed of rubbles, mainly of moderate ~ dense structure, the bearing

capacity characteristic value of which is 200 kPa~350 kPa. With fair mechanical

property, it can be used as natural foundation. Layer (2)is mainly composed of highly ~

moderately weathered limestone, developed with small dissolved pores and karst cave,

the bearing capacity characteristic value of which is 500 kPa~ 1200 kPa. With better

mechanical property, it can be used as the foundation supporting layer or the underlying

layer of wind turbine and ancillary buildings.

(4) There is neither seismic liquefaction in the site foundation nor adverse geophysical

phenomenon such as goaf, landslide, ground fissure and large karst caves. The possible

karst bedrock could be excavated and replaced or treated with consolidation grouting.

However, the effect of intermittent flood in high flow year should be paid more

attention.

(5) The foundation (rock) soil mass is slightly ~ moderately corrosive to concrete, steel

bars in reinforced concrete and steel structure, anti-corrosion measures should be taken •

accordingly. The buried depth of groundwater is greater than 10m in general, so the

influence of groundwater on building foundation can be omitted.

(6) Two quarries are found about 12km in the south of the project area that can supply

concrete aggregates for the project with satisfied quality and storage. The quarries are

connected with the project area by asphalt road, and the traffic condition is convenient.

Water for construction and living can be obtained from the Lake Kalri about 10km away

from the area in the southeast.

(7) It is recommended to further ascertain the physical & mechanical properties of

foundation (rock) soil mass as well as main engineering geological problems in

combination with the layout of wind turbines and ancillary structures, and investigate in

details the conditions of natural construction materials and water for construction and

living.

•
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4 Project Task and Scale
• Norinco International Thatta Phase-II 50MW Wind Power Project ("Norinco-2") is located

in Sindh province of Pakistan, about 110km away from Karachi, and 80km away from Port
Qasim. The total capacity of the project is proposed to be 2x50MW, two Phases, the Second
phase will be 50MW with installation of 20 sets of 2.5MW, and a new booster station
(132kV) will be constructed accordingly.

4.1 Local economic status and development plan

Pakistan is located in the northwest of the South Asian Subcontinent, neighboring India in
east, China in the northeast, Afghanistan in the northwest, Iran in the west, and Arabian Sea in
the south. The national total territory area of the country is 796,000km2 (excluding 13,000
km2 Kashmir region controlled by Pakistan). Three fifths of its land is mountainous area and
upland. The Indus River flows into Pakistan from north, and meanders 2,300 km towards
south, and finally empties into the Arabian Sea.

The climate of Pakistan belongs to subtropical climate except for the southern part which
features tropical climate. Its southern region is humid and hot with a longer rain period due to
influence of monsoon, while its northern region is dry and cold, local areas are covered with
snow all the year around. The annual average temperature is 2TC .

Pakistan is composed of four provinces (Punjab, Sindh, Baluchistan and Khyber-Pushtun), the
capital Islamabad, Azad Jammu and Kashmir and 7 tribe regions directly under the
jurisdiction of the federation. Each province consists of special administrative regions,
counties, townships and villages. The total population is 197 million, and the most of people

• believe in Islamism.

Pakistan has vast hilly and mountainous areas, featuring noticeable diastrophism in history
and frequent earthquake activities. Accordingly this area has a geographic potential for
generating large amount of mineral resources. The coal reserves are 185 billion t, mainly
distributed in Sindh province, with majority of Class A lignite; the copper ore reserves are 0.5
billion t, iron ore 0.6 billion t, aluminium 0.74 billion 1. Besides, there are large amount of
chromite, limestone, sandstone, dolomite, marble, precious stone, mine salt and silicon sand,
etc.

•

Pakistan features rich natural gas and scarce oil resources. The oil and gas resources are
mainly distributed in northern Potwar basin, Indus river basin and offshore continental shelf
in the south. It is preliminarily estimated that the total storage of natural gas is 7984.8
billion rrr', the proved recoverable reserves are 1491.4 billion m3, among which 537.7
billion m3 have been exploited. The total oil reserves are 27 billion barrel, the proved
reserves are 0.883 billion barrel, among which 0.559 billion barrels have been exploited.
Currently, the energy consumption structure of Pakistan is severally unbalanced, the degree
of dependence on oil and natural gas is up to 79%, what's more, the annual demands shall
still increase by 5.7% and 7.5%, respectively. The government of Pakistan has to import a
great quantity of crude oil and oil products every year to meet the growing energy demand.
The higher international prices for oil and gas have brought huge pressure to the national
finance and national economy in recent years .
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•
The hydropower potential of Pakistan is about 46000 MW, presently only 14% (about 6500
MW) has been developed, and the development and utilization of hydraulic resources are
lower. Meanwhile, there is huge wind energy potential in Pakistan, and the reserves of wind
power along 1046 km coastline are about 50000 MW in Sindh province. Currently, five
wind farms have been commissioned and connected to the grid in the total capacity of
256MW, and five more wind farms are under construction. There are rich solar energy for
development and utilization in Pakistan. In most parts of the country, especially Sindh,
Baluchistan and southern Punjab, the lighting time is more than 3000 h in a year, and the
reception of solar radiation is 2000 kWhlm2

, which is among the highest levels in the world.
However, there is no grid-connected solar power plant up to now, except that a 100MW
solar PV power plant is under-construction, which is invested by Punjab Province and
contracted by TBEA.

The Pakistan economy depends heavily on agriculture, main crops include cotton, wheat, rice
and sugar crane, among which, cotton is the most important economic crop with its yield
accounting for 5% of total product of the world, making Pakistan the fifth largest cotton
producing country in the world. The Indus plain and north mountainous regions have complex
irrigation system, providing better condition for growing food and economic crops. Pakistan
has achieved self-sufficient in grains and output of rice and cotton. Owing to subtropical
climate, Pakistan has rich fruit resources, plain and low-lying land abound in banana, orange,
mango, guava and various melons, while mountainous area and tableland abound in peach,
grape and persimmon, etc. •

The industrial base of Pakistan is weak, the overall scale, industry scale and enterprise scale
are not large, and the industrial categories are not complete. Currently, the industries include
textile, metallurgy and metal machining, fuel & power industry, mechanical manufacturing,
chemical fertilizer, cement, chemical industry, sugar refining, tobacco, paper making,
mining, IT, small-scale industry and handicraft. Among the stated industries, textile industry
based on agriculture is the pillar of the national economy, while energy, IT and small &
medium-sized industries are in fastest growing. The imported products mainly include oil &
oil products, mechanical & traffic equipments, steel goods, chemical fertilizer and electric
appliance. The exported products mainly include cotton, textile, rice, fruit, fishery products,
leather goods, physical training goods, medical treatment appliance and carpet. The
handicraft work of Pakistan is known as exquisite.

In accordance with the Pakistan VISion 2030 prepared by the government of Pakistan, the
2030 development goal of Pakistan is to take knowledge advance as impetus, make use of
resource effectively, insist on fast and sustainable development and construct a country
flourish in economy and justicial in society. The gross domestic product (GDP) shall be 700
billion US dollars by 2030, and per capita GDP shall reach 3000 US dollars (counted as per
constant price in 2005). •
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• 4.2 Current status of local electric power system and development plan
4.2.1 Status of electric power system
According to statistical data, in the 2012/13 fiscal year, the total energy yield of the country
is 98894 GWh, basically in the same level of the previous year, of which, hydropower,
thermal power and nuclear power are 30032 GWh, 64681 GWh and 4181GWh, respectively
accounting for 30.4,%, 6S.4% and 4.2%. The maximum load is about lS270MW, decreasing
by 13.S% compared to the previous value. The power demand is dominated by household
consumption in the percentage of 4S%, then the industries in the percentage of 29%, and the
others are agriculture, commerce and miscellaneous uses, respectively in 11%, 8% and 7%.
The main load centers are concentrated in Punjab and Islamabad, accounting for about 60%
of the total, and the loads of Sindh province and Karachi, Baluchistan and Khyber-Pushtun
account for 20%, 6% and 14%, respectively.

As of June 2013, the gross capacity of power plants constructed in Pakistan amounts to
23664MW, of which thermal power, hydropower, nuclear power and wind power account
for 67.62% (16000MW), 28.84% (6828MW), 3.33% (787MW) and 0.21% (100MW).

In these completed power sources, thermal power is mainly distributed in Punjab, Sindh and
Baluchistan, respectively accounting for 47.18%, 39.64% and 13.18%. Sindh and
Baluchistan have only thermal power plants. Hydropower is mainly concentrated in KP,

• AJ&K and Punjab, respectively accounting for S7.40%, 16.32% and 26.28%. KP and AJ&K
have only hydropower plants. Power sources are distributed in the overall pattern of
"hydropower in north and thermal power in south", and electric energy flows from both
directions (north and south) to the middle region.

Currently, Pakistan is extremely short of electricity, and power supply has to be suspended
or limited nation-widely. According to power sector statistics, the total available capacity of
the whole grid power sources in the 2012/13 fiscal year is about IS823MW, the disabled
capacity is 7800MW, and the power shortage is more than SOOOMW.Among the existing
power plants, the equipment is seriously ageing with low availability; the power source
structure is irrational as those main power sources are relying on oil or gas fuels; shortage of
oil and gas reserves/supplies often results in inadequate energy output. Besides, the total
loss in the transmission and distribution processes surpasses 20%, so the power supply
capability has been greatly abated, and the operational economy is rather poor.

An integrated power system has basically covered the whole country from north to south. A
SOOkV power grid stretches from Peshawar Substation in the north to HUBCO Thermal
Power Plant in the south, and some load centers have their own SOOkV looped networks.
However, the power grid in Gilgit-Baltistan which is situated in the northern remote region
has not been interconnected with the trunk grid. The voltage ratings of the trunk power
transmission networks are SOOkVand 220kV, and the voltage ratings of the local distribution

• networks are 132kV and 66kV, of which the 66kV lines are being transformed into 132kV.
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The current national power transmission network is shown in Figure 4.] .
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Figure 4.1 Power transmission network

The problems existed in the power industry of Pakistan are:
(1) Lack of construction fund;
(2) Weak in construction ability;
(3) Severe in transmission loss;
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•
(4) Unreasonable in power structure;
(5) Unreasonable in electric price, big burden on government.

4.2.2 Demand prediction

Based on WAPDA's data, the maximum load values of Pakistan will reach 27840MW and
31900MW respectively in 2017 and 2020, and will increase by 7.8% yearly on average
from 2013 to 2020.

Table 4.1 Maximum load prediction

Year 2016 2017 2018 2019 2020

Anticipated maximum 26540 27840 29160 30500 31900load (MW)

•

The electric power development of Pakistan before 2030 is planned as follows:
(1) It is encouraged to adopt PPP or BOT mode to construct large and middle-sized
hydropower stations on main rivers, especially the Indus River, construct small-scale
hydropower stations on canals or streams, so as to increase the installed capacity to
32660MW by 2030.
(2) To develop coal power to maximum limit so as to make the installed capacity of
coal-fired power plants reach 20,000MW before 2030, accounting for 18% of the total
energy yield.
(3) To develop nuclear power enthusiastically so as to realize the goal of 8800MW installed
capacity of nuclear power by 2030.
(4) To develop renewable energy actively, so as to make the renewable energy capacity
reach 9700MW.
(5) To strength the maintenance and upgrade of transmission networks, raise the
transmission capacity and reduce power loss.
(6) To speed up the restructuring and privatization pace for development of the state-owned
power departments such as WAPDA, and national grid companies through the commercial
operation, improve the work efficiency, quality and service level in such departments.

4.2.3 Preliminary analysis of power market

•

According to WAPDA's data, the maximum loads of Pakistan's power grid will be 27840 MW
and 31900 MW in 2017 and 2020, respectively. Considering appropriate load reserve, the
installed capacities are required to be about 36190 MW and 41470 MW respectively, to meet
the Pakistan's power demand by 2017 and 2020. As of 2013, the existing thermal power
capacity of Pakistan reached 16000MW, the hydropower capacity 6872MW, and according to
the power construction planned in the schedule, 3765MW and 7425MW new power sources
will be commissioned respectively in 2017 and 2030, but there would be still a big
supply-demand gap by 14777MW and 17220MW respectively in 2017 and 2030.

As a clean energy, wind power has bright future, but due to its instability, wind power share in
the grid should not be too large. It is commonly believed that in case of wind power capacity
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not more than 10% of the total installed capacity, the grid operation should be economical and •
safe, but given different power source structures and different grid compositions, some
countries, such as like Germany, Denmark, France and Spain, have higher proportions of wind
power in their national grids. The power supply structure of Pakistan is not so rational, mainly
depending on thermal power, and with poor stability. Therefore, the power market analysis is
made based on two scenarios separately with lower and higher shares, i.e. Scenario 1 (wind
power capacity accounting for 10% of the total installed capacity) and Scenario 2 (wind
power capacity accounting for 5% of the total installed capacity). The preliminary analysis of
wind power market is shown in Table 4.2.

Table 4.2 Preliminary analysis of wind power market in Pakistan

Designation 2017 2020

Maximumload (MW) 27840 31900

Total installedcapacity(MW) 36190 41470

Windpowercapacityof electricsystem Scenario 1 (10%) 3619 4147
(MW) Scenario 2 (5%) 1810 2074

Windpower capacityof existing,under-construction& plannedwind farms (MW) 750 750

Requiredadditionalwind powercapacity Scenario 1(10%) 2869 3397
(MW) Scenario 2 (5%) 1060 1324

•Based on Scenario 1, it is preliminarily estimated that, besides the capacities of the existing
and planned wind farms, additional wind power capacities will be required by 2869 MW as of
2017 and 3397 MW as of 2020, respectively; based on Scenario 2, additional wind power
capacities will be required by 1060MWas of 2017 and 1324MW as of 2020, respectively.
Wind power has big potential to enlarge in capacity.

Due to the oil and coal shortage problem, as well as the long-term of hydropower construction,
its near-term power demand cannot be satisfied at earlier time. However, the ideal endowment
of wind energy resources and the short construction cycles make the wind power as the best
power source option to satisfy the power market demand, and also as one of sustainable
energies to meet the increasing power demand in Pakistan.

The present energy consumption structure is quite unbalanced, as the dependency degree on
petroleum and natural gas products is higher than 79%, and their annual demands increase by
5.7% and 7.5%. To satisfy the ever-increasing energy demand, the government of Pakistan has
to spend large amounts of foreign exchanges to import crude oil and associated products,
which brings about a great pressure on Pakistani finance, national economy and environment.
As a clean energy form, wind energy features low-energy consumption and short construction
period, which can suit Pakistani power development well. Preliminary analysis of wind
energy potential shows that wind power still has a great development space in Pakistan.
However, it should be noted that with the fast development pace and flocking investors, the
grid interconnection permit for the project should be applied for and obtained as earlier as
possible, in order to get one favourable electricity tariff, and speed up the project construction. •
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• 4.3 Necessity of project construction

(1) Complying with the industrial development policy for renewable energy sources in
Pakistan

In the 2030 Energy Strategy Plan, the government of Pakistan puts the renewable energy
generation at an important strategy position. In accordance with the Pakistan Vision 2030,
the government makes a definite plan on renewable energy development, and the installed
capacity of renewable energy shall reach 800MW by 2015 and 970MW by 2030,
accounting for 5% of the total installed capacity. The government encourages investment
and utilization of renewable energy, constitutes policies and strategies for renewable energy,
including mini hydropower (not exceeding 100MW), wind power and solar power. The
project construction complies with the industrial development policy of renewable energy
sources in Pakistan, and will also promote the local wind power industry development.

(2) Meeting the demand for energy structure improvement

•

Currently, the energy structure of Pakistan is dominated by thermal power, depending
highly on oil and natural gas. In recent years, the continuous price rising of oil and gas in
the international market has brought huge economic pressure to Pakistan. Based on the
long-term strategy of ensuring energy dominion and in order to reduce the dependence on
oil, the Pakistan government constitutes a series of energy development plans to encourage
renewable energy development so as to promote the energy consumption restructuring. As a
clean energy form, the implementation of this wind farm project shall improve the energy
structure to some extent, and be favorable to increase the proportion of renewable energy in
the power system.

(3) Rational exploitation of wind energy resources to ease power shortage problem

Pakistan suffers serious power shortage problem. It is reported that, in the peak time of
electric shortage, power cut would be 6 hours per day in Islamabad, 9 hours in Karachi, and
more than 12 hours or even 16 hours in other cities or surrounding areas. In the end of
December 2008, blackout time in most middle and small cities last 20 hours to 22 hours, and
exceeded 18 hours even in the metropolis like Karachi.

Sindh province where Thatta wind farm is proposed to be located is one of regions where
wind energy can be utilized. With appropriate wind speed, better wind quality and steady
prevailing wind direction, the wind energy resource is better, having better development
prospect. Upon completion, the wind farm would partly increase the system power supply
and mitigate power shortage problem in the country.

(4) Meeting the demand for sustainable development of local and national economy

•
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Power shortage in Pakistan has imposed increasing restncnon on the national economic •
development. Along with economic growth, the power shortage would be more serious. Some
enterprises have to close due to shortage of power, which would result in the unemployment
rate growth. Construction and operation of this project would promote the development of
related local industries such as building materials, transportation, equipment manufacturing,
benefit employment increase, tax revenue increment and third industries development, and
promote the national economy development and social progress.

(5) Meeting the demand for improving and protecting ecological environment

It is a common aspiration of the world people to protect and improve the environment the
human being depends on so as to realize sustainable development. The effective approaches to
improve and protect ecological environment include developing and utilizing natural resources
reasonably, improving the way of resource utilization, adjusting the structural configuration of
resource, raising the utilization rate of resource, etc. Wind energy is clean and renewable, the
development and construction of wind farms can effectively reduce the consumption of
conventional energy and protect ecological environment. Currently due to the electricity
shortage, some enterprises in Pakistan can only depend on thermal power, which results in large
amounts of pollutions such as sulfur dioxide emission. The construction of Thatta wind farm
will reduce the emission of pollutions to some extent and therefore benefit ecological
environment protection in Pakistan.

(6) Meeting the demand for sustainable development of going-global strategy of Chinese
enterprises

In the trend of economic globalization, the Chinese enterprises must face the international •
competition and go globally to seek survival and growth in the international market.

According to relevant polices issued by Chinese government, Chinese enterprises are
encouraged to invest overseas in accordance with international practices, conduct overseas
project contracting and labor export service, enhance cooperation and development under
mutual benefit, and develop technical and economic cooperation with neighboring
countries.

In recent years, China strengthens the strategy of "going global", encourages and supports
the competent enterprises to invest overseas. Construction of Thatta wind farm would meet
the demand of sustainable global development of Chinese enterprises.

(7) Providing investment opportunity to Chinese enterprises on the basis of good
cooperation between China and Pakistan

The long-term friendly relationship between China and Pakistan and relevant policies of
Pakistan encouraging foreign investment to enter the electric power sector, provide a good
basis and facilitate the cooperation of both parties in the power sector. Currently, China and
Pakistan have worked together on development of many power projects, establishing a solid
foundation for further cooperation.

Above all, the construction of Thatta wind farm will promote the sustainable growth of local •
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• economy, improve the living standard of local residents, facilitate the development of local
electric power industry, and meet the demand of sustainable development of Chinese
enterprises in the international market. Therefore, the construction of the project is
necessary.

4.4 Power supply scope
Norinco International Thatta Phase-II SOMW Wind Power Project("Norinco-2") is located
in Sindh province, about 110km away from the Pakistan's largest port and the industrial city
of Karachi, and 80km away from Port Qasim. According to the early-stage design result, the
project will supply power to the national power grid of Pakistan.

4.S Project scale
Analyzed from the perspective of wind energy resources, the main wind direction and main
wind energy direction of Thatta wind farm are generally consistent, the wind speed and
wind energy in SW and WSW are maximum and most frequently, and the prevailing wind
direction is stable. According to the observed data of the anemometer towers in the wind
farm, the annual mean wind speed at 90m height is 7.62m/s, and the annual mean wind
power density is 382W/m2 ; the annual mean wind speed at 8Sm height is 7.S6m/s, and the
annual mean wind power density is 372W/m2; the annual mean wind speed at 60m height is
7.2m/s, and the annual mean wind power density is 331W/m2 . In accordance with the
Technical Specification for Measurement and Evaluation of Wind Energy Resources for

• WindFarms, it is judged that the wind power density grade of this wind farm can be rated
as Class III, and the wind energy resources are relatively ample.
In conclusion, the topographic condition and wind energy storage of the project site are
suitable for constructing the Norinco international Thatta Phase-II SOMW Wind Power
Project("Norinco-2"). The convenient transport condition of the site is favorable to project
construction. The installed capacity of Norinco international Thatta Phase-II SOMW Wind
Power Project is appropriate at this stage .

•
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5 Type Selection & Arrangement of Wind Turbines and Power Generation
Estimation •
5.1 Selection of WTG type

In the construction of wind farms, the selection of wind turbines is restricted by natural

environmental conditions, transport conditions, as well as lifting and erection conditions,

etc. Meanwhile, under the prerequisite of advanced technology and reliable operation,

selection of WTGs shall be economically feasible. In selection of WTGs, the following

main factors shall be considered:

(1) Air temperature

Mean monthly temperature data of nearly 40 years from 1971 to 2010 in Karachi

weather station indicate that the mean annual air temperature in Karachi is 26.50;

extreme maximum air temperature is 470; extreme minimum air temperature is 1.3n.
And according to the wind data of the Lucky anemometer tower, the time duration of air

temperature higher than 400 is 59160~ accounting for 38.8%; according to the wind

data of FFC anemometer tower, the time duration of air temperature higher than 400 is

40min, accounting for no more than 1%; the time duration of air temperature higher

than 300 is 64000min, accounting for 12.2%.

The above analysis indicates that the wind farm is in the subtropical climate zone and

the temperature may bring great threat to the safe operation of the wind turbines.

Therefore, high-temperature type wind turbines should be selected to meet ambient

temperature requirements.

•

(2) Wind energy resources condition

As long-term wind speed series data of the regional weather stations are not available,

only the measured wind speed data of anemometer tower can be used to determine the

50-year frequency extreme wind speed. According to the wind data measured by Zorlu

A, Master and FCC anemometer towers, the extreme wind speed in this wind farm

would exceed the 50-year extreme wind speed, and estimated with different methods,

the wind turbines with safety standard of IEC Class 0 or above may be selected for this

wind farm. The turbulence intensities at different heights of Lucky anemometer tower

within the wind speed range of 15m1s are 0.069-0.104; the turbulence intensities at

different heights of FCC anemometer tower within the wind speed range of 15m1s are

0.076-0.132, suggesting small turbulence at the wind farm. According to IEC 61400-1
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•
(2005) standard, the wind turbines with safety standard of IEC Class 0 or above can be

selected for this wind farm.

(3) Selection of wind turbine manufacturer

The Manufacturers to be chosen should have certain technical strength and possess

mass production capability to meet the work progress requirement of this project.

Meantime, the Manufacturers are required to guide handling, erection and debugging

independently, and assist other parties in the auxiliary constructions such as civil and

electrical works, and ensure the work progress of this wind farm. Moreover, in the case

of selecting WTGs, the reliable operation of the wind farm shall be fully considered,

mainly involving the operation environment adaptation and availability assurance.

In light of the actual situation of the project and the current status of wind turbines

manufacturing industry, the foUowing four wind turbine models are selected at this

stage for technical and economical comparisons of electric energy production:

GW12112.5MW, MYI04/2.0MW, G114/2.0MW and SE87/1.5MW. The results are

listed in Table 5.1.

Table 5.1 Economical comparison of preliminarily selected models

• Scheme 1 Scheme2
Scheme

Scheme3
Designation

4
Unit

GWI211250
MYI04/2000 GII4/2000 SE8715

0
Total installedcapacity MW 50 50 50 49.5
Single capacity kW 2500 2000 2000 1500
Numberof units set 20 25 25 33
Wheel diameter m 121 104 114 87
Hub height m 90 80 90 70
Annual on-gridenergy 104 kW·h 19075.1 18672.5 19455.15 17522.45
Annual equivalentfull loadhours h 3468 3395 3537 3186
Ranking in economy 1 3 2 4

Notes: Data in the table are interimresultsout of calculations.

Table 5.1 shows that the grid annual equivalent full load hours of the wind farm range

from 3186h to 3537h. According to the calculation results of various schemes, Scheme

1 would result in larger energy yield and have the lowest investment per kWh. Taking

into account the project progress and the manufacturers' supply capacity and after-sales

service, preferential financing policy, high temperature climatic condition, market

performance and the Employer's intention, Scheme 1 (GW121/2.5MW) is proposed at

•
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this stage. •5.2 Comparison of technical parameters of WTGs

The main technical parameters of the proposed wind turbine models are shown in Table

5.2, and the power curve of standard air density (1.131kg/m3) and the thrust coefficient

curve are shown in Table 5.3. The power curve of the proposed wind turbine is shown in

Figure 5.1, and the thrust coefficient curve is shown in Figure 5.2.

Table 5.2 Comparison of main technical parameters of proposed WTG models

Model GW121/2500

I. Wind turbine

Rated power (kW) 2500
Power regulation mode Variable speed and variable pitch
Wheel diameter (m) 121.5
Cut-in wind speed (m/s) 3

Rated wind speed (m/s) 9.3
Cut-out wind speed (m/s) 22
Extreme wind speed (m/s) 52.5
Operation temperature scope _30°C~+40°C

Direction facing wind Upwind direction

2. Blade

Number of blades 3
Speed at blade tip line (m/s) 85.8
Swept area (m2

) 11595

3. Generator

Model GoldwindlGW2.5MW -TFY
Rated power (kW) 2600
Rated voltage(V) 690
Rated rotating speed (r.p.m)

Protection class IP54

4.Nacelle and tower

Nacelle (t) 84.4

Blade (t) 43.5

Hub (t) 28.57
Tower height (m) 90

Tower weight (t) 278.9

•

•
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• Table 5.3 Power curve and thrust coefficient curve of proposed model under

local air density (1.131 kglm3)

•

Wind speed (m/s) Power(kW) Thrust coefficient
3 59 l.068
4 185 0.855
5 372 0.797
6 645 0.797
7 1024 0.797

8 1516 0.797

9 2096 0.750

10 2500 0.560
11 2500 0.387
12 2500 0.288
13 2500 0.223
14 2500 0.177

15 2500 0.144

16 2500 0.119

17 2500 0.099

18 2500 0.084
19 2500 0.073

20 2500 0.063
21 2500 0.055

22 2500 0.049

Notes: The above data are provided by the corresponding manufacturer of the proposed model.
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Fig. 5.1 Power curves of proposed model (air density:1.131kg1m3)
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Fig. 5.2 Thrust coefficient curves of proposed model (air density:1.131kg/m3)
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5.3 Layout of WTGs

5.3.1 Principles

Wind turbines should be arranged mainly based on the characteristics of wind energy

resources and geological conditions at the wind farm site, and the layout principles are

as follows:

(1) Firstly, it should fully consider the surrounding constraints around the wind farm,

and arrange wind turbines within the planned area;

(2) According to the distribution characteristics of wind resources, it should make full

use of the prevailing wind direction to reasonably locate those wind turbines with

proper space;

(3) When arranging wind turbines, not only the wake flow influence between wind

turbines should be minimized to the least, but also the cable lengths between wind

turbines shall be shortened to the least so as to reduce auxiliary works cost and power

loss in the transmission and transformation processes;

(4) In consideration of different schemes, energy output capability of the entire wind

farm should be optimized to its maximum as well as energy output of individual units.

•

5.3.2 Layout ofWTGs within wind farm

As the wind direction in Norinco International Thatta Phase-Il 50MW Wind Power

Project ("Norinco-2") area is relatively constant and stable, west-southwest (WSW) •
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•
wind has maximum speed and energy as well as highest frequency; the prevailing wind

direction is stable and the availability of wind energy is high. According to the

prevailing wind direction and topography condition of this wind farm, the arrangement

of wind turbines should take advantage of locations with high wind energy index and

greater exploitation value.

Norinco International Thatta Phase-II 50MW Wind Power Project ("Norinco-2") site

takes on a long strip about 6.5km long and 1.6km wide. Taking into account the

characteristics of the site area, for optimal utilization of the available ground area, it is

proposed to arrange those WTGs of the recommended models perpendicular to the

prevailing wind direction in the pattern of 2.5D x 12D. The layout fashions for WTGs

of each capacity of2.5MW are shown in Fig. 5.3.

TB

•

TO

Fig.5.3 Layout scheme for 2.5 MW WTGs

5.4 Annual on-grid energy

(1) Calculation of theoretical annual energy yield

The annual on-grid energy of this wind farm can be estimated based on comprehensive

•
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analysis of the wind data measured by Lucky anemometer tower in the representative

year, the layout plan for recommended WTGs, and the site 1:50000 topography map. By

using the power curve and thrust coefficient curve of the recommended WTG model

under the local air density of 1.l Jlkg/rrr', WasplO.0 software is employed to compute

the theoretical annual energy output value and the annual energy yield after taking into

account the wake flow effect.

(2) Utilization rate of WTGs

Taking into account the WTG fault, maintenance and grid fault factors, routine

maintenance shall be conducted in the month with smaller wind speeds. According to

current wind turbine manufacturing level and the actual conditions of the wind farm, the

availability of the wind turbines is determined to be 97%, i.e. the correction factor is

taken as 0.97.

(3) Guarantee rate of wind turbine power curve

In calculating energy output values, the guarantee rate of wind turbine power curve shall

be 95%, i.e. the correction factor is 0.95.

(4) Control and turbulence effect reduction

When wind direction changes, the blade and nacelle of the wind turbine shall change

gradually. But in the actual operation, the WTG control always falls behind the wind

change. Therefore, this reduction should be considered in energy output calculation. The

turbulence intensities at different heights of Lucky anemometer tower within the wind

speed range of 15m1s are 0.069~0.104; the turbulence intensities at different heights of

FCC anemometer tower within the wind speed range of 15m1s are 0.076~0.132,

suggesting small turbulence at the wind farm. The reduction coefficient out of these two

factors for this wind farm is taken as 3%.

(5) Reduction due to blade contamination

Contamination on the blade surface may add to its surface roughness and dwindle the

aerodynamic characteristics of airfoil. Considering that the industrial pollution impact

of this wind farm is small, the blade contamination reduction factor is determined to be

1%, i.e. the correction factor is 0.99.

(6) Shutdown due to weather effect

The measured extreme maximum temperature for 40 years (1971-2010) at Karachi

weather station is 47°C; the measured extreme minimum temperature is 1.3 And

according to the wind data of the Lucky anemometer tower, the time duration of air

5-8
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•
temperature higher than 40°C is 59160min, accounting for 38.8%; according to the wind

data of the FFC anemometer tower, the time duration of air temperature higher than

40°C is 40rnin, accounting for less than 1%; the time duration of air temperature higher

than 30°C is 64000min, accounting for 12.2%. By referring to other projects, the

shutdown coefficient due to weather effect takes 2%, i.e. the correction factor is 0.98.

(7) Energy loss due to plant service power and line loss

According to the statistics and analysis of the existing wind farm projects in China and

abroad, loss generally includes losses in transmission lines within site, outgoing

transmission lines and transformer, as well as service power consumption. The wind

farm energy loss coefficient is set to be 2%, i.e. the correction factor is 0.98.

(8) Other influence factors

The wind farm operation would surely encounter some other influence factors, such as

the offset of general software model. The reduction coefficient of 1% will be counted.

(9) Reduction due to wake flow effect of neighboring wind farms

There have other wind farms situated around Norinco International Thatta Phase-Il

50MW Wind Power Project ("Norinco-2") . According to our engineering experience,

the wake flow effect is counted to be 3%.

After counting the above reductions (overall reduction coefficient of 20%), the energy

yield indicators of Norinco International Thatta Phase-Il 50MW Wind Power Project

("Norinco-2") with recommended WTGs are given in Table 5.4.

Table 5.4 Energy yield indicators of Norinco International Thatta Phase-Il 50MW

Wind Power Project ("Norinco-2") with proposed WTGs

•

Designation Unit GW121/2.5MW

Wheel diameter m 121

Counted height m 90

Single unit capacity kW 2500

Number of units set 20

Total installed capacity MW 50

Annual on-grid energy 104kW·h 17330

Annual utilization hours h 3466

Capacity factor 0.376

From Table 5.4, with the recommended scheme for Norinco International Thatta

Phase-II 50MW Wind Power Project ("Norinco-2") 20 sets of 90m-high WTG model

(GW121/2.5MW) are installed with a total installed capacity of 50MW, an annual•
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on-grid energy of 173.30 GWh, an annual utilization hours of 3297h, and a capacity

factor of 0.396.

5.5 Analysis of applicability of the proposed WTG model

The applicability of the proposed Goldwind WTG model ban be refer to their

special analysis report.
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Feasibility Study Report of
Norinco International Thatta Phase-II 50MW Wind Power Project ("Norinco-2")

• 6.1 Primary Electrical System

6.1.1 Design bases and normative references

GB311.1-20 12 Insulation Coordination, Part 1: Definitions, Principles and

Rules

GB/Tll022-2011 Common Technical Requirements for High Voltage Switch

Equipment and Control Equipment Standards

GBI1032-2010 AC Metal-oxide Surge Arrester without Gaps

GB17467-2010 HV and LV Prefabricated Substation

GB/T17468-2008 Guidelines for Selection of Power Transformers

GB/T19071-19073 Wind Turbine Generator System

GB/T19963-2011 Technical Regulations for Access Power System of Wind

Farm

•

GB50059-20 11

GB50060-2008

GB50065-20 11

GB50217-2oo7

GB50229-2006

DLlT537-2002

DLlT620-1997

DLlT5056-2oo7

Code for Design of 35k V-----11OkV Substation

Code for Design of High Voltage Electrical Installation

Code for Design of AC Electrical Installations Earthing

Code for Design of Cables of Electric Engineering

Code for Design of Fire Protection of Fossil Fuel Power

Plants and Substations

High-voltage/Low-voltage Prefabricated Cubical Substation

Overvoltage Protection and Insulation Coordination for AC

Electrical Installations

Technical Code of General Plan Design for Substation

DLlT5222-2005 Design Technical Rule for Selecting Conductor and Electrical

Equipment

NB/T 31026-2012 Electric Design Code for Windpower Projects

IEEE 665 IEEE Guide for Generating Station Grounding

IEEE C62.11 IEEE Standard for Metal-Oxide Sure Arresters for Aitermating

Current Power Circuits

IEEE Guide for the Application of Metal Oxide Surge

Arresters for AC Systems

IEEE Std C62.92.4 IEEE Guide for Application of Neutral Grounding in

IEEE C62.22

• Electrical Utility Systems
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Feasibility Study Report of
Norinco International Thatta Phase-II 50MW Wind Power Project("Norinco-2")

IEEE Std 519 IEEE Recommended Practice and Requirements for Harmonic

Control in Electric Power Systems

IEEE Guide for Safety in AC Substation

•
IEEE Std 80

IEC 60364

IEC 60229

Low-voltage Electrical Installations

Protection of structures against lightning

Electric cables -Tests on extruded oversheaths with a special

protective function

IEC 60071 Insulation co-ordination

IEC 61024

IEC 60076 Power transformers

IEC 60044-1 Instrument Transformers -Part 1: Current Transformers

IEC 61400-1 Wind turbines-Part 1 Design requirements

IEC 61400-24 Lightning protection for wind turbine systems

IEC 62271-203 Gas-insulated metal-enclosed switchgear for rated voltage of

72.5kV and above

Quality/Occupational, Health, SafetylEnvironment Management System

Documents (Hydrochina Northwest Engineering Corporation, 2012)

Other industrial codes, standards and design manuals of China ..

6.1.2 Power access system •
Pakistan NTDC grid voltage grades are 500V and 220V, and voltage grades of

power grids owned by local power companies are 132kV and 66 kV, of which 66 kV is

being gradually upgraded to 132 kV. The maximum power loads will be 27840MW and

31900MW in 2017 and 2020, average annual increase rate of power consumption in

Pakistan from 2013 to 2020 is 7.8%. According to analysis of Pakistan power grid

balance, power shortage in 2017 will be 14777MW, power shortage in Sindh province

and Karachi will be 745MW. Jhimpir New 220/132 kV collector sub-station will be

built about 10km of the planned Norinco International Thatta Phase-II 50MW Wind

Power Project ( "Norinco-Z" ) , two 250MVA power transformers will be installed in

this substation and wind farms such as Sunec, Titan, FINA, Hartford Tapal will be

connected to this substation.

Norinco international Thatta Phase-II 50MW Wind Power Project ("Norinco-2") is

located in Sindh province. According to the approved Grid Interconnection Study for

the project, a 132 kV substation will be built with three 50 MVA power trnnsformers,

•
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• two circuits of 132kV power transmission lines will be connected to Jhimpir New

2201132 kV collector sub-station with a distance of about 10km.

6.1.3 Main Electrical Connection

•

6.1.3.1 Main electric connection of wind farm

(1) Electrical connection ofWTG and GSU (Generator GSU)

A total of 20 WTGs with a unit capacity of 2500kW will be installed in the wind

farm; unit connection will be adopted, i.e. one WTG will be connected to one GSU.

GSU with a rated capacity of 2750 kVA will be installed closely to WTG tower.

WTG is connected with GSU via 8 power cables (4 pieces of cables are served as

phase conductors, ZR- YJV23-0.6/lkV-3 X 300mm2
, and 2 pieces of cables are served as

grounding conductors, ZR-YJY-0.6/1kV-l X 300mm2).

(2) Line connection at HV side ofGSU

In line with the topography of the project site, operation experience of WTGs in

the local area and the Feasibility Study of Norinco International Thatta Phase-II 50MW

Wind Power Project ("Norinco-2") at Nooriabad, Sindh, Pakistan, 33kV embedded

cables are used for power collection. A total of 4 collection lines are designed, each line

(capacity 12.SMW) IS connected to 5 WTGs; power cables

(ZR- YJV32-26/33kV-3 X 70mm2) are connected to No. 1~3 GSUs, and power cables

(ZR- YJV32-26/33kV-3 X 150mm2
) are connected to No. 4~5 GSUs; all the embedded

collection lines are installed beyond the fence of 132kV substation and further

connected to 33kV switchgear through trench.

6.1.3.2 Main electrical connection of 132kV step-up substation

According to the Feasibility Study ofNorinco International Thatta Phase-II 50MW

Wind Power Project ("Norinco-2") at Nooriabad, Sindh, Pakistan provided by the

Employer and other wind power projects built in Pakistan as well as actual site

conditions, GIS double-busbar connection scheme is proposed as 132 kV power

distribution installations to minimize land occupation and equipment installation period

as GIS technology is fully fledged.

Considering China's wind farm design and operation situation, main electrical

connection for the substation are proposed with the following options: a single busbar

sectional electrical connection (Fig. 6.1.1) and single busbar electrical connection (Fig.

6.1.2) .

•
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.lhimpir ~e. 220/132kV .Jhimpi r New 220/1 ~2kV •

•

Fig. 6-1 Main electrical connection of 132kV step-up substation

(I) Electrical connection at 132 kV side

Double-busbar is designed at 132 kV side, and two incomer bays, two outgoing

feeder bays, two protection bays and one bus-tie bay are installed.

(2) Electrical connection at 33kV side

Single busbar sectionalized electrical connection is proposed at 33kV side of the

132 kV substation; circuit breaker is set between two busbar sections. •
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•
(3)Neutral point grounding

Solid grounding is adopted at power transformer 132kV side, capacitive

short-circuit current of busbar single-phase grounding of 33kV substation is about 112A.

Single-phase fault of power collection lines shall be quickly rejected; 33k V side neutral

point is grounded via low resistance; fault circuit can be quickly dropped in case of

single-phase grounding fault of power collection system to avoid expansion of fault.

Grounding transformer capacity is 800kVA, and grounding resistance is 85 Q 1225A.

(4) SVG

According to the Feasibility Study Report provided by the Employer, and

combined with Technical Regulations on Wind Farm Access Power System (GBIT

19963-2011) and Electric Design Code for Wind Power Projects (NBIT 31026-2012),

wind farm reactive power regulation scope and response time shall conform to voltage

adjustment at power interconnection point and requirement of wind farm operation and

total reactive power should be automatically and quickly regulated. One 20Mvar SVG

will be installed at 33kV side of power transformer in the substation. SVG type and

capacity will be decided by NTDCICPPA.

6.1.4 Selection of Main Electrical Equipment

• 6.1.4.1 Short-circuit breaking current

According to the feasibility study report provided by the Employer, electrical equipment

selection in this stage is based on 132kV busbar short-circuit breaking current 40kA,

33kV busbar short-circuit breaking current 31.5 kA.

6.1.4.2 Natural conditions of equipment operation

Altitude above sea level SOm

Average annual temperature 26°C

Minimum temperature O°C

Maximum temperature 50°C

Maximum wind speed 37.1mls (Height: 10m)

Seismic intensity Grade VII

•

6.1.4.3 Technical data of main electrical equipment

(1) WTGs

A total of 20 WTGs (20 X 2500kW) will be installed. WTGs shall be designed with

low voltage ride-through capability, e.g. WTGs can be able to perform interconnection
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operation at least for 625ms in case voltage at interconnection point has dropped to 20%

of rated voltage; and can be able to perform interconnection operation in case voltage at

interconnection point has increased to 90% of rated voltage within 2s after voltage drop.

WTO main data are as follows:

•

Rated output power

Rated output voltage

Frequency

Power factor

2500 kW

690V

50Hz

capacitive 0.95---- inductive 0.95

(2) OSU and RMU

Prefabricated substation (OSU and RMU) is adopted for the project to ensure safe

and reliable operation of power distribution equipment set at WTO high voltage side.

OSU mainly consists of the following equipment:

a) Step-up transformer

Dry type 3-phase dual-winding natural air cooling transformer is adopted.

Type SCll-2200/33.5

Rated capacity 2750kVA

Rated voltage 33.5/0.69kV •Short-circuit impedance 6.5%

Non-load tap changing 33.5+2X2.5% kV

Vector group D, ynll

b) Circuit breaker

OSU is adopted with circuit breaker at33kV side, circuit breaker main data:

Type

Rated voltage

Rated current

Rated breaking current

Rated peak withstand current

Rated short-term withstand current

Rated short -circuit period

Vacuum circuit breaker

4O.5kV

630A

31.5kA

80Ka

31.5kA

2s

(3) Power transformer

According to the requirement for wind farm voltage regulation, three oil immerged

natural air cooling 3-phase dual-winding on-load tap-changing transformers are adopted

•
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for 132kV substation .

• SZll-50000/132

50000 kVA

132+8X 1.25%/33.75kV

Type

Rated capacity

Rated voltage

Voltage regulating mode

Coil Vector group

Cooling mode

Impedance voltage

132kV neutral point

(4) 132kV power distribution device

a) 132kV power distribution device type

GIS equipment (double busbar) is adopted for 132kV power distribution device;

on-load tap changing switch at HV side

Yn, dll

ONAN

10.5%

Solid grounding

GIS equipment is less affected by environmental factors and it is characterized by high

operation liability, short installation period, long overhaul period and small land

occupation.

•
b) 132kV GIS data

Rated voltage

Frequency

Lightning surge withstand voltage (peak):

Phase-phase: 650kV

Isolating distance: 770kV

Imin power frequency withstand voltage (RMS):

Phase-phase: 275kV

Isolating distance: 360k V

Rated short-term withstand current

Rated peak withstand current

(5) 33kV power distribution device

Type

Rated voltage

Rated current

Rated breaking current

145kV

50Hz

Phase-ground: 650k V

Phase-ground: 275kV

40kA/3s

100kA

KYN-40.5kV

40.5kV

630A, 1250A, 2500A

31.5kA

•
(6) 33kV grounding transformer and grounding resistance cabinet
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Type

Grounding transformer capacity

Auxiliary transformer capacity

Grounding resistance

DKSC-800/33-31S/0.4

800kVA

315kVA

85 Q 1225A

•

(7) SVG

One set of20Mvar SVG will be installed. SVG is characterized by quick response,

sound LV performance and low energy loss.

Type SVG

Rated voltage 33kV

Uninterrupted regulating range inductive 20 Mvar+-capacitive 20 Mvar

Response time ~ 30ms

6.1.5 Service Power Supply System

Two 315 kVA auxiliary transformers will be adopted for 132 kV substation in this

stage. One 150 kW diesel generator will be used as backup power source. Substation

service power system is equipped with backup automatic switching device, O.4kV single •

busbar sectionalized electrical connection is adopted, and 5 LV (GCS-O.4) LV

switchgears are proposed.

6.1.6 Over-voltage Protection and Grounding

6.1.6.1 Over-voltage protection

The over-voltage protection is designed as per Insulation Co-ordination Part I:

Definition, Principle and Rules (GB 311.1-2012), Insulation Coordination for High

Voltage Transmission and Distribution Equipment (DLIT620-1997), and General

Design Codefor 1l0kVSubstation (QIGDW203-2008).

(1) Over-voltage protection ofWTGs

Impulse capacitor and lightning arrester are arranged at the connection of WTGs

and their control systems as lightning protection and electrical fault protection for

WTGs and their control systems. Communication line and control & protection system

and remote control system used for wind farm monitoring are equipped with lightning

protection and buffering devices. Both 33kV and 690V electric systems of the GSU are

equipped with over-voltage protection devices. •
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•
(2) Over-voltage protection for 132kV substation

In order to prevent wave lightning voltage from intruding the line, a surge arrestor

is installed at HV side of power transformer and outlet of 132kV line, respectively.

(3) Direct lightning protection

The WTO rotor blade is equipped with lightning protection system; grounding

cable is arranged in nacelle; one lightning rod is installed on nacelle top. These devices

are directly connected to grounding cable. Lightning is transmitted to foundation

grounding system through tower. All metal objects shall be equal-potentially grounded.

A total of four 30m high lightning rods will be provided in 132kV substation at

proper locations according to equipment layout.

6.1.6.2 Insulation coordination for electrical installations

Insulation coordination of 132kV electrical equipment is designed based on residual

voltage of lightning over-voltage under nominal discharge current of 10kA and

insulation level of main electrical installations is given in Table 6.1.1

Table 6.1.1 Insulation Level of 132kV Equipment

•
Equipment Withstand Voltage

Lightning impulse withstand voltage 1min power frequency

(kV, peak value) withstand voltage
(kV, RMS)

Full wave Clipped Inner OuterInner Outer
insulation insulation wave insulation insulation

Power transformer, 650 650 770 275 275132kV side
Other electrical 650 770 275installations

Open contact of circuit 650 275breaker
Open contact of 770 360disconnector

Table 6.1.2 Insulation Level of 33kV Equipment

•

Equipment Withstand Voltage

Lightning impulse withstand voltage 1min power frequency

(kV, peak value) withstand voltage
(kV, RMS)

Full wave Clipped Inner OuterInner Outer
insulation insulation wave insulation insulation

Power transformer,
200 200 I 220 220 85 85 I 80

33kV side (dry) (wet) (dry) (wet)
Other electrical 185 95installations
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Open contacts of 185 95circuit breaker
Post insulator,

disconnector, open 215 118contact

•

6.1.6.3 Grounding system

The grounding system of the project shall be designed to be applicable to working

grounding, protection grounding, lightning grounding of mechanical and electrical

equipment to ensure that grounding resistance, step potential and contact potential

conform to Guidance for Safe Grounding for AC Substation Electrical Installations

(IEEE Std 80-2000).

According to the project geological investigation data, the ground mainly consists

of angular gravels and highly weathered lime stones with high resistivity, therefore,

copper stranded wires and copper bars are selected as grounding conductors.

The grounding system mainly consists of the followings:

(1) WTG and GSU grounding network

WTG and GSU share one grounding system. WTG grounding network is

connected to iso-potential bodies, e.g. tower foundation flange, at the same time; all the

metal elements (such as tower foundation, reinforcement elements and metal junction

box, etc.) are electrically connected to grounding conductors. GSU equipment is

connected to grounding network outgoing line with copper stranded wires (at least two

outgoing lines shall be connected). Grounding resistance of the grounding networks

shall be less than 5 Q. Horizontal grounding conductor of the grounding network shall

be copper stranded wire to ensure that grounding resistance can meet specifications.

(2) 132 kV substation grounding network

According to Guidance for Safe Grounding for AC Substation Electrical

Installations (IEEE Std 80-2000), the total grounding resistance of the grounding system

shall not be greater than 1 Q . A proper number of vertical grounding electrodes shall be

installed in the locations where grounding system is connected to surge arrestors,

lightning rods to intensify current discharge.

Grounding resistance, step potential and contact potential of the grounding system

shall conform to Guidance for Safe Grounding for AC Substation Electrical

Installations (IEEE Std 80-2000).

•

•
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• 6.1.7 Lighting System

The working power of the lighting system of 132 kV substation is fed from 0.4 kV

busbar without installation of lighting transformer; emergency lighting power will be

fed from UPS power source. Lighting system voltage is 380/220V.

6.1.8 Arrangement of Main Electrical Equipment

6.1.8.1 GSU

GSU is arranged on foundation ofWTG tower bearing platform.

6.1.8.2 Arrangement of operation building

132 kV sub-station is provided with 33kV switchgear room, incomers are made of

cables, outgoing line cabinet is connected to power transformer via non-segregated

busbar.

6.1.8.3 Arrangement of 132kV distribution device

Indoor GIS is adopted as 132kV power distribution device.

6.1.8.4 Arrangement of cables

• Cables, cable structures shall be arranged to the nearest electrical equipment, the

path should be as short as possible and the arrangement shall be aesthetic. Horizontal

and vertical arrangement shall be coordinated, detours and crossings shall be minimized,

and the arrangement shall be convenient for cable construction, maintenance and

expansion works at later stage.

Cable trench shall be arranged along path/road, structures according to electrical

equipment layout; cable ditch shall be constructed under indoor 33kV HV switchgear,

0.4 kV LV panel where cables are densely arranged and cable ditch shall be

interconnected to outdoor cable trench. Cable duct is used in locations that are close to

equipment where a few cables are required.

6.1.9 List of Main Electrical Equipment of the Substation

Table 6.1.3 List of primary electrical equipment/accessories

•
No. Equipment or Specification/type Unit Qty. Remarksaccessories

I Transformer

I Power transformer SZll-50000/132, set 3
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No.
Equipment or Specification/type Unit Qty. Remarks

accessories

YN,dll
132±8X 1.2SO/oI33.7SkV

11 132kV power distribution device (GIS with double busbar)

I Incomer circuit breaker 14SkV, 2000A, 40kA set 2
bay

2
Outgoing line circuit

14SkV, 2000A, 40kA set 2
breaker bay

3
Bus-tie circuit breaker

14SkV, 2000A, 40kA set 1
bay

4 PT protection bay 14SkY, 2000A set 2

CT SOO/lA no. 12

S Surge arrestor Y 1OW-120/320 no. 12

4
132kV main busbar

GIS set I
and branch busbar

III 33kV power distribution device

40.SkV, vacuum circuit WTG incomer
I breaker 630A, no. 4

cabinet
I-- 11 ,irA

40.SkV , SF6 circuit
2 breakerl2S0A, no. 2 SVG cabinet

I-- 1L:<ikA

3 40.SkV,vacuum circuit no. 2 Outgoing line cabinet
Metal enclosed .• "'~I\I\I--
armoured movable HV 40.SkV, vacuum circuit

Grounding/auxiliary
4 switchgear KYN-40.S breaker 630A, no. 2

transformer cabinet
31.SkA

I--
40.SkV, circuitvacuum

Bus tie cabinetS
breaker 2S00A, no. I

r-

6
PT, Surge arrestor ,

2 Protection cabinet
harmonic wave eliminator

no.

7 SVG SVG, 20MVar set 2

8
Grounding DKSC-800/33-3I S/OA set 2
transformer
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• No.
Equipment or Specification/type Unit Qty. Remarks

accessories

9 Non-segregated busbar 40.SkV 2500A m 2S

IV Miscellaneous

1 LV switching cabinet GCS-O.4 no. S

2 Power distribution box no. 20

3 Channel steel [10 m ISO
c: .J .•

4 33kV power cable
ZR- YN23-26/33kV-3 X km 0.6
ISO

S 33kV cable terminal Cold shrinkage set 8

6 O.4kVpower cable km 1.2

7 Lighting

7.1 Florescent lamp 2X36W no. 100

7.2 Wall lamp 1 X ISW energy no. SO
1-

7.3
Outdoor projection

Lamp post 20
lamp

no.

7.4 Yard lamp
1 X 70W energy ISO

saving lamp
no.

7.4 Switch no. 80

7.S Socket no. ISO

7.6 Conductor km 20

8 Fire protection

8.1 Fire resistant partition m2 30

8.2 Fireproof putty m3 0.8

8.3 Fireproof coating t 0.6

9 Grounding

9.1 Copper stranded line 9Smm2 t 9.S

9.2 Copper stranded line SOmm2 t 3

9.3
Corrosion resistant

t 0.8conductive coating

•

•
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No.
Equipment or

Specification/type Unit Qty. Remarksaccessories

9.4 Resistance reducer t 10

10 Angle steel t 8

11 Water gas pipe GG32-GGI00 t 4.5

12 Lightning rod H=30m set 4

6.1.10 Electrical Equipment of the Wind Farm

Table 6.1.4 List of electrical equipment of the wind farm

No. Equipment/accessories Specification/type Unit Qty. Remarks

1 WTG PN=2500kW set 20

2 GSU 2750/33.5 2750kYA set 20

3 Power cable ZR-YN23-O.6/1.0kY-3x300 km 3.6

4 Power cable ZR- YJY-0.6/1.0kY-l x300 km 1.2

5 Cold shrinkage cable terminal 3-core set 480

6 Cold shrinkage cable terminal l-core set 160

7 WTG/GAU grounding

7.1 Copper stranded wire 95mm2 km 17

7.2
Corrosion resistant conductive

t 3.5
coating

8 Fire protection for cable q>16mm L=2500mm pes. 320
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• No. Equipment/accessories Specification/type Unit Qty. Remarks

8.1 Organic putty t 11

8.2 Inorganic putty

9 Embedded duct PVC 150 t 3.0

6.1.11 35kV collection line materials

Table 6.1.5 35kV collection line materials

•

No. Equipment/accessories Specification/type Unit Qty. Remarks

1 Power cable ZR-YN23-26/33kV-3x70 km ll.8

2 Power cable ZR- YJV 23-26/33kV-3x 150 km 20.4

3 Cable terminal YJV23-26/33kV-3x70 cable set 48

4 Cable terminal YJV23-26/33kV-3xI50 cable set 32

5 Middle joint YJV23-26/33kV-3xI50 cable set 8

6.2 Relay Protection, Control, Monitoring and Measuring System

6.2.1 Design basis

•

Main standards referenced for design:

(1) Design Codefor33kV~110kVSubstations (GB 50059-2011);

(2) Technical Code for Relay Protection and Security Automatic Equipment (GBIT

14285-2006);

(3) Design Codefor Automatic Fire Alarm System (GB 50116-2013);

(4) Design Code for Cables of Electric Engineering (GB 50217-2007);
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(5) Management Codefor Electric Energy Metering Device (OUT 448-2000);

(6) Universal Technical Conditions for Automatic Fault Recording of Power

System (OUT 553-2013);

(7) Design Code for DC System of Power Project (OUT 5044-2004);

(8) Design Code for Dispatch Automation in Power Grid ( OUT 5002-2005);

(9) Design Code for Dispatch Automation in Electrical Power System (OUT

5003-2005);

(10) Design Code for Secondary Electrical Wiring for Thermal Power Plant and

Substation,OUT5136-2012

(11) Design Code for Electrical Measuring and Energy Metering Devices, OUT

5137-2001

(12) Design Codefor 220kV~500kVSubstalion (OUT 5218-2012);

(13) Technical Codefor Grid Connection of Wind Farms (Q/GOW 392-2009);

(14) Technical Code for Wind Farm Power Access System (GB/Z 19963-2005)

6.2.2 Design Principles

(1) The substation shall be designed according to the principle of "unattended

operation" (less person on-duty).

(2) The SCAOA system equipment of the wind farm is bay-level equipment of

SCADA system of the substation, and the monitoring data of the wind farm is

transmitted to the system via the SCADA system of the substation. The LV ride-through

capacity, active power control, reactive power and voltage control of the WTGs shall

comply with the requirements of related technical standards.

(3) WTG consists of equipment monitoring and control system that are designed to

perform local control and management of 20 sets of 2500 kW WTGs and 20 sets of

GSUs. WTG central SCAOA system perform data exchange with substation SCAOA

system that is equipped with remote communication equipment, which is designed to

perform remote functions for automation dispatching required by power access system.

(4) Protection of the wind farm and WTGs shall be coordinated with the power

access system to meet requirements of the power system on adaptability of voltage,

frequency as well as power quality.

(5) The response time of dynamic compensation of SVG shall satisfy the

requirement of power system.
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• (6) 33kV system of wind farm substation is grounded via low resistance and is

equipped with single-phase grounding failure protection so as to ensure rapid isolation

of power collection line system fault and prevent accident expanding and deteriorating.

(7) 33kV busbar is equipped with busbar differential protection.

(8) On-line power quality monitoring system shall be equipped to monitor power

quality index at interconnection point, the data is uploaded to on-line power quality

monitoring station.

(9) Communication system of the substation shall comply with requirement of

security and protection of power system.

6.2.3 Control and Protection of the Wind Farm

•

6.2.3.1 Control and protection of W'TGs

(1) Control and monitoring ofWTGs

WTG monitoring equipment includes local monitoring equipment and centralized

monitoring equipment. The local monitoring equipment can perform local control,

monitoring of protection action signals and measuring data for WTGs; centralized

monitoring equipment in the central control room can perform monitoring for WTGs .

1) Local control

WTG's local control system mainly includes electrical control system, yaw control

system, pitch control system, local control cabinet installed in tower bottom. Local

control system can automatically control WTG startup and shutdown, perform

monitoring and control during normal operation. At the same time, it can perform data

communication with WTG centralized SCADA system, upload WTG operation state

data, and receive control, regulation commands from WTG centralized SCADA system,

and perform remote manual WTG startup and shutdown.

Operation personnel can be able to conduct manual WTG startup and shutdown,

electrical motor startup and shutdown, WTG rotor clockwise or counterclockwise

rotation through local control cabinet. Control device uninterruptedly performs

monitoring of WTG rotation speed, completeness of braking system to ensure safety

level of WTG braking system. Control device can also adjust WTG power factor, etc.

Some operation mode switches and local manual switches and buttons are set in

electrical motor nacelle on top of WTG tower.

Local control system ensures normal interconnection and safety operation of

WTGs and provides functions e.g. emergency shutdown, fault alarm, normal startup,

•
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shutdown, yaw, reset, recording and displaying of energy output, energy generation time,

interconnection time etc. Backup UPS is provided to ensure no missing of operational

data recording in case of power outage or power grid failure.

The local control system does not rely on centralized SCADA system and it can

uninterruptedly control WTGs and ensure normal operation in case of failure of

centralized SCADA system.

WTG is equipped with all kinds of testing devices and transducers, and can display

real-time state of each WTG on screen such as date and time, rotor rotational speed,

generator rotation speed, wind speed, ambient temperature, WTG temperature, active

and reactive power, current, voltage, WTG yaw situation, total energy output and annual

energy output, etc., WTG computer monitor can display signals related to a fault or a

failure, e.g. location, quantity, nature, date and time, etc.

2) Centralized control equipment

WTG centralized control equipment is arranged in central control room. Attendants

or operators perform monitoring through man-machine interface in central control room

and centralized control equipment can be able to receive commands from dispatching

terminal in order to perform WTG monitoring, control and regulation.

Centralized monitoring equipment should have functions, e.g., WTG start/shutdown

operation (in normal or emergency condition), low voltage ride through, active power

control, reactive power control, control parameters resetting, monitoring various

operation data, real-time data recording, saving and uploading as per dispatching system

requirement. Wind farm power variation rate should satisfy design standard. In case of

any abnormal operation, such as fault and emergency shutdown, manual star and

shutdown, over-high wind speed shutdown, over-high ambient temperature, the

centralized monitoring system shall be able to send video, audio alarm signals.

The centralized monitoring equipment is fed by substation UPS and performs data

exchange with substation SCADA system. And its self-protection function denies any

unauthorized access. When the system is withdrawn due to fault, all WTGs can be

operated normally. Local control device ofWTG is designed with Ethernet structure and

several independent ring networks consisting of embedded optical fibers are connected

to the centralized monitoring system.

3) Protection ofWTGs
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•
In order to ensure normal operation of power system and electricity quality and to

reduce potential damage of failure equipment and adverse impact on power supply for

neighborhood when electrical equipment fails and failure equipment can be

automatically disconnected from the power grid in shortest time limit, WTGs are

designed with protection and detection installations, e.g. over-high temperature

protection, over-load protection, low-voltage protection, power grid fault protection,

vibration overrun protection, over-speed protection, lightning protection, irregular cable

twining protection, etc. Protection device acts and sends action signals before

automatically cutting off fault or rejecting generator operation.

6.2.3.2 GSU control and protection

•

One GSU protection and control system is provided to perform control, metering

and protection. Real-time GSU data are acquired and uploaded to dispatching system

via substation SCADA.

HV circuit breakers are set up at high voltage side of transformer and one

protection, metering and control device is provided for GSU to perform over-current,

quick-breaking, zero sequence current protection, over-load protection, non-electricity

protection, GSU monitoring, etc .

GSU protection and control system is an independent network with open,

hierarchical structure, consisting of centralized control equipment, local metering and

control device, network equipment, etc. GSU centralized control layer consists of star

Ethernet with a transmission rate of 1011OOMbps (TCPIIP protocol) and optical fiber is

used to transmit data.

6.2.4 Dispatching Management

The project, after being built, will be under unified management of local power

dispatching authority to which remote control information will be transmitted.

Dispatching management will be subject to NTDC requirement.

6.2.5 Substation SCADA System

6.2.5.1 Objectives

SCADA system is designed to perform automatic control and regulation for

substation 132 kV lines, power transformer, 33kV lines, auxiliary transformer, SVG, etc.,

according to the requirement of power system and substation operation mode. The

•
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objectives include:

1) Accurate acquisition, processing, uploading of operation information of

substation equipment on real-time basis.

2) Monitoring of electrical equipment operation on real-time basis to ensure safety

operation and automatic management.

3) Optimal control and regulation according to requirements of power system

dispatching for wind farm operation.

•

6.2.5.2 SCADA system structure

Substation's SCADA system is of an open type, hierarchical distribution structure.

The whole system consists of station control level and bay control level; data

distribution management is adopted. Station control level is of function distribution

structure; bay control level is designed with local control device. Local control function

of bay equipment can be performed independently in case of station control level and

network failure.

Station control level is connected with bay control level via dual-Ethernet structure.

The Network medium may adopt STP, coaxial cable and optical fiber.

6.2.5.3 SCADA system equipment configuration •
The system is mainly configured with hardware and software. Station control level

equipment and bay control level equipment are configured with following hardware

equipment:

(1) Station control level equipment

Host computer and operator station: 2 host computers

Engineer station: 1 Engineer working station

Remote communication equipment: backup equipment is configured

Microcomputer "mal-operation prevention" system: 1 set of microcomputer

controlled mal-operation prevention system equipment is configured

Intelligent equipment interface: 1 set of intelligent interface equipment IS

configured for station control level

Printer: 2 sets of laser printers are configured

GPS clock system: 1 set

(2) Network equipment

Station control level: 2 sets of network switches •
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• Other network equipment includes optical/electric converter, interface equipment

(optical fiber junction box) and network connecting wire, cable, optical fiber and

network safety equipment, etc.

(3) Bay level equipment

110 measuring and control devices are designed with functions e.g. AC sampling,

measuring, mal-operation-prevention locking, synchronous detection, local circuit

breaker emergency operation, single line connection state and measuring digital display

to perform information acquisition, conversion, process and transmission for substation

equipment. Each electrical device is equipped with switch electrical equipment, each

section of busbar is equipped with busbar device, and public unit is equipped separately.

Secondary electrical panel room and switchgear room are equipped with 2 network

switches respectively that are used for connection of local unit equipment and

connection with network switches of station control level.

WTG centralized monitoring device is equipped with one centralized SCADA

system provided by the WTG manufacturer, it performs WTG information acquisition

via wind farm optical fiber communication network.

GSU centralized control device is equipped with one set of centralized control

system supplied by the manufacturer. It performs substation information acquisition via

wind farm optical fiber communication network.

•
6.2.5.4 SCADA system functions

•

SCADA system is designed with the following functions:

1) Data acquisition and processing

SCADA system can perform data acquisition and processing, including analogue,

switch quantity, electric energy, and data of other intelligent equipment, it performs

real-time acquisition of analogue, switch quantity and other information through 110

control device; receives data of other intelligent equipment through intelligent

equipment interface. The analogue, except for DC voltage, temperature that are input

through transducer, is input by AC sampling; switch quantity is input at potential - free

contact; other intelligent equipment data is input via data communication.

SCADA system performs real-time acquisition and off-limit alarm for analogue;

performs real-time acquisition and abnormal alarm for state quantity and data

processing such as event recording .

2) Database building and maintenance
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SCADA system shall be designed with real-time database to store and update all

the real-time data transmitted from l/O device and communication interfaces of real

time; historical database shall be built to store and regularly update historical data and

operation report data that are needed. Database shall be highly reliable, all the acquired

data can't be modified; database can be maintainable on line or designed to generate

off-line-data.

3) Control operation

SCADA system is designed to control voltage level of circuit breaker and

disconnector, power transformer and auxiliary transformer tapping position, SVG

switch in/off, startup/shutdown of other important equipment.

SCADA system is designed with manual control mode and automatic control mode,

manual control includes dispatching center control, central control room control, local

manual control which can be switched. Control priority in order is dispatching center

control, central control room control; automatic control includes sequence control and

regulation control; voltage-reactive automatic regulation control system set in central

control room shall take full consideration of operation mode and locking conditions.

In case service of station control level and network of SCADA system is outage,

circuit breaker shall be operated in bay control level. In automatic control process,

alarm information shall be output to stop control operation and maintain state of

controlled equipment in case of any software, hardware fault.

4) Mal-operation preventive locking system

Mal-operation preventive locking system shall be designed to prevent

mal-operation of circuit breaker (switch in/oft), disconnecting switch (switch in/off with

electrical load), prevent electrified connection of grounding line, prevent electricity

transmission while connecting ground wire feeder and prevent straying into charged

bay.

All operational control is designed with mal-operation preventive locking system

that provides fault alarm signals and judgment output information. SCADA system is

designed with mal-operation preventive locking working station. Remote control

performs locking function for all substation equipment via mal-operation preventive

locking system, local control performs locking function for all electrical devices via

computer key and locking device.

5) Alarm function

•

•
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•
SCADA system is designed with accident alarm and warning alarm function .

Accident alarm includes circuit breaker tripping and protection device action signals

triggered by improper operation; warning alarm includes equipment displacement,

abnormal state information, analogue or temperature quantity out-of-limit, etc. Alarm

processing shall be at varied levels according to varied categories. Alarm output

information (sound, light, color signals) shall be visual, noticeable.

6) Event sequence recording and accident recalling

Equipment action sequence, time shall be recorded, stored, displayed, printed to

generate an event recording report for inquiry, event sequence recording shall be

uploaded to dispatch center.

Accident recalling shall include all the analogue values collected during mm

period before accident and 2 min after accident. Sampling period shall be consistent

with real-time system sampling period. System can generate accident recalling table that

can be displayed and printed.

7) Image display

SCADA system is designed with functions such as user edition, image generation,

power grid topology recognition, recognition of electrified equipment color, graphical

cell edition and graphical image operation. All kinds of information that is displayed on

operation working station's screen in central control room should be provided to

operation personnel in format of report and graphics.

Image displayed shall include main electrical connection diagram, zoning, unit

electrical connection diagram, real-time and historical graphic curves, voltage and load

bar chart, bay unit and substation alarm diagram, SCADA system configuration and

operation condition graphics, protection system diagram, DC system diagram, service

electrical system diagram, report and table display, etc.

Main electrical connection diagram shall show real-time electrical quantity,

equipment operation status, current flow direction, positions of circuit breaker,

disconnector, grounding switch, "local/remote" switch etc., graphics and curves can be

stored and hard copied; users can generate, produce and modify graphics.

8) Online calculation and tabulation

SCADA system conducts calculation for collected primary electrical quantity data.

Statistical calculation shall be conducted for routine operation data of substation and

operation status of main equipment; optimized computation shall be conducted for

•

•
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automatic control scheme. Calculation results can be processed and displayed.

SCADA system shall be able to generate operation reports in varied formats,

including real-time value table, punctual value table, substation load operation log table

(duty schedule), electric energy table, reporting table, hand-over records, event

sequence recording, alarm records, microcomputer protection setting value list, main

equipment data table, self-diagnosis report, etc. The generated report can be easy for

real-time and timing display, recall and print, and can be edited, modified, defined by

•

users.

9) Remote control function

SCADA system is equipped with remote communication equipment to perform

non-disturbance automatic switchover; all the real-time information is uploaded to all

levels of dispatching authorities and power data network or control and modification

commands are received through Ethernet that is connected to computer system. Remote

communication equipment is designed with remote data processing, protocol conversion

and communication functions to meet requirement for automatic dispatching, and

designed with serial port output and network interface output, which can perform

communication with all levels of master dispatching stations via conventional analog

channels and dispatch data network channels.

10) Clock synchronization

GPS synchronous clock is adopted for SCADA system that can accept dispatching

clock synchronization via remote communication equipment. Clocking precision can

meet requirement of power system equipment for time synchronization accuracy.

11) Man-machine interface

Attendant can perform operation on computer screen by using mouse or keyboard.

Operator can invoke, display and copy all sorts of graphics, curves, reports, send control

operation commands, check historical data and setting values, produce, modify graphics

and reports, affirm alarm, withdraw/restore alarm point, display operation

instructions, edit, print and produce online documents in operator's working station.

Maintenance personnel perform database, program definition and modification,

secondary program development and other duties in engineer's working station. Bay

level local control device shall be provided with a few numbers of data displaying and

operating buttons.

12) System self-diagnosis and self-recovery

•
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• SCADA system is designed with online self-diagnosis function. It performs

diagnosis for operation status of software and hardware (including various

communication interfaces), find abnormal data and send alarm signals. The system can

automatically protect real-time database in case of software deadlock, hardware errors

or power source outage. Once fault is eliminated, SCADA system can be restarted and

resumed to normal operation.

13) Other equipment interface

Relay protection trip signal or important alarm signals are transmitted to I/O

control device at potential-free contact; at the same time, SCADA system is connected

to information acquisition device of protection device or protection information

management sub-station to acquire protection information at serial port or internet

access.

•

DC power source system, AC UPS system, fire alarm device, electric energy

acquisition device and main equipment online monitoring system, WTG centralized

monitoring system are connected to SCADA system after protocol is converted via

RS-485 communication port of intelligent interface equipment.

14) Operation management

SCADA system performs various management functions according to operation

requirements, including operation instruction, accident analysis and retrieval, online

equipment analysis, operation sequence, simulation operation and other substation

routine management, etc. Management function shall meet requirements for document

storage, retrieval, edition, display and printing.

6.2.6 Relay Protection and Automatic Safety Device

•

6.2.6.1 Configuration design principle

1) Microcomputer type protection device 15 adopted and relay potential-free

contact is adopted at outlet of protection device.

2) Relay protection and safety automatic device shall be reliable, selective,

sensitive and responsive.

3) Main relay protection shall be priority while design of backup relay protection

and secondary electrical loop shall be simplified.

4) Electricity protection and non-electricity protection shall be designed with

independent power source loop .

5) 132 kV line protection and safety automatic device shall be configured based on
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requirement of power access system. However, they are tentatively configured •

according to relevant specifications in this stage before requirement of power access

system is available.

6) Equipment at 33kV side shall be provided with low resistance grounding

system.

6.2.6.2 Configuration of relay protection and automatic safety device

1) Protection of 132 kV line

It will be configured according to requirement of power access system, in this

stage and it is temporarily configured as per the following principles:

One set of independent quick-action protection device with backup protection

function and one set of three-phase circuit breaker operation cabinet with reclosing

protection function are configured.

2)132 kV bus-tie protection

One set of 132kV bus-tie differential protection device will be configured with

following protection functions:

Three-step over-current protection

Zero-sequence current protection

Over-loading protection

3) 132kV busbar protection

One 132kV busbar differential protection device with circuit breakers is provided

and it has function of current protection.

4) Power transformer protection

One electricity protection device (equipped with transformers for main and backup

protection) and one non-electricity protection device are configured.

Main protection is configured with differential protection.

Backup protection at HV side is configured with compound voltage lockout

overcurrent protection, gap zero sequence current and voltage protection, and over-load

protection.

Backup protection at LV side is configured with compound voltage starting

over-current protection, zero sequence current protection, over-load protection.

Non-electricity protection items include heavy gas, pressure release, light gas,

abnormal oil level, oil temperature, winding temperature, pressure regulating heavy gas,

•

•
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• regulating pressure release, regulating light gas, regulating abnormal oil level,

regulating oil temperature and regulating winding temperature.

5)33kV busbar protection

Each 33kV busbar section is configured with a set of busbar differential protection

device that can be accessed to all branches of33kV busbar.

6) 33kV line protection and control device

33kV line is configured with a set of protection and control device, which includes:

Current quick-breaking protection;

Three-step over-current or three-step distance protection;

Zero sequence current protection;

Over-load protection

7) 33kV SVG branch protection and control device

According to wind farm power accessing report, SVG is provided, however,

protection scheme will be decided in the next stage based on SVG type.

8) 33kV grounding transformer protection

Grounding transformer is configured with a set of protection and control device,

which includes:

•

•

Three-step phase to phase current protection, zero sequence current protection

(quick-breaking protection, over-current protection), non-electricity protection,

over-load protection; zero sequence current protection is connected to CT in neutral

point resistance circuit of grounding transformer.

9) 33kV bus-tie protection

One set of protection and control device is provided for bus-tie protection, which

includes:

Three-step over-current protection

Zero-sequence current protection

Over-loading protection

10) Fault recording

One set of fault recording device is set for 132kV equipment and power

transformer; one set of fault recording device is set for 33kV equipment. The devices

shall be equipped with multiplex analogue and switching value that can be used to

automatically record all kinds of fault information, including fault time, fault name and

nature, distance of fault point, electricity graphs of analog input (such as current,
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voltage, etc.) before and after system fault or oscillation, state of switch input before •

fault occurrence and variation of switch input before and after unit startup, etc. Fault

information can be displayed, printed and stored to provide reliable basis for fault

analysis.

11) PMU

PMU shall be equipped as per the requirements of local power grid companies.

12) Safe automation device

Safe automation device shall be equipped as per the requirements of local power

grid companies.

13) Protection and fault information management station

It shall be equipped as per the requirements of local power grid companies.

6.2.7 Substation Control Power Supply System

6.2.7.1 DC control power source system

Substation will be equipped with a set of DC control power source system. The DC

system capacity is estimated according to the project scale. Number of feeder branches

is based on the project scale. •

DC unit is equipped with 2 battery sets (300 Ah), 2 charging/float charging devices.

Single busbar sectional connection is adopted. The DC control power source system

adopts voltage level of DC 11ov. Each DC busbar section is set with one DC insulation

monitoring device designed to monitor DC system insulation level, busbar voltage and

grounding condition of each branch. Battery is set with one cell inspection device.

Radial DC power distribution mode is adopted.

6.2.7.2 AC control power source system

Substation is equipped with AC control power source system, consisting of UPS

system and AC power source distribution system. The capacities of the two systems are

estimated based on the project scale and terminal size. Number of feeder branches of

both systems is also determined based on the project scale.

Substation is equipped with 1 set of 10kVA power UPS; no separate battery set is

equipped. The UPS units supply AC power for station control level equipment, fire

automatic alarm system, image surveillance and safety & security system, WTG

centralized monitoring system and electricity billing system equipment. •
6-28



Feasibility Study Report of
Norinco International Thatta Phase-II 50MW Wind Power Project ("Norinco-2")

• One AC control power source distribution panel (AC 220V) is provided; one

section of voltage busbar is provided to supply power for auxiliary lighting and heating

equipment installed in bay control level cabinet.

6.2.8 Substation secondary electrical connection

•

6.2.8.1 Measuring and billing point

Electrical measuring system is set up in compliance with Technical Code for

Designing Electrical Measuring and Energy Metering Device (DLIT5J37-200J). All

electrical quantities are transmitted to SCADA system via AC sampling mode and

conventional electrical measuring instrument is not equipped in the central control room,

while necessary conventional measuring instrument is installed in the switchgear.

Measuring signals of non-electrical quantity shall be transmitted to SCADA system

(switch value input) for online surveillance.

Measuring and billing check point is set up according to the fmal power access

system information. At the current stage, it is proposed that power transformer HV side,

power transformer LV side, auxiliary transformer feeder, SVG unit feeder and 33kV line

side are chosen as measuring and billing check points, where two-way smart

multi-function watt-hour meter (1+0) is equipped. Watt-hour meter adopts 3-phase

four-wire electrical connection; active and reactive precision of watt-hour meter on

33kV busbar reactive branch are 0.2s class and 1.0 class, respectively; those of other

points are 0.2s class and 2.0 class, respectively.

6.2.8.2 Current transformer and voltage transformer

Precision of current transformer used in billing, metering circuits is 0.2s and 0.5;

precision of current transformer used for metering is 0.5 class; current transformer

level-P is used for protection and fault recording circuits.

One voltage transformer (with three secondary windings) is adopted for 132 kV

line, 132 kV busbar, 33kV busbar respectively, i.e., one star secondary winding (for

electrical energy billing), one star secondary winding (for protection and measuring)

and one winding for residual voltage measuring.

6.2.9 Dispatching Automation of Step-up Substation

•
Dispatching automation shall be configured according to NTDCICPPA

requirements .
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6.2.9.1 Remote control system

Remote control function is performed by SCADA system and remote control

information shall be transmitted to dispatching center through remote control working

station with dual-redundancy design. The remote control system shall be configured in

accordance with NTDC/CPPA requirements.

•

6.2.9.2 Energy billing system

1) Gateway billing

Gateway billing point is set at substation side where two-way gateway energy

meters (one service meter, one backup meter) are installed. The meter is designed with

three-phase six wire electrical connection with active precision of 0.2 s and reactive

precision of 2.0. Final configuration is subject to the requirement of the local power grid

company.

2) Electric energy remote terminal

One remote energy terminal is set to perform electric energy metering and

information acquisition, data processing, time-sharing storage, long time saving and

remote transmission at check points. The device performs electric meter communication

and acquisition of electricity information via RS485 serial-port; the terminal performs

communication with electricity measuring and billing system of dispatching centers at

all levels through power digital network (main channel) and public/private automatic

telephone dialing system is proposed as backup communication channel. The terminal

performs communication with substation SCADA system via RS485 interface or

network.

•

3) Electric energy quality monitoring

One electric energy quality monitoring equipment (energy analyzer) is equipped to

perform management and appraisal for energy data.

6.2.9.3 Power dispatching data network access equipment

It is configured according to the requirements of the local power grid company.

6.2.9.4 Secondary electrical system safety protection equipment

It is configured according to the requirements of the local power grid company.

•
6-30



Feasibility Study Report of
Norinco International Thatta Phase-Il 50MW Wind Power Project ("Norinco-2")

• 6.2.10 Video surveillance and safety & security system

Substation and central control center are equipped with a set of video surveillance

and safety & security system and its functions shall satisfy requirements for safety and

security as well as surveillance for equipment operation site. At least 36 cameras are

considered.

Video surveillance and safety & security system consist of video server, terminal

monitor, multi-picture separator, DV, PTZ, protective cover, encoder and infrared

detector or electric fence, etc. Backstage video monitoring equipment of entire CCTV

system performs monitoring, management, printing and external communication, etc;

fore-front video monitoring equipment collects image video signals; image signal

transmission equipment transmit image data, control signals from backstage video

equipment. The system performs communication with SCADA system via public

interface.

6.2.11 Automatic Fire Alarm System

•
The step up substation is provided with a set of automatic fire alarm system. The

centralized automatic fire alarm system consists of fire detector, manual alarm button,

fire control communication, linkage control and centralized fire alarm controller etc.;

device, detection alarm and linkage control share one bus. Centralized fire alarm

controller can display fire alarm zone and detection zone; 96 detecting points are

considered.

6.2.12 Arrangement of Secondary Electrical Equipment

•

132 kV substation mainly consists of complex building, operation building and

outdoor open yard. Central control room and secondary electrical equipment panel room

are located in complex building; 33kV switchgear room is arranged in operation

building.

Station control level equipment and network equipment of SCADA system are

arranged in secondary electrical equipment panel room. Monitors and keyboards are set

on working station in the central control room; 132 kV equipment control, protection

panel, AC power distribution panel, gateway metering panel, measuring and checking

panel, DC system equipment, UPS, automatic fire alarm system, image surveillance,

safety & security system and WTG centralized monitoring system panel are arranged in
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the secondary electrical equipment room; 33kV protection, control device is arranged in •

the switchgear; 33kV feeder meter is installed in the 33kV switchgear.

6.2.13 Wind Power Prediction System

Wind power forecast is an important means used to predict future energy output of

a wind farm; real-time data is collected by anemometer tower in wind power. Wind

power forecast system consists of anemometer tower, mini automatic weather station,

hardware system and software system etc.

Wind power forecast system shall comply with Specification for Wind Power

Forecast enacted by the State Grid Corporation of China and be able to provide the

short-term power forecast and extreme short-term power forecast. The forecast results

shall be submitted to the dispatching communication center of the local power grid

company. The system can be able to perform real-time wind resource surveillance and

report real-time observation data, wind farm installed capacity, WTO maintenance

capacity, planned WTO installed capacity and the maximum energy output, etc.

Short-term wind power forecast shall include forecast of power curve of the wind

farm in O~72h with a minimum time interval of 15 min; extreme short-term power

forecast shall include forecast of power curve of wind farm in 0--4h with a minimum

time interval of 15 min, e.g. wind power is forecasted every 15min.

•
6.2.14 Active/reactive Power Automatic Control System

One set of active and reactive power automatic control system is provided and

active, reactive power output are automatically regulated as per power grid frequency to

ensure maximum wind farm output and power system stability in case of grid fault and

unusual operation condition. Reactive power loss and power variation rate shall be no

more than allowed values required by dispatching department. NTDC requirement shall

be followed.

Table 6.2.15 List of secondary electrical equipment

No. Item Unit Qty. Remarks

I Wind farm

I WTGSCADA To be supplied along with main
equipment

1.1 Local protection, monitoring and 20 set Including switch, optical fiber
control device co'!i_unctionbox

1.2 WTG centralized monitoring I set •
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• No . Item Unit Qty. Remarks
system

2 GSU monitoring and control To be supplied along with main
equipment

2.1 Local protection, metering and set 20 Including switch, optical fiber
control device conjunction box

2.2 GSU centralized monitoring and set 1control

3 Wind power forecast system set 1

II 132kV substation

1 SCADA system

1.1 Station control level equipment

1.1.1 Host computer and operator set 2working station

1.1.2 Engineer working station set 1

i.t .3 Mal-operation prevention working set ]
station

1.] .4 Remote control communication set 1panel
Including 2 remote control One in service, one for backupcommunication devices

1.1.5 network communication panel no. 1(including)

Industrial network switch set 2

Intelligence interface unit set 1

Master clocking system set 1

Ll .6 Printer set 2

1.2 Secondary electrical panel bay
control equipment

1.2. ] Public control and network 1communication panel (including) 00.

Industrial network switch set 2

Public control device set 1

Satellite clocking system set I

1.2.2 132kV line control panel no. 1(including)

132kV line control device set 2

1.2.3 No.1 power transformer control
00. 1panel (including)

No.I transformer HV side control set 1device
No.1 transformer LV side control set Idevice

No.1 transformer control device set 1

•

•
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No. Item Unit Qty, Remarks

1.2.4 No.2 power transformer control Panel 1panel ( including)
No.2 transformer HV side control set Idevice
No.2 transformer LV side control set 1device

No.2 transformer control device set I

1.3 33kV switchgear room bay control
level equipment

1.3.1 33kV lines monitoring and control set 8 Installed in 33kV switchgearprotection device

1.3.2 33kV SVG control protection set 2 Installed in 33kV switchgear
device
33kV grounding transformer Installed in 33kV switchgear

1.3.3 monitoring and control protection set 2
device

1.3.4 33kV bus-tie control protection set 2 Installed in 33kV switchgear
device

1.3.5 O.4kVATS device set 2 Installed in O.4kV switchgear

1.3.6 Network switch set 2 Installed in 33kV switchgear

1.3.7 Public control device set 2 Installed in 33kV switchgear

2 Relay protection and safety
automatic device

2.1 System relay protection and safety
automatic device

panel Including remote end, operation
2.1.1 132kV lines protection panel 4 box, it shall be equipped as per

NTDC requirement

2.1.2 132kV bus-tie protection panel panel 1

2.1.3 132kV busbar protection panel panel 1

Protection and fault information It shall be equipped as per the
2.1.4 management station set 1 requirement of the local power

grid com_Q_an_y_
It shall be equipped as per the

2.1.5 Safe automation device set 1 requirement ofthe local power
_gid comp_any

2.2 Component relay protection and
safe automation device

2.2.1 No.1 power transformer protection panel. 1panel ( including)

Electricity protection device set 1

HV side backup protection device set 1 Including operation box

LV side backup protection device set I Including operation box

Non-electricity protection device set 1

2.2.2 No.2 power transformer protection panel 1panel ( including)
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•
No . Item Unit Qty. Remarks

Electricity main protection device set 1

HV side backup protection device set 1 Including operation box

LV side backup protection device set 1 Including operation box

No.2power transformer protection panel 1
panel ( including)

2.2.3 33kV busbar protection panel panel 1

2.2.4 132kV fault recording panel panel 1

2.2.5 33kV fault recording panel panel 1

3 Control power source system

3.1 DC control power source

3.1.1 Battery bank set 2
DC llOV, 52no. each bank,
300Ah

3.1.2 Charging panel set 2
Each panel is provide with one
charging Ifloating charging device

3.1.3 Bus sectionaliser panel no. 1

3.1.4 Feeder panel set 2

3.1.5 Discharging device set 1

3.2 AC power source

3.2.1 AC power distribution panel set 1

3.2.2 UPS panel set 2 lOkVA

4 Dispatching system equipment

It shall be equipped as per the
4.1 PMU set 1 requirement of the local power

grid company

Data network accessing equipment
It shall be equipped as per the

4.2
panel (including)

panel 1 requirement of the local power
grid company

Dispatching data network accessing
set 1

equipment

Protection equipment set I

Gateway electric energy billing It shall be equipped as per the
4.3 pes. 4 requirement of the local power

meter
grid company

Electric energy data acquisition
set I

device
Electric energy quality on-line

set 1
monitoring device

Gateway electricity meter
set

4 Time recoding function when
voltage is lost

4.4 Energy meter panel ( including) set 1

No.1 power transformer HV side set Iwatt hour meter

•

•
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No. Item Unit Qty. Remarks

No.2 power transformer HV side set 1watt hour meter
No.1 power transformer LV side set 1watt hour meter
No.2 power transformer LV side set 1watt hour meter

4.5 Energy meter

33kV line electric energy meter pes. S Installed in 33kV switchgear

33kV auxiliary transformer electric pes. 2 Installed in 33kV switchgearenergy meter
33kV grounding transformer pes. 2 Installed in 33kV switchgearelectric energy meter
33kV SVG branch electric energy pes. 2 Installed in 33kV switchgearmeter

It shall be equipped as per the
4.6 Active power control system set 1 requirement of the local power

grid com~any_
It shall be equipped as per the

4.7 Reactive voltage control system set I requirement of the local power
grid company

5 Automatic fire alarm system set 1

6 Image monitoring and safety & set 1security system

7 Miscellaneous

7.1 132kV control cabinet set I Supplied with GIS

7.2 I32kV voltage change-over panel set 1 Including one voltage device

7.3 SVG local control panel set 2 Supplied with SVG, including 2
SVGs

7.4 Control cable km 25

7.5 Secondary equipotential grounding set 1network

7.6 System coordination Item 1

6.3 Communication

6.3.1 General

6.3 .1.1 Design scope

According to the scale and layout of this project, the design scope of

communication is as follows:

(1) Communication of wind farm;

(2) PABX system;
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• (3) System communication;

(4) Communication equipment layout and grounding

6.3.1.2 Design Basis and references

(1) lEe Recommended Documents;

(2) ITU-T-International Telecommunication Union - Telecommunication Standard;

(3) Feasibility Study for Norinco International Thatta Phase-II 50MW Wind Power

Project ("Norinco-2") at Nooriabad, Sindh, Pakistan;

(4) Specificationfor Electrical Design of Wind Power Project (NBIT31026-2012);

(5) Specificationfor Wind Farm Design (DUT5383-2007);

(6) Power System Digital Dispatching Exchanger (DUT 795-2001);

(7) High Frequency Switch-Mode Power Supply for Communication System (YDIT

1058-2007);

(8) High Frequency Switch-Mode Rectifier for Telecommunications (YDIT

731-2008);

(9) VRLA Battery for Telecommunications (YDIT 799-2010);

(JO)Design Specification for Telecommunication Line Engineering (YD 5102-2010)

• 6.3.1.3 Design Principles

(1) Reasonable communication method is selected according to the scale and

layout of the project and the design of the power access system;

(2) Communication system equipment shall be properly configured considering the

demand to expand the capacity for future extension.

6.3.2 Wind Farm Communication

•

(1) Mobile wind farm communication

The mobile communication in wind farm is adopted for maintenance and

inspection of the wind farm, namely, voice communications between WTGs, WTG

tower top and ground surface as well as WTGs and control room. Communication at the

wind farm shall adopt high-power wireless walkie-talkies with assistance of public

network mobile communication. Ten high-power wireless walkie-talkies are proposed.

(2) Communication between WTG and GSU control system

WTG and GSU control system communication refers to the communication

network used for control and operation of WTGs and GSUs; the design scope of which
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mainly includes design for optical fiber cable route linking each WTG and control

equipment in control center, mode selection of optical fiber cable, etc. The optical fiber

cable line is laid along 33kV power collection line, forming an optical fiber network

based on the distribution and control method of WTG and GSU, to ensure the

communication demand of each WTG and GSU in operation control, maintenance

management, fault information uploading, etc.

A total of 20 WTGs (every five WTGs are divided into one group) with a unit

capacity of 2500kW will be installed in the wind farm, and each WTG is connected to

one GSU.

Each GSU monitoring data is transmitted to one feeder device through optical and

further transmitted to monitoring center. WTG and GSU share one line that is connected

to wind farm monitoring center. Each WTG and GSU have independent optical fiber

loop network that is used for WTG, GSU monitoring.

A total of 8 GYFTA53 embedded optical cable lines with total length of 34km are

provided in the wind farm; 16-core single mode optical cable lines is proposed (four in

service and four for backup).

6.3.3 PABX

The 132kV substation is provided with one set of PABX that is used to provide

voice communication for control center, power grid dispatching center and PSTN.

PABX consists of PABX console and wire telephone network.

(I) PABX console

PABX console is equipped with one 256-port digital PABX that is designed with

dispatching, exchange and telephone conference service. Analog and digital interfaces

are provided and telephone user can be changed to dispatching user and management

user as per user' s requirement. Dispatching user is preferential.

Loop relay interfaces for two lines, four lines (E&M) and 2M digital relay interface

are provided for PABX to connect dispatching department and local public telephone

network; one dispatching console, one digital recording equipment and one telephone

console are provided; one PABX maintenance terminal is provided as well.

(2) Wire telephone network

Wire telephone network consists of VDF, telephone junction box, telephone

terminal box, telephone and telephone cable. PABX user's line is connected to VDF
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• testing terminal and further connected junction box via security terminal, finally it is

connected to user's telephone via cable junction box. PABX analogue relay line is also

connected to VDF testing terminal and drawn out through security terminal before being

further connected to transmission equipment. Telephone cable is of fire retardant cable.

6.3.3.1 Equipment configuration

(1) Digital PABX

a) Public control section: 2 sets (1+1 hot backup)

b) Analog user's interface: 20 lines

c) Digital user's interface: 4 lines

d) 2-line loop relay interface: 16

e) 4-line E&M relay interface: 8

f) 2M digital relay interface: 1

g) Outage switching board (8-line): 1 .

h) Dispatching console (32 key-type, two-handle): 1

i) Telephone console: 1

j) Digital recording system (4-line): 1

k) Maintenance terminal (including remote maintenance terminal): 1

1)Inverter (48VDC/220VAC-I000VA):1

(2)Telephone equipment

a) Voice line unit (200-line, 100% over-currentlover-voltage protection): 1

b) Telephone: 20

c) Multiple-function-copier (Fax Icopying Iscanninglprinting):1

d) Telephone junction: 3

e) Telephone terminal box: 17

f) Telephone cable (fire retardant):O.2km

g) Telephone user cable (fire retardant):3km

•

6.3.3.2 Specifications and functions of dispatching PABX

•

(1) Dispatching PABX shall meet the requirements of ISDN integrated service

digital network, providing services, e.g., voice, data and image communication;

(2) Dispatching PABX shall be able to provide a variety of interfaces, including

users' interfaces, digital users' interfaces, PRJ interfaces, BRJ interfaces, loop relay

interfaces, 2/4 w. E&M interfaces, 2 Mbitls digital relay interfaces, etc., and provide

different signaling mode such as China's No.1, China's No.7, MFC, MFC-R2 and ElM,
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depending on varied networks and users;

(3) Dispatching switch' s transmission index, user' s signal mode, signal mode

between innings, ringing current, signal sound and other technical data shall meet or

comply with the relevant China national standards, China' s relevant industry standards

and ITU -T related standards and recommendations;

(4) Basic system function

a) The system shall be configured with administrative management exchange

functions, priority for dispatching users; certain isolation shall be reserved between

dispatching users and management users, isolation level can be configured;

b) The system shall be designed with dispatching functions such as multi-user

meeting, selective calling, group calling, set calling, evictions and intrusion;

c) Relay routing directions shall not be less than 64;

d) Under abnormal circumstance, relay trunk line or user' s extension can be

automatically locked and restored;

e) Function of self-diagnosis positioning and testing shall be provided;

f) Recording interfaces shall be provided;

g) Alarm function shall be provided;

h) Dedicated dispatching signaling forming dispatching private networks shall be

provided;

i) The system can be connected to other PABX in power system via power line

carrier, microwave, optical fiber to perform DID, BID, DOD2, DOD) succession.

•

•

6.3.4 System Communication

The system communication between wind farm, dispatching center, grid station

including transmission rate, capacity and flow direction are related to system

communication network planning, which will be determined by NTDC.

As no information regarding system communication has been available, OPGW is

temporarily adopted. And one OPGW line is installed on 132kV transmission line; SDH

equipment shall be installed in Thatta and remote end station to provide digital optical

tiber channel that is used for transmission of voice, dispatching automation, relay

protection, etc. SDH transmission rate is 155Mbitls, optical fiber cable is of 24-core

(OPGW shall be supplied by transmission line vendor, quantity and detailed data refer

to vendor' s technical document). •
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• 6.3.4.1 Equipment configuration

•

(1) SDH 155M (ADM):2 sets (one for Thatta, one for remote-end station)

Each SDH includes:

Public system: 2 sets (1+ 1 hot backup)

SDH 155M interface: 2 .

2M interface: 21

10M/100M Ethernet interface: 4

(2) PCM: 2 sets (one for Thatta, one for a remote-end station)

Each PCM includes:

Public system: 2 sets (1+1 hot backup)

2M interface: 2

LGE (FXO) interface: 8

LGS (FXS) interface: 8

4-line E&M interface: 8.

V.24N.28 interface: 8.

0. 703 64k data interface: 8no.

(3) Local maintenance terminal: 1 set

(4) Composite distribution device: 2 sets (one for Thatta, one for remote-end

station)

(5)Incomer optical cable (24-core non-metal fire retardant): lkm

6.3.4.2 Technical data of communication equipment

(1) SDH 155M

a) Type: STM-l(ADM);

b) It can be upgraded to STM-4(622M);

c) SDH can be in compliance with ITU- TO. 703, 0.707, 0.708, 0.78], 0.783,

0.784, o.8l3, 0.825, 0.826, o.84L 0.842, 0.957 and 0.958 standards;

d) It can send STM-l signals;

e) STM-loptical interface, STM-lelectrical interface, El electrical interface,

1OMII OOMEthernet interface, etc.

f) High order VC and low order VC, i.e., HPC and LPC; for non-blocking crossing

connecting capacity, high order matrix no less than 16 X 16 no.VC-4, low order matrix

• no less than 252 X 252 no.VC-12.
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g) Shunt-line interface: no less than 21 X 2M signals;

h) STM-1 optical interface:

ITU- T G 707, G957 standard;

NRZ code, compliance with lTV - T G 707;

Bit rate is 155520kbitls;

Working wave length is 1310nm, 1550nm.

(2) PCM

•

a) Interface requirement:

PCM interface: user line interface LGS (FXS), loop relay interface LGE (FXO),

2/4 line E&M interface, V.35 interface, RS-2321 V.24 interface.

b) Basic data:

PCM capacity: single box ?90-line;

2M voice-line: 30-line;

Sampling frequency rate: 8000/s +50ppm;

Bit rate: 2048kbitls +50ppm;

Coding rate: 13 folded line, rule A, in compliance with lTV G.711;

Quantitative series: 256;

Interface code: HDB3 code

c) Function requirement:

At least two 2Mbitls (E1) interfaces, with up and down voice lines, 2Mhitls digital

bit steam bypass and direct communication;

•

6.3.5 Communication Power Supply System

Communication power supply system is an important part of the communication

system; in order to ensure reliable operation of communication equipment; the power

supply system must be stable and reliable and supply power to communication

equipment unremittingly. Meanwhile, the power supply system shall meet quality of

electricity supplied by power supply system for communication equipment.

6.3.5.1 Power supply scope

The communication power supply system of the wind farm will supply stable

power for the communication equipment of 132kV substation in the wind farm. The

power supply scope covers digital PABX (including host, dispatch console, digital •
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• recording equipment), system commllllication equipment and public network

access/transmission equipment, etc. Consideration is temporarily made that

communication equipment of remote end station is fed by the existing communication

power source.

6.3.5.2 Power supply mode

One set of high-frequency switch power supply and two sets of battery floating

charging system (voltage: -48V) are provided to supply DC power communication

equipment, 2 circuits of AC power sources of high-frequency switch power supply are

connected from different busbar sections of service power system. The emergency

power supply duration of battery set is 4 hours.

•

6.3.5.3 Equipment configuration

Based on the current configuration of commllllication equipment in 132kV

substation and the possible communication equipment configuration, the configuration

of communication power supply system is as follows:

(l) -48V /120A high- frequency switch power supply: 1 set

a) AC distribution device: 1 set

b) High-frequency switch rectifier module: N+l backup (total capacity of N

modules? 120A)

c) DC distribution device: 1 set

d) Control device: 1 set

(2) 48V/300Ah valve controlled sealed lead acid battery: 2 sets

6.3.5.4 Specification

(1) HF switch power source

a) Stabilized voltage precision: ? + 1%;

•

b) System DC output terminal peak voltage (OMHz~20MHz) shall be no greater

than200mV;

c) AC input voltage: 3-phase-5-wire connection 380V, allowable range is 323 ~

418V; frequency 50Hz +2.5%;

d) DC output voltage: - 48 V, adjustable range -43.2 V ~ -57.6 V;

e) Over or under voltage protection for AC input and DC output;

f) Rectification module shall be able to work in parallel and sustain proportional
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load; •g) Battery management function;

h) Efficiency: ~90%;

i) Power factor: ~0.92;

j) Monitoring device sets and controls all parameters of power source system and

provides audible alarm signals (bell, light), performs real-time monitoring of equipment

working status, acquires and stores equipment operation data

(2) Battery

a) Battery type: valve control sealed lead acid battery;

b) Battery capacity: 2V/300Ah;

c) Float charging service life: more than 10 years;

d) Carrying capacity: current discharging capacity ~ 0.95CIO (25 ·C), current

1.0/IOAis discharged until terminate voltage 1.80 V is reached;

e) High current discharging: battery current 30/10 (A) discharges for 3min, post

terminal, internal electrical bus shall not be fused and their visual appearances shall be

normal;

f) Acid-mist-proof performance: acid mist emission is forbidden during normal •

battery float charging;

g) Explosion-proof performance: no flaming and explosion in case of fire during

battery charging

6.3.6 Communication Equipment Arrangement and Grounding

132kV substation will not be provided with communication equipment room and

main communication equipment will be arranged in electrical equipment room;

dispatching console will be arranged in central control room. Communication

equipment grounding, protection grounding and surge arrestor grounding will be

connected to electrical grounding network.

6.3.7 List of Main Communication Equipment

Table 6.3-1 List of Main Communication Equipment

No. Equipmentname Typeand specification Unit Qty. Remarks

I Wind farm communication
equipment

1.1 High powerwireless set to •
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• No. Equipment name Type and specification Unit Qty. Remarks

walki-talki

1.2
WTG, GSU monitoring and GYFTAS3 km 34
control optical cable

II PABX system equipment
2.1 Digital dispatching switch 2S-port set 1

200-line, 100% set
2.2 Voice line unit over-current/over-voltage 1

iprotection
2.3 Inverter 48VDC/220VAC-1000VA set 1
2.4 Telephone set 20

2.S Multi-function-copier
Fax/copying

set 1Iscanning/printing
2.6 Telephone junction box set 3
2.7 Telephone terminal box set 17
2.8 Telephone line cable km 0.2
2.9 Telephone user cable km 3

To be confirmed by

III System communication NTDC; OPGW is
equipment included in 132kV

outgoing line design

3.1
SOH optical transmission

ISSMbitis set 2
One for Thatta, one for

equipment remote-end station

3.2 PCM equipment set 2
One for Thatta, one for
remote-end station

3.3 Distribution cabinet set 2
One for Thatta, one for
remote-end station

3.4 Incomer optical cable
Non-metal fire retardant km 1
optical cable

IV
Communication power
source system equipment

4.1 HF switch power source -48V/120A set 1

4.2
Valve control sealing lead

48V/300Ah set 2
acid battery

•

•
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7.1 Engineering Geology and Project Grade•
7.1.1 Engineering Geology

(1) According to SEISMIC RISK MAP OF KARACHI, HYDERABAD DIVISIONS

AND LASBELA DISTRICT, PAKISTAN, the seismic intensity of the project area is VII

and the tectonic structures at the area is basically stable, so it is suitable for constructing

a large wind farm

(2) The project area has a basic fortification intensity of VII, with relatively

complicated topography. Basically, ground water will not impact the project. The

project area is of Grade II (moderately-complicated) and the foundation is of Grade III

(simple foundation). The project is seated in the arid area, with a moisture content in the

foundation soil of w<20%. The environment of the project area is of Class III. For

foundation soil in the project area, the overburden is thin and mainly composed of

highly ~ moderately weathered limestone, with good mechanical properties. The project

area is located in the section favorable for seismic resistance and is of Class I.

•
(3) Engineering geology evaluation of strata mainly developed in the project area:

The breccia stratum is mainly composed of breccia, with the lithology of limestone,

characteristic value of bearing capacity being 200 kPa ~ 350 kPa and good mechanical

properties, so it can be used as natural foundation. Limestone is hard, with seriously

local outcrop corrosion, developed dissolved pores, characteristic value of bearing

capacity of 500 kPa ~ 1200 kPa and good mechanical properties, so it can be used as the

bearing stratum or underlying stratum of the foundation.

(4) The foundation soil at the project area is slightly ~ moderately corrosive to

concrete structures and the steel bars and steel structures in concrete structures.

7.1.2 Project scale and structure grade (designed based on Chinese

Standards)

•

The total installed capacity of Norinco International Thatta Phase-II 50MW Wind

Power Project ("Norinco-2") (20x GW121-2500-90m WTGS), and one 132kV step-up

substation will be constructed as well. According to Classification and Design Safety

Standard of Windpower Projects (FD002-2007, Trial), the project is of Grade II large

scale (2). The design grade of WTG tower foundation structure is Class 1 with a

structure safety grade of I and the design grade of substation structure is Class 2 with a
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Table 7.1 Loads on upper flange at top of foundation ring (excluding safety factor)

Partial load Normal operating Extreme load case Frequent
case eartbquake case

Horizontal load (kN) 508.4 1018 621.4

Vertical load (kN) 4335.1 4247 4276

Bending moment (kblm) 41221 82110 62090

Moment of torque (kbl-m) 270.3 4522 270.3

Turbine tower weight (t) 278.8
Nacelle weight (t) 29
Blade weight (t) (including 127.5blade, hub and generator)
Hub height (m) 90

c. Main design control indexes

The main control indexes of the WTG foundation design are listed in Table 7.2.

Table 7.2 Main control indexes of the WTGs

Load case in normal Extreme load case Frequent

Item Unit operation Eartbquake case

Control value Control value Control value

(1) Checking bearing
capacity of
foundation
Eccentricity (e) /

foundation bottom 0.25 0.43 0.25
radius (R)
Average pressure on kPa fa fa fafoundation bottom
Maximum pressure

on foundation bottom kPa 1.2xfa 1.2xfa 1.2xfa
edge
(2) Checking
calculation of
foundation deformation

Checking calculation
of settlement mm 100 100
deformation

Checking calculation 0.005 0.005of tilting;deformation
(3) Checking
calculation of
foundation stability

Checking calculation 1.6 1.6 1of anti-overturning
Checking calculation 1.3 1.3 Iof anti-sliding

Notes: when eccentricity (e) / foundation bottom radius (R) - 0.25 and 0.43, the corresponding ratios of
cavity areas of foundation bottom will be 0 and 0.25, respectively .
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Table 7.4 Calcularion Results

Load case in normal Extreme load case Load case in frequent

Item Unit operation earthquake
Calculated Allowable Calculated Allowable Calculated Allowable
value value value value value value

(I) Checking of
bearing
capacity of
foundation
Eccentricity (e)
/ foundation
bottom radius 0.163 0.25 0.349 0.43 0.224 0.25
(R) (ratio of
empty areas)
Average
pressure on kPa 120 300 ll2 300 108 300foundation
bottom
Maximum
pressure on kPa 172 300xl.2 260 300x1.2 230 300x1.2foundation
bottom edge
(2) Checking
calculation of
foundation
deformation
Checking
calculation of mm IS 100 l.l 100 0.6 100settlement
deformation
Checking
calculation of 0.001 0.005 0.003 0.005 0.001 0.005
tilting
deformation
(3) Checking
calculation of
foundation
stability
Checking
calculation of 3.1 1.6 4.2 1.6 4.9 1.6
anti-overturning
Checking
calculation of 16.2 1.3 6.7 1.3 12.7 1.3
anti-sliding

(4) Fatigue check

Reinforced elastic modulus:200000.000MPa

Concrete fatigue deformation modulus: 15000.000MPa

Reinforcement area (as determined by the extreme load conditions):

Radial reinforcement per unit arc length of bottom of base plate: O.OO8m2
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7.2.1.3 Conclusions

• The geological data suggests that the bearing stratum in the tower foundation is

breccia stratum or limestone stratum. As indicated in Table 7.4, all the bearing capacity,

settlement deformation and stability calculation of the tower foundation can meet the

design requirements. Based on repeated calculation, the foundation dimensions are the

minimum ones that could meet the design requirements and make the project reasonably

economical.

Foundation design of Norinco International Thatta Phase-Il 50MW Wind Power

Project ("Norinco-2") is as follows: engineering quantities for one tower foundation

works (GW121-2500-9Om): excavation is 1785.Om3, backfil1 is 1417.5m3, C40

foundation concrete is 613.2m3
, C20 foundation cushion concrete is 54.6m3

,

reinforcement is 55.2t and foundation corrosive protection is 410m2 approximately.

7.2.2 Foundation Design of Box-type Substation

•

According to electrical design in the wind farm, combination mode of wind turbine

generator unit and box-type substation is one-generator-one-substation, i.e. each wind

turbine is provided with one box-type substation. Foundation of the box-type substation

is connected with power cable trench. The capacity of the box-type substation for

recommended proposal is 2750 kVA. Based on the geological conditions and the

capacity of box-type substation, the foundation of the box-type substation is determined

as the concrete foundation with a basic dimension of3.9mx4.2mx1.70m (LxWxH). All

box-type substations are directly laid on C25 reinforced concrete foundation.

Foundation of box -type substation is joined with the power cable trench.

Calculation shows that the excavation, concrete and backfill quantities for each

2750 kVA box-type substation foundation are 40m3, 13m3 and 20m3, respectively.

7.3 Earthing Grid and Current Collection Line

7.3.1 Earthing Grid

An artificial earthing grid will be set around every WTG foundation and box-type

foundation. The earthing device is composed of flat steel and steel tube. One

independent earthing grid wil1 be formed by one WTG and one box-type substation .

•
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•

Fig.7.1 Access road at the site

• 7.6 Flood Control Facilities

In order to prevent the tidewater, the centralized control center is selected to be

located at a higher elevation, and the foundation elevation will be raised accordingly.

And flood facilities will be set around the centralized control center to collect and drain

out flood water. During construction of the WTG foundations and box-type substation

foundations, the foundation elevations should be raised appropriately. Ford or culvert

should be provided above the gully crossings of access road and on-site road so as to

keep smooth traffic.

7.7 132kV Step-up Substation

The step-up substation of the wind farm cover a total area of 12,070m2, comprising

operation and living zones, in rectangular shape, 150m long and 75m wide. Of which,

living zone occupies an area of 6450 m", accommodating complex building,

underground water pump room, water treatment room, oil depot and garage; operation

zone occupies an area of7488 m', accommodating operation building and SVG room

•
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•
station service transformer room and storage battery room; the second floor is provided

with GIS room secondary panel room and central control room. The ground of the

building floor adopts cement mortar. External wall insulation adopts grade B 1 EPS

polyphenyl board. Color coating is applied as external wall finish. Inner wall surface

adopts latex paint; all ceilings shall just be coated.

The water pump room and domestic water & fire water pool (180m3) are of

semi-underground reinforced concrete structure.

Table 7.5 shows the engineering quantities of living zone and operation zone of

132kV step-up substation.

Table 7.5 Bill of Quantities for Main Civil Works of Step-up Substation

•

Item Unit Quantities of RemarksWorks

1. Quantities of outdoor works
(I) Total land area used m2 6450
(2) Total area for buildings m2 1603

05J909 Road 2-2(H=180)

1.180mm-thick C25 concrete, placed

(3) Roads in the plant area m2 570 alternately in separate block every 4~ 6m.
2. 300mm-thick naturally graded sand.

3. Compaction of plain concrete, with

compaction rate greater than 93%.

(4) Fence wall 235
02J003, Page 62, fence wall constructed

m
with concrete masonry unit, H=2.4m

(5) Gate 75
02J003, Page 56, fence wall constructed

with concrete masonry unit, H=2.4m

(6) Froot door Pee. I Motor-driven gate: 12000x1500

2827 05J909 Road 2-2 (H=120)
1. 120mm-thick C25 concrete, placed

(6) Spreading of concrete m2 alternately in separate block every 4- 6m.
2. 300mm-thick naturally graded sand.
3. Compaction of plain concrete, with
compaction rate greater than 93%.

(7) Greening m2 1450

2. Quantities of Building Works

m2 2342 Two-storey, simple reinforced concrete
(I) Complex building

frame structure

m2 102 One-storey, simple brick-concrete
(2) Water treatment room

structure

m2
62 One-storey, simple brick-concrete

(3) Oil depot
structure

•
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Table 7.5-2 Bill of Quantities for MaiD Civil Works of Step-up Substation

Item Unit Quantities of RemarksWorks

1. Quantities of outdoor works

(1) Total land area used m2 4875

(2) Total area for buildings m2 755

05J909 Road 2-2(H=180)

1.180mm-thick C25 concrete, placed

(3) Roads in the plant area m2 705 alternately in separate block every 4~ 6m.
2. 300mm-thick naturally graded sand.
3. Compaction of plain concrete, with

compaction rate greater than 93%.

(4) Fence wall 203
02J003, Page 56, fence wall constructed

m
with concrete masonry unit, H=2.4m

Wrought iron gate
(5) Gate Pee. I

dimension:4200x2100

(6)Concrete floor 1263 05J909 Road 2-2 (H=120)
1. 120mm-thick C25 concrete, placed
alternately in separate block every 4~ 6m.

2 2. 300mm-thick naturally graded sand.m
3. Compaction of plain concrete, with

compaction rate greater than 93%.

(7) Pebble floor
m2 2152 Placing 200mm thick pebble with grain

size of50mm~80mm.

2. Quantities of step-up substation

buildings

(I) Operation building
m2 1256 Two-storey, simple reinforced concrete

frame structure

(2) SVG room
m2 127 One-storey, simple reinforced concrete

frame structure

7.7.1.3 132kV step-up substation

It is proposed to use herringbone column made of annular steel pipes with straight

welding seam as the framework of incoming and outgoing lines and use beams made of

annular steel pipes with straight welding seam as the cross beam of framework. The

lightning arrester tower is assembled with variable cross-section angle steel, and

independent reinforced concrete foundation is used.

Reinforced concrete foundation is used as the main transformer foundation, and

independent reinforced concrete foundation is used as the foundation of framework and

supports. The emergency oil sump is of reinforced concrete structure and is arranged
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• No. Item Unit
Quantities

Qty. Remarks
of Works

framework steel pipe

«I>450x6 straight seam welded
Beam framework t 1.9

steel pipe

«I>325xS straight seam welded
Diagonal bracing t 1.2

steel pipe

Ladder t 0.5

Main transformer framework
m3 33 Cup base

foundation (C30)

Main transformer framework
m3 12.9

foundation cushion

Reinforcement t 1.5

3 Independent lightning rod t S.4

4 II 0 supporting Structure

Herringbone pillar «I>300x6 straight seam welded
t 3.5

framework steel pipe

«I>400x6 straight seam welded
Steel Beam t 1.4

steel pipe

Steel ladder t O.S

«I>300x6 straight seam welded
Column cap ground wire t 0.6

steel pipe

Outdoor equipment
5

foundation

Earth excavation m3 141

Earth backfilling m3 III
Compaction coefficient not less

than 0.94

Concrete (C30) m3 39 Independent foundation

Cushion m3 5.3

Reinforcement t 0.4

Embedded iron t 0.5 Plank

bolt t 0.5

6 SOOxSOO(concrete trench) m3 73

1200x1200(concrete trench) m3 60

Cable trench concrete cover m3 20

Cable trench reinforced cover t 2.6

Dynamic reactive power
7

compensation

•

•
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• The total amount of water consumption unforeseen and leakage from pipe network

is calculated as I0% of the sum of the three kinds of water consumption mentioned

above, i.e. 0.82m3/d.

e) Total water consumption

The maximum total daily water consumption is 8.24m3/d for the Project. Table 7.7

summarizes the detailed water consumption.

Table 7.7 Summary ofWaterCoDSumption for All Items

•

No. of Hourly
Water consumption

Water
S.No. Type consumption

water variation Utilization Maximum Maximum remarks
quota

consuming factor hours (h) daily water hourly water
units (Kh) consumption consumption

(m3/d) (m3th)

1 Domestic
150Llperson'd 28 person 3 24 4.20 0.53water

2
Greening 2.0Llm2·d 1450m2 1 8 2.90 0.36
water
Water for

3 roads and 2.0Llm2·d 570m2 I 8 1.14 0.14
squares

4 Subtotal 8.24 1.03

Water
consumption

5
unforeseen

10% 0.82
and leakage
from pipe
network

6 Total 9.06 1.03

7.7.2.3 Water supply system

•

Secondary pressurized water supply is employed for the project, with the water source

from well water. The wind farm is provided with an underground water pool (domestic

& firefighting water pool with an effective capacity of I80m3
), water pump room

(firefighting pump and domestic pump) and water treatment room that accomdates

water treatement equipment with a capacity of 1.Om3Ih, a 9m3 domestic water tank, a set

of domestic constant pressure water supply equipment (including two domestic water

supply pumps, mutually standby) and two ultraviolet ray sterilizers. Water in the deep

well is lifted by deep-well pump to be stored in the underground water pool (domestic

and firefighting water tank with an effective capacity of 180m\ water is drawn by

domestic water pump and conveyed to water treatment room. After treatment, the
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• 7.7.2.6 Main equipment and materials for domestic water supply and drainage

Table 7.8 and Table 7.9 show the main equipment and materials for domestic water

supply and drainage.

Table 7.8 Main Equipment and Materials for Domestic

Water Supply and Drainage

•

No. Description Specjfication! Model Unit Qty. Remarks
Combined

V=9m3 stainless
1 Domestic water tank Set I

steel water
tank

Water supply treatment
Treatment capacity: 1m3/h2 Set I

equipment
~2.6-3.7-4.4)m3/h

3 Domestic water tank
H=(29-28-26)m

Set 2
N=l.lkW
mutually standby
Attached two water pumps:
Q=(IO-16-20)m3/h

Frequency-conversion H=(40.5-37.5-33)m
4 constant-pressure water N=3.0kW Set 1

supply equipment One in service and one on
standby
Pressure tank:cp630mm

5 UV sterilizer Capacity: 20m3/h Set 2

Submersible wastewater
Q=2.1m3/h~ 12m3/h

6 H=14.8m~9m Set 2pump
N=O.75kW

Including
equipment,
pipeline,
valve, cable
and

Wastewater treatment accessories
7 Treatment capaclty.O.Sm'zh Set 1 betweenequipment control

cabinet,
wastewater
regulating
tank and
catch basin

8 Water closet Set 14

9 Hydraulic pedal flushing Set 8valve squat toilet

10
Induction type flushing Set 6valve wall hung urinal

•
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•
No. Description Specification! Model Unit Qty. Remarks

Internal and external
49 surface hot dip DN65 m 10

galvanized steel pipe
Internal and external

50 surface hot dip DNIOO m 10
galvanized steel_pipe
Internal and external

51 surface hot dip DN200 m 10
galvanized steel pipe

52 PE 1()()plastic pipe DN65 m 30
53 PE I()()plastic pipe DN80 m 60
54 PVC - U drain pipe DN50 m 70
55 PVC-U drain pipe DN75 m 20
56 PVC- U drain pipe DNIOO m 150

57 PVC - U double-wall DN200 200
corrugated drainage pipe

m

Table 7.9 Quantities of Main Domestic Water Supply and Drainage Structures

•

No. Description Specification! Model Unit Qty. Remarks
I Underground water pump room Effective volume 180m3 1and water pool
2 Water treatment room 1
3 Reinforced concrete septic tank G2-4F type 1
4 Reinforced concrete seQtic tank GG-IFty~ 1
5 Wastewater regulating tank 9mJ 1
6 Reinforced concrete catch basin 50mJ 1
7 Brickwork wastewater <p1000 12

inspection well
8 Brickwork sprinkler head well <p1200 5
9 Brickwork valve well <p1500 1
10 Reinforced concrete 1400x 1800(LxB) Irectangular valve well
11 Reinforced concrete llOOx1200(LxB) 1rectangular valve well

Including
lifting pipe,

12 Deep well 1 deep well
and valve
fittings

7.7.3 HVAC

7.7.3.1 Codes and standards for design

(1) Codefor Design of Heating, Ventilationand Air Conditioning (GB
50019-2003);

(2) Code for Design on Fire Protection and Prevention of Buildings
(GB 50016-2014);

• (3) Design Standard for Energy Efficiency of Public BUildings (GB
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• 7.7.3.5 Fire protection design for ventilation and air conditioning system

(1) Independent air exhaust system is provided for oil depot, with fans and motors

of explosion-proof type.

(2) The oil depot is provided with an emergency ventilation system (combined with

normal ventilation system), which will be closed in case of fire. After the confirmation

of fire extinguishment, the post-emergency ventilation will be made by the fire control

center or through local air exhaust fans.

(3) In case of fire, the operation of ventilation and air conditioning system of

relevant parts should be stopped.

(4) Emergency ventilation design for ventilation system

For the oil depot, its emergency ventilation system is combined with normal

ventilation system and the air exhaust fans are fire-control high-temperature smoke

exhaust fans. In case of fire, the ventilation system is closed. After the confirmation of

fire extinguishment, the post-emergency smoke exhaust will be made by the fire control

center or through local smoke exhaust fans.

7.7.3.6 Main HVAC equipment

• The main HVAC equipment is listed below in Tables 7.10 ~ 7.16.

Table 7.10 Quantities of HVAC Works of Complex Building

•

No. Description Model & Specification Unit lQty· Remarks
Model:KFR-72LWIR1(72533LI)-JN2

1 Cabinet air conditioner
Refrigerating capacity:7200W

Set IS
Power:2275 W
Power supply:220V

Model:KFR-32GWIE(3251)ZD-JNl

2 Cabinet air conditioner
Refrigerating capacity:3200W

Set 17
Power: 840W
Power supply:220V

Model:BPT25-56A
Pipe-type ventilating Air volume.Seomvh

3 Set 2
fan Air pressure:41 OPa

Motor power:150W

Model:BPTl5-34A
Pipe-type ventilating Air volume.zenmvh Air

4 Set 2
fan pressure:165Pa

Motor Power:36W

4 Bath heater Model :FDP810 Set 14



•

•

•



Feasibility Study Report of
Norinco International Thatta Phase-I150MW Wind Power Project("Norinco-2")

•

7 CIVIL WORKS

•

•



•

•

•



Feasibility Study Report of
Norinco International Thatta Phase-II 50MW Wind Power Project(''Norinco-2'')

• 7.1 Engineering Goology and Project Grade

7.1.1 Engineering Geology

•

(1) According to SEISMIC RISK MAP OF KARACHI, HYDERABAD DIVISIONS

AND LASBELA DISTRICT, PAKISTAN, the seismic intensity of the project area is VII

and the tectonic structures at the area is basically stable, so it is suitable for constructing

a large wind farm

(2) The project area has a basic fortification intensity of VII, with relatively

complicated topography. Basically, ground water will not impact the project. The

project area is of Grade II (moderately-complicated) and the foundation is of Grade III

(simple foundation). The project is seated in the arid area, with a moisture content in the

foundation soil of w<20%. The environment of the project area is of Class III. For

foundation soil in the project area, the overburden is thin and mainly composed of

highly ~ moderately weathered limestone, with good mechanical properties. The project

area is located in the section favorable for seismic resistance and is of Class 1.

(3) Engineering geology evaluation of strata mainly developed in the project area:

The breccia stratum is mainly composed of breccia, with the lithology of limestone,

characteristic value of bearing capacity being 200 kPa ~ 350 kPa and good mechanical

properties, so it can be used as natural foundation. Limestone is hard, with seriously

local outcrop corrosion, developed dissolved pores, characteristic value of bearing

capacity of 500 kPa - 1200 kPa and good mechanical properties, so it can be used as the

bearing stratum or underlying stratum of the foundation.

(4) The foundation soil at the project area is slightly - moderately corrosive to

concrete structures and the steel bars and steel structures in concrete structures.

7.1.2 Project scale and structure grade (designed based on Chinese

Standards)

•

The total installed capacity of Norinco International Thatta Phase-II 50MW Wind

Power Project ("Norinco-2") (20x GW121-2S00-9Om WTGS), and one 132kV step-up

substation will be constructed as well. According to Classification and Design Safety

Standard oj Windpower Projects (FD002-2007, Trial), the project is of Grade II large

scale (2). The design grade of WTG tower foundation structure is Class I with a

structure safety grade of I and the design grade of substation structure is Class 2 with a
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structure safety grade of II. The design flood standard is 30-year flood reoccurrence

period both for the WTG tower foundation and centralized control center of the wind

farm,

According to relevant aseismic design codes, the earthquake fortification grades

for WTG tower foundation, main structures and secondary structures of substation are C,

C and D, respectively.

•

7.2 Foundations for WTGs and Box-type Substation

7.2.1 Foundation Design ofWTGs

7.2.1.1 Design Bases

(1) Codes and Standards

a. Classification and Design Safety Standard of Windpower Projects
(FD002-2007, Trial);

b. Design Regulations on Subgrade Foundation on Wind Turbine Generator
System (FD003-2007, Trial);

Codefor Design of High-rising Structures (GB 50135-2006); •c.

d. Code for Design of Building Foundation (GB 50007-2011);

e. Technical Code for Ground Treatment of Building (JGJ79-2012);

f. Code for Design of Concrete Structures (GB 50010-2010);

g. Load Code for Design of Building Structures (GB 50009-2012);

h. Code for Seismic Design of Buildings (GB 50011-2010)

(2) Basic Design Information

a. Basic Design Information

The proposed values for physical and mechanical parameters of the foundation soil

will be applied.

b. Wind turbine loads and related data

In this stage, the loads of WTGs with the model of GWI21-2500-90m will be

utilized as the load design basis. The loads on the top of the foundation ring (Class II

wind farm) provided by the Manufacturer are shown in Table 7.1.

•
7-2



Feasibility Study Report of
Norinco International Thatta Phase-II 50MW Wind Power Project("Norinco-2")

Table 7.1 Loads on upper flange at top of foundation ring (excluding safety factor)

• Partial load Normal operating Extreme load case Frequent
case earthquake case

Horizontal load (kN) 508.4 1018 621.4

Vertical load (kN) 4335.1 4247 4276

Bending moment (kN'm) 41221 82110 62090

Moment of torque (kNom) 270.3 4522 270.3

Turbine tower weight (t) 278.8
Nacelle weight (t) 29
Blade weight (t) (including 127.5blade, hub and generator)
Hub height (m) 90

c. Main design control indexes

The main control indexes of the WTG foundation design are listed in Table 7.2.

Table 7.2 Main control indexes of the WTGs

•

Load case in normal Extreme load case Frequent

Item Unit operation Earthquake case

Control value Control value Control value

(I) Checking bearing
capacity of
foundation
Eccentricity (e) /

foundation bottom 0.25 0.43 0.25
radius (R)
Average pressure on kPa fa fa fafoundation bottom
Maximum pressure

on foundation bottom kPa 1.2xfa 1.2xfa 1.2xfa
edge
(2) Checking
calculation of
foundation deformation

Checking calculation
of settlement mm 100 100
deformation

Checking calculation 0.005 0.005of tilting deformation
(3) Checking
calculation of
foundation stability

Checking calculation 1.6 1.6 1of anti-overturning
Checking calculation 1.3 1.3 1of anti-sliding

Notes: when eccentricity (e) / foundation bottom radius (R) = 0.25 and 0.43, the corresponding ratios of
cavity areas of foundation bottom will be 0 and 0.25, respectively .

•
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7.2.1.2 Foundation structure type and calculation •
(1) Type of structure

The recommended proposal at this stage is based on WTG with the model of

GWI21-2500-90m, and according to the engineering geological conditions and the

wind turbine load data of the wind farm, the tower foundation of WTGs is determined to

employ reinforced concrete cylinder shallowly-buried foundation. The basic shape is

round, with a foundation bottom diameter of 20.0 m and a buried depth of 3.9m. Table

7.3 indicates the proposed dimensions of the foundation and Attached Drawing 3

reveals the WTG foundation outline.

Table 7.3 Foundation Dimensions

Item Quantity
Bottom diameter of round foundation: D

20
(m)
Top surface radius of round foundation

3.3
platform: Rl (m)
Pillar radius: R2 (m) 3.1
Outer height of foundation slab: Hl(m) 1
Height of round foundation slab: H2(m) 1.5
Pillar height: H3(m) 1.4
Buried depth of foundation (m) 3.9 •

(2) Calculations

According to the Design Regulations on Subgrade Foundation on Wind Turbine

Generator System (FD003-2007, Tria/), the bearing capacity, vertical settlement

deformation and stability of pile foundation are calculated and checked in this stage.

(3) Foundation treatment

Excavation & backfilling or consolidation grouting can be applied for places with

potential of karst phenomenon at the wind farm so as to improve bearing capacity of the

foundation.

(4) Calculation results

The foundation calculation results of recommended WTG with the model of

GW121-2500-90m are summarized in Table 7.4. For WTG's foundation outline, please

refer to Attached Drawing 3.

•
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Table 7.4 Calculation Results

Load case in normal Extreme load case Load case in frequent

Item Unit operation earthquake
Calculated Allowable Calculated AUowable Calculated Allowable
value value value value value value

(I) Checking of
bearing
capacity of
foundation
Eccentricity (e)
/ foundation
bottom radius 0.163 0.25 0.349 0.43 0.224 0.25
(R) (ratio of
empty areas)
Average
pressure on kPa 120 300 112 300 108 300foundation
bottom
Maximum
pressure on kPa 172 300x 1.2 260 300xl.2 230 300xl.2foundation
bottom edge
(2) Checking
calculation of
foundation
deformation
Checking
calculation of mm 15 100 1.1 100 0.6 100settlement
deformation
Checking
calculation of 0.001 0.005 0.003 0.005 0.001 0.005
tilting
deformation
(3) Checking
calculation of
foundation
stability
Checking
calculation of 3.1 1.6 4.2 1.6 4.9 1.6
anti-overtuming
Checking
calculation of 16.2 1.3 6.7 1.3 ]2.7 1.3
anti-sliding

(4) Fatigue check

Reinforced elastic modulus:200000.000MPa

Concrete fatigue deformation modulus: 15000.000MPa

Reinforcement area (as determined by the extreme load conditions):

Radial reinforcement per unit arc length of bottom of base plate: O.008m2
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Circumferential reinforcement per unit width of bottom of base plate:O.007m2

Radial reinforcement:

Maximum moment:-176.939kNm

Minimum moment-176.939kNm

Rectangular section compressive zone height:O.59m

Rectangular section compressive zone inertia.O.Sxm"

The maximum shear (fatigue cap load calculation):-139.78kN

Concrete compressive stress at the edge of compressive zone:ofcmax=-O.277MPa

Design valu of concrete axial compressive fatigue strength:ffc=19.1MPa,

ofcmax-cffc, meeting the requirement.

Stress amplitude of tensile zone longitudinal reinforcement: dofs 1=OMPa

Stress amplitude limit of reinforcement fatigue: Affy=J! MPa, dofs 1<ffy, meeting

the requirement.

Shear stress of section neutral axis: n=-O.065MPa

Design value of concrete axial tensile fatigue strength: fft=1.026MPa, rf'<fft,

meeting the requirement.

Circumferential reinforcement

•

Maximum moment-156.995kNm

Minimum moment-156.995kNm

Rectangular section compression zone heightO.57m

Rectangular section compression zone inertia:0.35m4

Maximum shear (fatigue cap load calculation):-139.78kN

Concrete compressive stress at the edge of compressive zone: 0 fcmax=-O.255MPa

Design valu of concrete axial compressive fatigue strength:ffc= 19.1MPa,

ofcrnax<ffc, meeting the requirement.

Stress amplitude of tensile zone longitudinal reinforcement: dofs1=OMPa

Stress amplitude limit of reinforcement fatigue: Affy=Jt MPa, Aofs 1<ffy, meeting

the requirement.

Shear stress of section neutral axis: n=-O.065MPa

Design value of concrete axial tensile fatigue strength: fft=1.026MPa, rf-cfft,

meeting the requirement.

•

•
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7.2.1.3 Conclusions

• The geological data suggests that the bearing stratum in the tower foundation is

breccia stratum or limestone stratum. As indicated in Table 7.4, all the bearing capacity,

settlement deformation and stability calculation of the tower foundation can meet the

design requirements. Based on repeated calculation, the foundation dimensions are the

minimum ones that could meet the design requirements and make the project reasonably

economical.

Foundation design of Norinco International Thatta Phase-Il 50MW Wind Power

Project ("Norinco-2") is as follows: engineering quantities for one tower foundation

works (GW121-2500-9Om): excavation is 1785.Om3
, backfill is 1417.5m3

, C40

foundation concrete is 613.2m3
, C20 foundation cushion concrete is 54.6m3

,

reinforcement is 55.2t and foundation corrosive protection is 410m2 approximately.

7.2.2 Foundation Design of Box-type Substation

•

According to electrical design in the wind farm, combination mode of wind turbine

generator unit and box-type substation is one-generator-one-substation, i.e. each wind

turbine is provided with one box-type substation. Foundation of the box-type substation

is connected with power cable trench. The capacity of the box-type substation for

recommended proposal is 2750 kVA. Based on the geological conditions and the

capacity of box-type substation, the foundation of the box-type substation is determined

as the concrete foundation with a basic dimension of 3.9mx4.2mx1.70m (LxWxH). All

box-type substations are directly laid on C25 reinforced concrete foundation.

Foundation of box-type substation is joined with the power cable trench.

Calculation shows that the excavation, concrete and backfill quantities for each

2750 kVA box-type substation foundation are 40m3, 13m3 and 20m3, respectively.

7.3 Earthing Grid and Current Collection Line

7.3.1 Earthing Grid

An artificial earthing grid will be set around every WTG foundation and box-type

foundation. The earthing device is composed of flat steel and steel tube. One

independent earthing grid will be formed by one WTG and one box-type substation .

•
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7.3.2 Collection Power Line •Busbar trunk is applied to wiring of collection power line and 33kV direct-buried

cable is applied for power transmission (power cable and optical communication cable

are buried in one trench). The backfill volume is equal to the excavation volume.

7.4 Safety Monitoring

Three WTGs of the wind farm shall be selected for safety monitoring which

mainly monitors the foundation settlement and incline after WTGs erection and during

operation period. Specific monitoring method and practice is as follows: four

observation posts shall be arranged on each WTGs foundation along two orthogonal

longitudinal directions. Each observation post requires C30 concrete of about O.207m3.

Three reference piers shall be provided about 30m to the WTGs. Each reference pier

requires C30 concrete of about O.675m3. The observation shall adopt gradienter.

Observation shall be first made upon completion of the foundation. After application of

all loads, observation shall be made again; at least two observations are required during

the operating period; observation shall be made in the case of special event such as

earthquake or strong wind.

•7.5 Road

The wind farm is about 110km away from Karachi and about 80km away from

Port Qasim. The wind farm is at an elevation of 40m,...._,60m.Starting from Karachi,

driving 110km along the M-9 Highway to Nooriabad from where, it drives 30km along

Bula Khan Road to the farm.

It is considered to build a new access road from Bula Khan Road. to the wind farm

with a width of about 8km (see Fig. 7.1). The access road is paved with asphalt concrete,

with a length of 17km and a width of 6m. After leveling road pavement, the road will be

paved with macadam as temporary pavement. The road will be paved with macadam as

temporary pavement. After the wind farm is completed, the simple road will be

reconstructed as a permanent on-site road for maintenance purpose, 3m wide, and

shoulders in O.5m width on either side, paved with graded macadam. The remaining

2m-wide road surface will be restored to the original landform.

•
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•

Fig.7.1 Access road at the site

7.6 Flood Control Facilities

• In order to prevent the tidewater, the centralized control center is selected to be

located at a higher elevation, and the foundation elevation will be raised accordingly.

And flood facilities will be set around the centralized control center to collect and drain

out flood water. During construction of the WTG foundations and box-type substation

foundations, the foundation elevations should be raised appropriately. Ford or culvert

should be provided above the gully crossings of access road and on-site road so as to

keep smooth traffic.

7.7 132kV Step-up Substation

The step-up substation of the wind farm cover a total area of 12,070m2, comprising

operation and living zones, in rectangular shape, 150m long and 75m wide. Of which,

living zone occupies an area of 6450 nr , accommodating complex building,

underground water pump room, water treatment room, oil depot and garage; operation

zone occupies an area of 7488 m', accommodating operation building and SVG room

•
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7 .7.1 Building Design •
7.7.1.1 Design Basis

The following specifications and codes are used in the design:

(1) General Rule for Architectural Design of Civil Buildings (GB
50352-2005);

(2) Code of Design for Fire Protection of Buildings (GB 50016-2014);

(3) Load Code for Design of Building Structures (GB 50009-2012);

(4) Code for Design of Concrete Structures (GB 50010-2010);

(5) Code for Design of Building Foundation (GB 50007-2011);

(6) Code for Design of Masonry Structures (GB 50003-2011);

(7) Code for Seismic Design of Buildings (GB 50011-2010);

(8) Technical Specification for General Plan Design of Substations
(DLIT5056-2007);

(9) Technical Specification for Design of BUilding Structures of Substations

(DUT5457-2012). •
7.7.1.2 Complex building, operation building and other Buildings

The complex building is 45.5m long and 33.35m wide, with a floor area of

2,342m2
. It's a two-storey building which is of reinforced concrete framed structure,

with the office, power distribution room, dormitory and dining hall on the first floor,

while the central control room, communication equipment room, battery room, shift

room, office and dormitory, etc. on the second floor. As for floor finish of the buildings,

except that the central control room adopts antistatic false floor, all others adopt tile

floor; external wall insulation adopts grade B 1 EPS polyphenyl board; color coating is

applied for external wall finish. As for inner wall surface, except that toilet and kitchen

adopt wall tile, all others adopt latex paint finish. As for ceiling, except that the toilet in

the dormitory adopts aluminum pinch plate, all other ceiling shall just be coated.

The operation building is 44m long and 19.4m wide, with a floor area of 1256m2
•

There are two storeys for the operation building which is of reinforced concrete framed

structure. The first floor is provided with 35kV panel room, diesel generator room, •
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•
station service transformer room and storage battery room; the second floor is provided

with GIS room secondary panel room and central control room. The ground of the

building floor adopts cement mortar. External wall insulation adopts grade B1 EPS

polyphenyl board. Color coating is applied as external wall finish. Inner wall surface

adopts latex paint; all ceilings shall just be coated.

The water pump room and domestic water & fire water pool (180m3) are of

semi-underground reinforced concrete structure.

Table 7.5 shows the engineering quantities of living zone and operation zone of

132kV step-up substation.

Table 7.5 Bill of Quantities for Main Civil Works of Step-up Substation

•

Item Unit Quantities of RemarksWorks

1. Quantities of outdoor works
(I) Total land area used m2 6450
(2) Total area for buildings m2 1603

05J909 Road 2-2(H=180)

1.180mm-thick C25 concrete, placed

(3) Roads in the plant area m2 570 alternately in separate block every 4- 6m.
2. 300mm-thick naturally graded sand .

3. Compaction of plain concrete, with

compaction rate greater than 93%.

(4) Fence wall 235
02J003, Page 62, fence wall constructed

m
with concrete masonry unit, H=2.4m

(5) Gate 75
02J003, Page 56, fence wall constructed

with concrete masonry unit, H=2.4m

(6) Froot door Pee. 1 Motor-driven gate: 12000x 1500

2827 05J909 Road 2-2 (H=120)
1. 120mm-thick C25 concrete, placed

(6) Spreading of concrete m2 alternately in separate block every 4- 6m.
2. 300mm-thick naturally graded sand.
3. Compaction of plain concrete, with
compaction rate greater than 93%.

(7) Greening m2 1450

2. Quantities of Building Works

m2 2342 Two-storey, simple reinforced concrete
(I) Complex building

frame structure

m2 102 One-storey, simple brick-concrete
(2) Water treatment room

structure

m2
62 One-storey, simple brick-concrete

(3) Oil depot
structure

•
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Item Unit Quantities of RemarksWorks

m2 190 One-storey, simple brick-concrete
(4) Garage

structure

Underground: Underground: one-storey, reinforced
concrete structure

(5)Firefighting water pond and 2 197
Aboveground: one-storey, simplem

underground pump room Above ground:
brick-concrete structure

26

•

•

•
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• Table 7.5-2 Bill of Quantities for Main Civil Works of Step-up Substation

•

Item Unit Quantities of RemarksWorks

I.Quantities of outdoor works

(I) Total land area used m2 4875

(2) Total area for buildings m2 755

05J909 Road 2-2(H=180)

1.180mm-thick C25 concrete, placed

(3) Roads in the plant area m2 705 alternately in separate block every 4- 6m.
2. 300mm-thick naturally graded sand.
3. Compaction of plain concrete, with

compaction rate greater than 93%.

(4) Fence wall 203
02J003, Page 56, fence wall constructed

m
with concrete masonry unit, H=2.4m

Wrought iron gate
(5) Gate Pee. I

dimension:4200x2100

(6)Concrete floor 1263 05J909 Road 2-2 (H=120)
1. 120mm-thick C25 concrete, placed
alternately in separate block every 4- 6m.

m2 2. 300mm-thick naturally graded sand.
3. Compaction of plain concrete, with

compaction rate greater than 93%.

(7) Pebble floor
m2 2152 Placing 200mm thick pebble with grain

size of 50mm~80mm.

2. Quantities of step-up substation

buildings

(l) Operation building
m2 1256 Two-storey, simple reinforced concrete

frame structure

(2) SVG room
m2 127 One-storey, simple reinforced concrete

frame structure

7.7.1.3 132kV step-up substation

•

It is proposed to use herringbone column made of annular steel pipes with straight

welding seam as the framework of incoming and outgoing lines and use beams made of

annular steel pipes with straight welding seam as the cross beam of framework. The

lightning arrester tower is assembled with variable cross-section angle steel, and

independent reinforced concrete foundation is used.

Reinforced concrete foundation is used as the main transformer foundation, and

independent reinforced concrete foundation is used as the foundation of framework and

supports. The emergency oil sump is of reinforced concrete structure and is arranged
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underground.

It is proposed to use C30 plain concrete or reinforced concrete to build a cable

trench within the project area and such cable trench is planned to be provided with

prefabricated reinforced concrete cover plate. In the station, the cable trench is 0.10m

higher than the designed ground and the trench top is also served as a patrol path. For

drainage of the cable trench, vertical design is considered, i.e. sump pit is set at the

lowest point to drain water into the closest rain water sewer within the station area.

As the foundation soil is moderately corrosive to concrete structures, moderately

corrosive to steel bars in reinforced concrete and steel structures, necessary

anti-corrosion measures should be taken for masonry, concrete and steel structures

buried underground.

Table 7.6 indicates the details of main work quantities for major equipment

foundations of the step-up substation.

Table 7.6 Main Work Quantities of Major Equipment Foundations of the

132kV Step-up Substation

No. Item Unit Quantities
Qty. Remarksof Works

1 LeveJing works

Surface clearing excavation m3 3398

Earth excavation m3 6796

Earth-rock backfilling m3 10509
Compaction coefficient not less

than 0.97

2
Foundation works of power
transformation equipment
Earth excavation m3 1638

Compaction coefficient not less
Earth-rock backfilling m3 1353 than 0.97 (main transformer +

framework)

Concrete (C30) m3 158 Main transformer foundation

Steel bar t 7.4

Bed course m3 25

Pebble m3 120

Emergency oil sump,

V=40m3emergency oil sump 1

V=40m3

Herringbone pillar t 5.9 <I>325x8 straight seam welded

7-14
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• No. Item Unit Quantities Qty. Remarksof Works

framework steel pipe

<l>450x6 straight seam welded
Beam framework t 1.9

steel pipe

<l>325x8 straight seam welded
Diagonal bracing t 1.2

steel pipe

Ladder t 0.5

Main transformer framework
m3 33 Cup base

foundation (C30)

Main transformer framework
m3 12.9

foundation cushion

Reinforcement t 1.5

3 Independent lightning rod t 8.4

4 110 supporting Structure

Herringbone pillar <l>300x6 straight seam welded
t 3.5

framework steel pipe

<l>400x6 straight seam welded
Steel Beam t 1.4

steel pipe

Steel ladder t 0.8

<l>300x6 straight seam welded
Column cap ground wire t 0.6

steel pipe

Outdoor equipment
5

foundation

Earth excavation m3 141

m3
Compaction coefficient not less

Earth backfilling III
than 0.94

Concrete (C30) m3 39 Independent foundation

Cushion m3 5.3

Reinforcement t 0.4

Embedded iron t 0.5 Plank

bolt t 0.5

6 800x800( concrete trench) m3 73

1200x l200( concrete trench) m3 60

Cable trench concrete cover m3 20

Cable trench reinforced cover t 2.6

Dynamic reactive power
7

compensation

•

•
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No. Item Unit Quantities
Qty. Remarksof Works

Earth excavation m3 267

Earthwork backfilling m3 214

Concrete (30) m3 98 Independent foundation

Reinforcement t 2.2

Cushion m3 4.7

•

7.7.2 Design of Domestic Water Supply and Drainage

7.7.2.1 Design basis

(1) Code for Design of Outdoor Water Supply Engineering (GB
50013-2014);

(2) Code for Design of Outdoor Water Supply (GB 50013-2006);

(3) Code for Design of Outdoor Water Drainage Engineering (GB
50014-2006) (2014Edition);

(4) Code for Design of Building Water Supply and Drainage (GB
50015-2003) (2009 Edition). •7.7.2.2 Domestic water supply and drainage system

(1) Water source

Water source: outdoor deep well water is fed for the project.

(2) Water consumption

a) Domestic water consumption

The number of water consuming persons is considered as 28, the domestic water

quota is 150Llperson·d and the maximum daily water consumption is 4.20m3/d.

b) Water consumption for greening

The greening area is about 1,450m2 for the project, so the quota for watering is

2.0Llm2·d and the maximum daily water consumption is 2.90m3/d.

c) Water consumption for roads and squares

The total area of roads and squares for the project is about 570m2
, so the quota for

watering is 2.0Llm2·d and the maximum daily water consumption is 1.14m3/d.

d) Water consumption unforeseen and leakage from pipe network

•
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• The total amount of water consumption unforeseen and leakage from pipe network

is calculated as 10% of the sum of the three kinds of water consumption mentioned

above, i.e. O.82m3/d.

e) Total water consumption

The maximum total daily water consumption is 8.24m3/d for the Project. Table 7.7

summarizes the detailed water consumption.

Table 7.7 Summary of Water Consumption for AU Items

•

No. of Hourly Water consumption
Water

S.No. Type consumption water variation Utilization Maximum Maximum remarks
quota consuming factor hours (h) daily water hourly water

units (Kh) consumption consumption
(m3/d) (m31h)

1 Domestic 150Llperson-d 28 person 3 24 4.20 0.53water

2 Greening 2.0Llm2·d 1450m2 1 8 2.90 0.36water
Water for

3 roads and 2.0Llm2·d 570m2 1 8 1.14 0.14
squares

4 Subtotal 8.24 1.03

Water
consumption

5 unforeseen 10010 0.82and leakage
from pipe
network

6 Total 9.06 1.03

7.7.2.3 Water supply system

•

Secondary pressurized water supply is employed for the project, with the water source

from well water. The wind farm is provided with an underground water pool (domestic

& firefighting water pool with an effective capacity of 180m\ water pump room

(firefighting pump and domestic pump) and water treatment room that accomdates

water treatement equipment with a capacity of 1.Om31h,a 9m3 domestic water tank, a set

of domestic constant pressure water supply equipment (including two domestic water

supply pumps, mutually standby) and two ultraviolet ray sterilizers. Water in the deep

well is lifted by deep-well pump to be stored in the underground water pool (domestic

and firefighting water tank with an effective capacity of 180m\ water is drawn by

domestic water pump and conveyed to water treatment room. After treatment, the
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introduced water is stored in the domestic water tank. Water in the tank is supplied to •

each unit by a frequency conversion domestic water supply set after passing through

UV sterilizers. The domestic water tank has parameters of Q = (2.6-3.7-4.4)m31h, water

supply pressure of H= (0.29-0.29-0.26) MPa. The model of frequency conversion

domestic water supply set is Q= (10-16-20) m3/h, with water supply capacity of H=

(0.405-0.375-0.33) MPa. UV sterilizer has a capacity of 16m3/h. Hot water in the

washroom is supplied by the electric water heater.

7.7.2.4 Water drainage system

Separate flow of rainwater and wastewater is employed for water drainage system

of the project.

(1) Rainwater drainage system

Building roof rainwater is drained outside. Outdoor rainwater is drained out of the

site along the roade slope under gravity.

(2) Wastewater drainage system

The indoor domestic sewage is drained to outdoor sewage pipe network under

gravity and kitchen wastewater is drained to outdoor sewage pipe network after being

treated by oil separation tank. One 4m3 septic tank, one 4.5m3 wastewater adjustment

pool, one set of wastewater treatment equipment with a capacity of 0.50m3 Ih and one

wastewater catch basin with a capacity of 50m3 are set outside. Wastewater is treated

and drained to the 50m3 wastewater catch basin before being used for site greening or

discharged out of the site.

•

7.7.2.5 Pipe materials and connection

PE water supply pipes are used as outdoor water supply pipes, with fusion

connection. PVC-U double-wall corrugated water drainage pipes are used as outdoor

wastewater pipes, with rubber ring socket connection; steel-plastic composite pipes are

used as indoor water supply pipes, with special accessory connection. PVC-U water

drainage pipes are used as indoor domestic wastewater pipes, with adhesives connection;

and steel-plastic transition joint or special flange joint must be used for connecting PE

water supply pipes, metal pipelines, valves and equipment.

•
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7.7.2.6 Main equipment and materials for domestic water supply and drainage

• Table 7.8 and Table 7.9 show the main equipment and materials for domestic water

supply and drainage.

Table 7.8 Main Equipment and Materials for Domestic

Water Supply and Drainage

•

No. Description Specification! Model Unit Qty. Remarks
Combined

V=9m3 stainless
1 Domestic water tank Set 1

steel water
tank

Water supply treatment
Treatment capacity: 1m3/h Set2 1

equipment
Q=(2.6-3.7-4.4)m3/h

3 Domestic water tank
H=(29-28-26)m

Set 2
N=1.1kW
mutually standby
Attached two water pumps:
Q=( 10-16-20)m3 /h

Frequency-conversion H=(40.S-37.S-33)m
4 constant -pressure water N=3.0kW Set 1

supply equipment One in service and one on
standby
Pressure tank:cp630mm

S UV sterilizer Capacity: 20m3/h Set 2

Submersible wastewater
Q=2.1m3/h~12m3/h

6 H=14.8m~9m Set 2pump
N=D.7SkW

Including
equipment,
pipeline,
valve, cable
and

Wastewater treatment accessories
7 Treatment capacity.uSmvh Set 1 betweenequipment control

cabinet,
wastewater
regulating
tank and
catch basin

8 Water closet Set 14

9 Hydraulic pedal flushing Set 8valve squat toilet

10 Induction type flushing
Set 6valve wall hung urinal•
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No. Description Specification! Model Unit Qty. Remarks
II Desktop washbasin Set 20
12 Mop sink Set 4
13 Shower Set 14
14 Electric water heater V=60L N=2kW Set 14
15 Kitchen sink Set 4
16 Floor drain DN50 Pee. 20
17 Grid-type floor drain DN100 Pec. 1
18 Shield vent cap Z-200Type Pee, 2
19 Umbrella vent caQ_ DNI00 Pec. 5
20 Check hole nsnoo Pec. 10

21
Nodular cast iron well

<p700 Pee. 12
cover and sUPJ>O_rt

22
Nodular cast iron well

<p800 Pee. 7
cover and su_pport

23 Stop valve JIIW-IOTType DN20 Pee. 15
24 Stop valve JlIW-I0TType DN50 Pee. 5
25 Gate valve Z44H-lOT Type DN50 Pee. 5
26 Gate valve Z44H-lOTType DN65 Pee, 3
27 Gate valve Z44H-I0T}YQ_e DN80 Pee. 10
28 Check valve HQ41 X-I OC Type DN40 Pec. 2
29 Check valve HQ41X-IOC Type DN65 Pec. 2
30 Magnetic valve DN65 P=l.OMPa Pec. 1

31
Circumnutating rubber

DN50 P=l.OMPa Pee. 4
joint

32
Circumnutating rubber

DN80 P=1.0MPa Pee. 4joint
33 Pressure gage Y-1OOType P=OMPa~ 1.0MPa Pee. 2

A type flexible
34 waterproof casing DN50 Pee. 3

water-proof casing pipe

35
B type rigid waterproof

DN50 Pec. 13casing

36
B type rigid waterproof osnoo Pee. I
casing

37
B type rigid water-proof

DN200 Pec. 1
casing

38 sprinkler head DN25 Pee. 5
39 Water level gauge Set 3
40 PP-R hot water pipe DN15 m 70
41 PP-R hot water _pipe DNl5 m 70
42 PP-R hot water pipe DN20 m 50

43
Steel-plastic composite DN25 m 30
pipe

44
Steel-plastic composite DN32 m 30
pipe

45
Steel-plastic composite DN40 m 30
pipe

46
Steel-plastic composite

DN50 m 30
pipe

47
Steel-plastic composite DN65 m 30
pipe

48
Steel-plastic composite DN80 m 50
pipe_
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• No . Description Specification! Model Unit Qty. Remarks
Internal and external

49 surface hot dip DN65 m 10
galvanized steel pipe
Internal and external

50 surface hot dip DNI00 m 10
galvanized steel pi~
Internal and external

51 surface hot dip DN200 m 10
galvanized steel pipe

52 PE I00 plastic pipe DN65 m 30
53 PEl00 plastic pipe DN80 m 60
54 PVC - U drain pipe DN50 m 70
55 PVC-U drain pipe DN75 m 20
56 PVC-U drain pipe DNIOO m 150

57
PVC - U double-wall DN200 200
corrugated drainage pipe

m

Table 7.9 Quantities of Main Domestic Water Supply and Drainage Structures

•

No. Description Sl'_ecification! Model Unit .Qty~ Remarks
I Underground water pump room Effective volume 180m3 I

and water pool
2 Water treatment room I
3 Reinforced concrete septic tank G2-4F type 1
4 Reinforced concrete septic tank GG-IF type 1
5 Wastewater regulating tank 9mj I
6 Reinforced concrete catch basin 50mj 1
7 Brickwork wastewater cp1000 12

inspection well
8 Brickwork sprinkler head well q>1200 5
9 Brickwork valve well cp1500 1
10 Reinforced concrete 1400xI800(LxB) 1

rectangular valve well
11 Reinforced concrete 1100xI200(LxB) 1

rectangular valve well
Including
lifting pipe,

12 Deep well 1 deep well
and valve
fittings

7.7.3 HVAC

7.7.3.1 Codes and standards for design

(1) Code for Design of Heating, Ventilation and Air Conditioning (GB
50019-2003);

(2) Code for Design on Fire Protection and Prevention of Buildings
(GB 50016-2014);

• (3) Design Standard for Energy Efficiency of Public Buildings (GB
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50189-2005). •
7.7.3.2 Outdoor air calculation parameters

The average minimum air temperature in the coldest month is 1.3·C, and the

average maximum air temperature in the hottest month is 47°C.

7.7.3.3 Indoor air calculation parameters

(1) Indoor air conditioning temperature in summer

Central control room, communication equipment room: 26°C;

Office, meeting room, reference room, dormitory, activity room and dining hall:

26°C;

7..7.3.4 Air conditioning and ventilation system

The complex building of this project is designed to use split air conditioning

system (heat pump type) to satisfy the indoor temperature requirement for

communication equipment room and central control room and the requirement for

comfort of other rooms.

Mechanical ventilation system is provided for the 35kV equipment room, power

distribution room, primary panel room, oil depot, pump room, water treatment room and

kitchen to reinforce ventilation and remove waste heat or peculiar smell in these rooms.

The air exhaust system of the oil depot is also served as emergency ventilation system

to keep indoor negative pressure, with air intake capacity being 80% of air exhaust

capacity.

SF6 gas reclaiming equipment is provided in the 35kV equipment room. In

addition, the 35kV equipment room is provided with emergency exhausting system with

air outlet in the lower section of the room. During emergency ventilation, the exhaust

fan at bottom of the room shall start or stop as per the SF6 gas concentration in the

•

room.

A comprehensive ventilation system is provided for the operation room of the

kitchen, and local ventilation systems are uniformly set by the kitchen equipment supply

company based on the kitchen wares.

•
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7.7.3.5 Fire protection design for ventilation and air conditioning system

• (1) Independent air exhaust system is provided for oil depot, with fans and motors

of explosion-proof type.

(2) The oil depot is provided with an emergency ventilation system (combined with

normal ventilation system), which will be closed in case of fire. After the confirmation

of fire extinguishment, the post-emergency ventilation will be made by the fire control

center or through local air exhaust funs.

(3) In case of fire, the operation of ventilation and air conditioning system of

relevant parts should be stopped.

(4) Emergency ventilation design for ventilation system

For the oil depot, its emergency ventilation system is combined with normal

ventilation system and the air exhaust fans are fire-control high-temperature smoke

exhaust fans. In case of fire, the ventilation system is closed. After the confirmation of

fire extinguishment, the post-emergency smoke exhaust will be made by the fire control

center or through local smoke exhaust fans.

7.7.3.6 Main HVAC equipment

• The main HVAC equipment is listed below in Tables 7.10 ~ 7.16 .

Table 7.10 Quantities of HVAC Works of Complex Building

•

No. Description Model & Specification Unit Qty. Remarks
Model:KFR-72LWIR1(72533LI)-JN2

1 Cabinet air conditioner
Refrigerating capacity:7200W

Set 15
Power:2275W
Power supply:220V

Model :KFR -320 W1E(3251 )ZD-JN I

2 Cabinet air conditioner
Refrigerating capacity:3200W

Set 17
Power:840W
Power supply:220V

Model:BPT25-56A
Pipe-type ventilating Air volume:800m3/h

3 Set 2
fan Air pressure:41 OPa

Motor power: 150W

Model:BPTI5-34A
Pipe-type venti lating Air volume:260m3/h Air

4 Set 2
fan pressure: 165Pa

Motor Power:36W
4 Bath heater Model:FDP81O Set 14
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Motor Power: 1OOW

Model:T3S-II-N03.SS

Air volume:5484m3Jh Power:473W
5 Axial flow fan Set 4

Air pressure:284Pa

Power supply:220V

Model:WEX-350D4-0.IS

Wall-mounted exhaust Air volume:1600m3Jh
6 Set 1

fan Air pressure: 1OOPa

Motor Power:O.15kW(380V)

Table 7.10 Quantities of HVAC Works of the Operation Building

No. Description Model & Specification Unit Qty. Remarks

Model:BKGR-50

1
Explosion-proof cabinet Refrigerating capacity: SOOOW

Set I
air conditioner Power: 1940W

Power supply:220V

Model:KFR-50LW/R(S03 1SL)B-N3

2 Cabinet air conditioner
Refrigerating capacity:5000W

Set 2
Power: 1628W

Power supply:220V

Model:KFR-72LWIRI (72S33L 1)-JN2

3 Cabinet air conditioner
Refrigerating capacity:7200W

Set 2
Power:2275W

Power supply:220V

Wall-mounted Model:WEX-3S0EX4-0.12Type

explosion-proof Air volume: 1600m3 Jh
4 Set 1

anti-corrosion exhaust Air pressure: 1OOPa

fan Motor Power:O.15kW(380V)

Wall-mounted
Model:WEX-400EX4-0.2SType

Air volume:2500m3 /h
5 explosion-proof exhaust Set 1

fan
Air pressure: 1OOPa

Motor Power:O.2SkW(380V)

Model:T35-11-N03.SSType

Air volume:5484m3Jh

6 Axial flow fan Power:473W Set 2

Air pressure:284Pa

Power supply:220V

Model:T35-II-N06.3Type

Anti-corrosion axial Air volume:1234Sm3/h
Set 17

flow fan Power:833W

Air pressure:218Pa
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• ~o. Description Model & Specification Unit Qty. Remarks

Power supply:220V

Model:T3S-II-N06.3Type
Air volume: 182S0m3/h

Anti-corrosion axial
8 Power:1734W Set I

flow fan
Air pressure:300Pa
Power supply:220V
Model:DFBZ TypeN04.0

Wall-mounted
Air volume:4470m3/h

9 anti-corrosion axial Set 7
flow fan

Air pressure: I09Pa
Motor Power:0.2SkW(380V)

10 Single deflection grille FK-2 type IOOOX2S0 17

II Exterior wall air grille FK-S4 type I200X630 2

12 Exterior wall air grille FK-S4 type 6OOx400 2

13 70"Cfire damper FH-FHTtype SOOx320 I

14 70·Cfire damper FH-FHTtype 10OOxSOO 2

Table 7.12 Quantities of HVAC Works ofSVG room

•

No. Description Model & Specification Unit Qty. Remarks

Model:LFI4N
Air cooling type air Refrigerating capacity: 13.8kW

1 Set 2
conditioner Power:S.23kW

Power supply:380V

Anti-corrosion
Model:DFBZTypeN03.2
Air volume:22S0m3/h

2 wall-mounted axial Set 4

flow fan
Air pressure:68Pa
Motor Power:0.09kW(380V)

Table 7.13 Quantities ofHVAC Works of Water Pump Room

No. Description Model & Specification Unit Qty. Remarks

Model:WEX-400D4-0.19Type
Wall-mounted exhaust Air volume:2S00m3/h Se

1 I
fan Air pressure: 100Pa t

Motor Power:0.19kW(380V)

Table 7.14 Quantities ofHVAC Works of Oil Depot

• No. Description Model & Specification Unit Qty. Remarks

1 Anti-corrosion Model:DFBZTypeN03.2 Set 1
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wall-mounted axial Air volume:2250m3/h

flow fan Air pressure:68Pa
Motor Power:O.09kW(380V)

•
Table 7.15 Quantities ofHVAC Works of Maintenance Room

No. Description Model & Specification Unit Qty. Remarks

Model:WEX-400D4-O.19Type
Wall-mounted exhaust Air volume:2500m3/h

1 Set 1
fan Air pressure: 1OOPa

Motor Power:O.19kW(380V)

Table 7.16 Quantities ofHVAC Works of the Gate House

No. Description Model & Specification Unit Qty. Remarks

Model:KF-32GWIDY-J (E4)

Wall-mounted air
Refrigerating capacity:3200W

1 Heating capacity:3950W Set 1
conditioner

Power:l.5kW
Power supply:220V

•

•
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8.1 Construction Method Statement•
8.1.1 Natural Condition

Feasibility Study Report of Norinco International Thatta Phase-II 50MW Wind Power
Project("Norinco-2") is located in Sindh province, about 110km from northeastern
Karachi and about 80lan from Port Qasim. The wind farm covers a belt zone and gullies
with draught-enduring shrubs are developed in the area. The wind farm site is at E1.40m
~ E1.60m.

8.1.2 Transport Condition

Starting from Karachi, driving along the M-9 national Highway to Nooriabad and

then driving along the highway via Thatta- Thano Road for 20kIn, it will reach the wind

farm area by a country road which enjoys good conditions for traffic.

8.1.3 Construction Water, Power and Communication Conditions

•

Norinco International Thatta Phase-II 50MW Wind Power Project ("Norinco-2")

is relatively flat and wide in topography. Only some areas need to be excavated, filled

and leveled in construction, which is convenient for WTG lifting, moving and turning of

crane, assembly of WTG blades and temporary stockpile of containers. Thus, the

construction conditions are relatively favorable.

Source of main construction materials: several petroleum and gas substations are

located along the way from Karachi to the wind farm, as well as two cement plants,

including the largest one in Karachi called Lucky Cement Plant, necessary construction

materials (cement, timber, steel, aggregate, oil, etc.) can be directly bought in the

neighborhood.

Living materials and other construction materials can be purchased from the town

about 30lan away from the wind farm. Water for the wind farm in operation period is

ground water from well to be dug. According to field survey, water for construction can

be transported from Lake Kalri about 10km away from the site in the southeast.

Two 300kW diesel generators, three 15kW diesel generators and temporary

transmission line can be adopted for temporary power supply.

Construction machinery repair and processing systems will mainly rely on local

capacity; small-scale repairing and processing system may be set in the construction

area. Given that a much higher requirement is put forward for installation technology of

•
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WTGs, it is necessary to choose a construction team with vigorous capacity, installation

experience of WTGs and equipment lifting capacity. •
8.1.4 Construction Characteristics

In this phase, 20 WTGs with 2500kW each will be installed, with a total installed

capacity of 50MW. Construction characteristics of the project are that works of single

unit is decentralized, which requires decentralized foundation construction, too.

8.2 General Layout of Construction

8.2.1 Layout of Plant Facilities and Warehouses

Construction site of the wind farm project is located at an open area, WTGS and

box transformers are subject to decentralized arrangement and the construction

arrangement condition is relatively favorable. Temporary works for construction in the

farm mainly include integrated processing plant, material warehouse, equipment

warehouse, concrete mixing plant, aggregate stack yard and temporary production and

living buildings, etc.

According to engineering construction characteristics, the construction will be

subject to both centralized and decentralized arrangement; concrete mixing plant,

material workshop, equipment and material warehouses and auxiliary workshop, etc.

will be located at a relatively flat position near step-up switchyard in the farm.

Temporary facilities of the wind farm project take a floor area of about 9,6OOm2
• Table

8.1 indicates temporary work quantities in construction period.

Table 8.1 Work Quantities of Temporary Constrnction Buildings

•

Description Area

Temporary dormitory and office 1600m2

Concrete mixing plant 200Om2

Aggregate stack yard 1500m2

Material and equipment warehouses 250Om2

Wood processing plant and reinforcement
2000m2

workshops

Total 9600m2

•
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• 8.2.2 Scheme for Power Load, Power Supply, Voltage and Power

Transmission & Transformation of Construction

According to the characteristic of decentralization existing in construction of the

wind farm, concrete placement will be conducted through concrete pump. Construction

power consumption in this stage can be supplied by two 300kW diesel generators and

three 15kV diesel generators. The electricity generated can be sent to the power

consumption equipment at construction site through power control box, lighting box

and insulated flexible wire.

According to primary calculation, electrical load for construction of the project at

peak time is 200k W.

8.2.3 Scheme for Construction Water Consumption and Supply

•

Water consumption for construction includes water consumption of production and

living; the former includes water consumption for building construction, machinery and

environmental protection. Water consumption for construction at peak day is about

150m3/d, including 50m3/d domestic water. Considering the coverage of ground water

in the wind farm area, water can be transported from Lake Kalri with a distance of about

10km. After completion of the wind farm, domestic water can be supplied by well

water.

Water consumption of the wind farm in operation period is relatively lower; it is

considered to set a 180m3 domestic water tank combined with firefighting water tank in

the step-up switchyard to meet domestic water and firefighting water demand in the

step-up substation at early stage of fire disaster.

Owing to high demand of water in construction period, it is considered to set a

temporary water storage tank near concrete batching plant. Water for concrete curing

will not be taken into consideration because it will be subject to membrane curing.

8.2.4 Material Supply

Main materials necessary for the project include aggregate, cement, steel, timber,

oil and explosive materials, etc. Materials can be mainly bought from the town 30km

away from the wind farm. Huge equipment or materials can be bought from Karachi

City with a distance of 11Okm .

•
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8.3 Transport Condition •
8.3.1 External Transportation

Routes of huge wind turbine generator and transformer are: wind turbine generator

factory- Shanghai (China) - Port Karachi (Pakistan) - wind farm (Pakistan), among

which the shipping is about 11,600km from Tianjin (China) to Port Karachi (Pakistan),

then another land transportation is about 140km from Port Karachi (Pakistan) to the

wind farm (Pakistan).

The wind farm is located in the northeast of Karachi, about 110km from Karachi

and about 80km from Port Qasim. The farm is at EL.40m ~ 60m. Starting from Karachi,

driving about 100km along the M-9 Highway till Bula Khan Road and then leaving

Bula Khan Road, the wind farm area will be reached through 30km along access road.

The Bula Khan Road is paved with asphalt and about 8m wide. There is no huge

building or trees along the road; road gradient is relatively small, in good condition and

can fully meet transportation requirement of huge wind turbine generators; the

transportation is convenient.

8.3.2 Transportation in the Farm •
According to general layout of WTGs in the wind farm, a simple road about 17km

long and 6m wide will be built in the farm with macadam pavement. After construction

of the wind farm is completed, a permanent road for maintenance in the farm with 3m

width and left and right shoulder of 0.5m respectively will be built with macadam

pavement based on simple construction road. The other 2m-wide road surface will be

restored to the original landform.

8.4 Land Occupation of the Project

Land requisition for the wind farm is permanent with the total occupied area of

2,500 acre.

8.5 Construction for Main Works

8.5.1 Foundation ofWTG

8.5.1.1 Construction sequence

Construction sequence of the wind turbine foundation: positioning and setting out •
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• -mechanical excavation of foundation - manual cleaning and trimming -

acceptance of foundation trench - bedding cushion concrete placement - setting out

- foundation reinforcement fixing - installation of embedded pipes, parts and bolts -

installation of formworks - foundation concrete placement -formworks removal -

acceptance -backfill.

8.5.1.2 Foundation construction

•

( 1) Excavation and backfill of foundation pit

1) According to coordinate control points at construction site, the foundation axis

and excavation line of the foundation pit will be determined; then excavation will begin

when no error is found through check.

2) Earth is excavated mainly by machinery and supplemented by manual

cooperation. Slope excavation will be conducted according to the requirements of

construction drawings; the foundation bottom elevation will be controlled well ill

excavation; over-excavation is forbidden; excavated soil and stone will be piled

according to requirement of water and soil conservation. After foundation excavation of

WTG reaches specified elevation and trench is proven qualified by the Engineer and

geological professional, then it is allowed to go to next procedure.

3) Earth backfill: after foundation construction is completed and concrete strength

meets requirement of specification and design passes acceptance for concealed works,

earth backfill will be conducted in time. Earth will be backfilled through auto

transportation, layer-wise manual backfilling and mechanical compaction. In addition,

sundries in foundation must be cleaned prior to backfilling.

4) Foundation earthing of WTG will be conducted concurrently with excavation of

foundation pit and acceptance of concealed works will be carried out prior to backfilling

of the foundation pit.

5) After excavation of the foundation pit is completed, it will be protected prior to

placement of bedding cushion concrete.

(2) Placement of bedding cushion concrete

C20 concrete is applied for WTG foundation cushion of the Project; after

foundation pit is excavated to proper position and qualified through acceptance,

concrete placement of foundation layer will be carried out in time to provide protection

for foundation pit; sundries will be cleaned, block surface will be leveled, little water

will be sprinkled, compaction and leveling will be conducted prior to concrete

•
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placement of the foundation.

(3) Installation of foundation ring and support bracket

1) WTG tower is connected to support bracket with pre-embedded foundation bolts.

Foundation ring is directly buried in concrete of foundation and will be subject to fixing

of support bracket with foundation bolts in construction.

2) Prior to reinforcement fixing, foundation centerline will be set out on cushion at

first, densified control network will be built around foundation to mark out location of

foundation centerline, sideline and foundation ring; after it is checked without error,

installation of support bracket of foundation ring and reinforcement fixing will begin.

3) Owing to relatively strict requirement put forth for flange installation of

foundation ring, the installation will follow these procedures: four 400 x 400 x 20mm

steel plates will be embedded in concrete cushion; lower end of support bracket of

foundation ring will be connected with embedded foundation slab, and its upper end

with adjusting bolt; foundation ring and support bracket will be subject to connection of

adjusting bolt which can help adjust smoothness of foundation ring so that elevation of

foundation ring can be controlled in accuracy.

4) Reinforcement fixing will begin after installation of foundation ring is accepted

as qualified. Bolt support bracket will not be connected with steel bar, formwork,

formwork support system, and scaffolds should be in an independent system so as to

prevent bolts from influence caused by vibration and deformation of framework in

concrete placement.

5) After installation works of support bracket of foundation bolt and foundation

ring are completed, overall acceptance and check will be conducted, including

acceptance of control axis and foundation centerline and dimension acceptance for

embedded parts of foundation. Reinforcement fixing and formwork sealing will begin

after mounting bracket of foundation ring is accepted as qualified.

(4) Steel bar works

1) Reinforcement fixing will begin after installation of foundation ring is accepted

as qualified. Support bracket of foundation ring will not be connected with steel bars.

2) Main stressed steel bars at parts of foundation like bottom, top, upper pillar etc.

are subject to steel bar of common length without overlapping. Connection between

steel bars is 100% subject to fixing instead of welding.

3) If structural steel for support bracket of foundation ring and embedded cable
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•
conduit are met in arrangement of steel bars, spacing between steel bars will be adjusted

to avoid them, while steel bar shall not be cut off to cause damage to stress structure.

4) After reinforcement fixing and installation of foundation ring is completed,

foundation ring will be checked and adjusting bolts will be used to adjust error existing

in centerline, elevation, smoothness etc. of foundation ring; when each indication is in

line with requirement of design and specification, support bracket and foundation ring

will be reinforced, adjusting bolts will be fixed through spot welding to assure accuracy

for position of foundation ring.

(5) Formworks

Enough strength and rigidity is necessary for formworks, mould and nodes of

different members to meet requirement for dimension error; inner surfaces of

formworks and moulds shall be kept clean.

(6) Concrete placement of foundation

I) Concrete will be subject to the placement method of centralized mixing through

site mixing plant, transportation by mixer trucks, delivered by concrete pumps and

vibration by inserted vibrators. During concrete placement, special personnel must be

arranged to monitor the displacement of formworks, foundation rings, and bolts and

embedded pipes to find any problem and solve them .

2) Construction joint shall not occur in concrete placement and main body concrete

shall be placed at a time.

3) Design drawings and supplier's equipment drawings shall be carefully studied

and thoroughly understand prior to concrete placement of the foundation, construction

will begin only after it is fully understood; absolute accuracy of holes of reserved

foundation bolts and integrity of mass concrete foundation must be assured.

4) Much attention must be paid to internal placement for support bracket of

foundation bolts in concrete placement. Concrete placement between ends of star steel

bars at inner side of support bracket will be carried out through tremie so as to assure

that the foundation tower will not displace but kept at center position.

5) Steel bars and anchor bolts must be cleaned prior to placement so as to assure

cohesion between concrete and steel bars.

6) Measures shall be taken in concrete placement to assure layer-wise placement

from top to bottom; concrete will be controlled to go up evenly to prevent support

bracket of bolt from side pressure caused by different heights of concrete .

•

•
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7) In order to assure that the final installation of foundation ring is correct,

measuring instrument shall be used in concrete pouring to strengthen measurement so as

to keep smoothness of foundation ring on the support bracket as it is.

8) Construction will be subject to layered placement and vibration, meanwhile

good combination between upper and lower layers of concrete must be assured prior to

initial setting so that no construction joint will occur.

9) Weather condition shall be learned before concrete construction; rainy day is not

suitable for concrete placement and construction in winter will be avoided as much as

possible.

(7) Control measures for temperature difference of foundation concrete

1) Prior to concrete placement, calculation for temperature difference between

inside and outside of concrete will be carried out according to the annual temperature in

determined placement period, cement, aggregate to be used etc. so as to confirm

whether the difference between the maximum central temperature of concrete and

surface temperature is more than 25·C in that situation; if it is not more than the

specified value of 25·C, control measure for temperature difference may not be taken, if

it is more than 25 ·C, control measure for temperature difference must be taken.

2) Temperature monitoring inside concrete

16 temperature measuring points will be set inside concrete, and 2 air temperature

measuring points will be set outside concrete, as well as 2 temperature measuring points

for thermal insulation materials and 1 temperature measuring point for curing water; 21

working measuring points are arranged in total. The additional 10 stand-by measuring

points will be set. Site temperature monitoring data will be automatically collected by

data collector and analyzed; temperature of each measuring point and temperature

difference between the central and surface measuring points at each measuring position

will be printed and output once every two hours; it will be used as basis for study on

adjustment of temperature measures to prevent concrete from temperature crack.

(8) Curing of foundation concrete

Concrete curing is to keep it under certain temperature and humidity; special

personnel will be arranged to measure concrete temperature regularly during curing so

as to assure that temperature difference between inside and outside of concrete will not

be more than 25°C

concrete will be covered in time after placement; backfill will be timely carried out at •
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• the form work after it is disassembled so as to reinforce curing of thermal insulation and

moisture preservation; concrete will be subject to curing of moisture preservation

through spraying after placement.

(9) Crack resistance measures of foundation

1) Slag cement with low heat of hydration will be applied, cement consumption in

single cube and cement ash ratio will be reduced, and water reducing agent will be

added to reduce heat of hydration in concrete.

2) Concrete will be subject to curing of thermal insulation and moisture

preservation immediately after placement so as to make its temperature reduce slowly;

concrete surface will be subject to thermal insulation through covering of straw bag

with plastic membrane on its top; special personnel will be arranged for curing and the

curing period will not be less than 14 days.

3) Time for formwork removal of concrete will be extended; for underground

foundation, earth backfill will be conducted immediately after the formwork is removed

so as to maintain the situation of thermal insulation and moisture preservation.

4) Mass concrete shall not be placed in season especially hot or cold as possible.

5) Soil content of aggregate shall be controlled well with sediment content for sand

not more than 2% and that for gravel not more than 1%.

(10) Foundation sealing

Foundation sealing will be carried out in line with technical requirement provided

by the Supplier of WTGs.

•

8.5.2 Installation ofWTGs

•

In recommended scheme of this Project, WTGs with a single capacity of 2500kW

is selected. Owing to the difference existing in installation method of WTGs from

different manufacturers or of different models, it is largely identical but with minor

differences. Therefore, the following installation method description of common WTGs

is made for reference. This method features short preparation time, fast lifting and

flexible application.

Installation sequence of WTGs: construction preparation -tower lifting- nacelle

lifting - blade assembly - blade lifting - installation of control cabinet - cable

installation - electrical connection - connection of hydraulic pipelines.

The following description of main lifting components is listed for reference .
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8.5.2.1 Construction preparation

Construction plan shall be made before installation of WTGs; the plan shall be

consistent with safety production regulations of Chinese codes and be approved by the

Engineer.

(I) The following works shall be completed before lifting:

1) Road at WTG installation site shall be flat and smooth and be assured to provide

safe access for various kinds of construction vehicles.

2) WTG installation site shall meet lifting requirement and have enough place for

storage of parts.

3) Reliable safety measures shall be taken for temporary power supply at

construction site.

4) Safety facilities like warning board, fence etc. shall be set at construction site if

necessary.

5) Common medical articles shall be prepared at installation site.

6) Before lifting, the personnel must check parts of crane and choose lifting tools

correctly.

7) Before lifting, WTG equipment shall be checked carefully to avoid dropping of

parts.

8) Dedicated person must be arranged to command at the lifting site. The

commander must have a certificate for lifting command and conduct specified

command gestures and signals.

9) Crane operator shall be responsible for the whole lifting process. Before lifting,

the rigger and crane operator shall be familiar to lifting scheme. The commander shall

make the crane operator know hislher works completely.

10) When heavy fog, thunderstorm, insufficient lighting is encountered and the

commander can not see each work position clearly or the crane operator can not see the

commander, lifting must be halted.

11) Only a single person is allowed to climb or work at the same section of ladder

within the tower.

(2) Selection of lifting equipment

WTG lifting is the key and important step for construction of wind farm project;

generally, the heavy-tonnage crawler crane lifting equipment is applied and

supplemented by autocrane; crane is used mainly to complete installation of three main
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• components, i.e. nacelle, tower and blades .

Lifting equipment shall be in line with the requirements of DL408, DL409 and the

Rules on Work Safety of Power Engineering enacted by the Ministry of Power Industry

(DAS (1994] No.227).

Control parameters for selection of huge WTGs crane are hub height and weight of

the largest component; for the 2.S MW WTG in recommended scheme, it is the largest

hub at height of 90m and weight of the largest component of 84.41. Three cranes of 600t,

200t and 7St are applied to perform WTG lifting.

(3) Requirements of lifting site

The installation will be subject to joint operation of two cranes; in order to assure

that crane boom will not get contacted with tower in lifting, enough space is required

for crane; working space for WTGs shall not be less than SOm x SOm. Enough places

are required for storage of parts, fittings or small crane at side of access road. Width of

construction road in the farm shall not be less than 6m so as to assure crawler crane can

pass smoothly. Figure 8.1 shows WTG lifting plan.

• r....,.---- i

I

~ ff2il(]
~,:,:':

• Fig. S.I Schematic plan for WTO lifting operation
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8.5.2.2 Installation ofWTG tower •In this stage, the WTG tower shall be tubular one composed of three parts, and

flange plate shall be used for connecting every two parts. These tubular towers shall be

transported by sections, and hoisting shall be carried out after the parts in the tower are

installed at the site. When stockpiling tower at the site, the tower shall be put onto

hardwood and prevented from rolling, and the stockpile area shall be plane and free

from slope as possible. Tower and its parts must be inspected at the site to confirm

whether they are damaged during transportation, and in order to avoid corrosion, any

surface damage shall be repaired immediately and any dirt shall be cleaned.

Base shall be inspected prior to installation, the evenness of base shall be

calibrated with leveling instrument, and the allowable error of tower shall be consistent

with specification of the manufacturer.

The dust on foundation ring flange and residua of concrete pouring shall be

cleaned before installing tower. Especially for flange position, there must be no

corrosion. Abrasive paper may be used for polishing if necessary.

(1) Lifting procedures for bottom section of tower

1) Prior to lifting of the bottom section of tower is finished, installation of support

and body of tower foundation control cabinet must be completed.

2) Prior to lifting, leveling instrument will be used to check elevation and

levelness of foundation ring; sundries like dust, rust, and scrap iron in bolt hole of

foundation ring shall be cleaned, as well as lower and upper flanges of foundation ring;

sealant shall be applied on upper flange surface of foundation ring.

3) Bolts, nuts and gaskets for connection of the bottom section of tower and

foundation ring will be made ready and put in foundation ring;

4) Threads of all bolts shall be applied with special lubricant.

5) Main and auxiliary cranes shall be arranged in place according to requirement

of installation scheme, and lifting tools shall be made prepared. Lifting tool of main

crane will be connected with upper flange of tower (evenly-distributed connection at

four positions), lifting tool of auxiliary crane with one position at lower flange of tower;

head of lifting tool will be hung at the main hook of main and auxiliary crane with

safety pin fastened.

6) Two pulling ropes will be bound through bolt hole at lower flange of lower

section of tower to adjust tower direction.

•

•
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• 7) Main and auxiliary cranes will be lifted at the same time; when the tower is lifted

away from ground, main crane continues hoisting, auxiliary crane will be used to adjust

distance of end of the tower from the ground;

8) When the tower is lifted to a vertical position by main crane, lifting tools of

auxiliary crane will be disassembled to make the tower down with bottom accurately in

a line with flange surface of foundation ring, pulling rope will be used to adjust

direction of the tower; correct position of tower entrance will be found; the tower will

be turned to make it in line with bolt hole of foundation ring; then the tower will be put

down, when lower section of the tower is 3 ~ 5mm from flange surface of foundation

ring, hole pin can be used to fasten.

9) Bolts will be pre-tightened by electric or hydraulic spanner;

10) Then, lifting tools of main crane will be disassembled;

11) Connecting bolts for the tower and foundation ring will be tightened and the

tightening torque for bolts must be consistent with requirement;

12) Earth wire connection;

13) Installation of lighting wires in the tower

(2) Lifting of middle and top sections of tower

Lifting of middle and top sections of tower is the same with that for bottom section

of tower. Before lifting, upper flange surface and bolt hole of installed tower will be

cleaned and bolts for flange connection will be made ready. When mane crane lifts the

tower to a vertical position, lower flange surface and bolt hole of tower will be cleaned.

Correct position and hole position and reliable connection will be assured in butt joint

of tower.

•

8.5.2.3 Installation ofWTGs and nacelles

•

WTG installation will be subject to components lifting; good weather will be

chosen for installation which is not allowed in rainy day or day with wind speed more

than 12m/s. According to lifting capacity of crawler crane, the nacelle can be lifted by

crawler crane directly to tower top and fastened; subgrade boxes shall be laid for the

supporting parts of crawler crane to increase ground contact area so that hoisting load

can be dispersed and ground settlement can be prevented. When the nacelle is lifted by

crane to top of upper flange of tower, pulling rope will be used to adjust direction of the

nacelle to make position correct; yaw slide block is used to lead nacelle to required

position. When clearance is about 1O~ vertical axis of the nacelle will be adjusted
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perpendicular to wind direction; tooling will be used to locate the nacelle so as to install

fixing bolts; then the nacelle will be put down in place and all bolts will be tightened,

ropes will be loosened; bolts will be tightened to specified torque through diagonal

method for two times; yaw brake will be installed and hydraulic oil pipe will be

connected.

•

8.5.2.4 Installation ofWTG blades

Rotor blades will be installed to the hub on the ground according to technical

requirements on installation; then lifting can begin. Hub and blades are assembled on

the ground and blades will be supported by supports to keep level. Following assembly,

special fixtures are used to clamp the hub; meanwhile, two blades will be tied with rope

and top of the other one blade is placed on special movable trolley. Prior to rotor blades

are installed, cleaning equipment will be used to clean blade flange and hub flange.

When the hub is lifted up slowly by crawler crane, blades swing will be controlled by

manual pulling of rope on the ground till blades are hoisted to the installation height;

then, installation workers will get in the nacelle to finish assembly and connection.

8.5.2.5 Safety measures after lifting •In general, WTGs shall not be subj ect to commissionmg and grid connection

immediately following installation. Therefore, measures shall be taken in accordance

with requirement of WTGs supplier to assure that performance of WTGs is in good

condition in commissioning.

The main issues are as follows:

1) WTGs shall be locked before it is put into operation;

2) Parts of WTGs will be checked regularly for rust which shall be removed if

found;

3) Before it is put into operation, stator, rotor and control equipment of WTGs will

be checked regularly to determine whether they are affected with damp; if they are

affected, measures like heating and dehumidification will be taken to solve such

problem;

4) Before it is put into operation, both oil and water circulating systems of WTGs

will be started regularly;

5) Inside of control equipment, tower and WTGs will be checked to see whether

there is trace of small animals; if there is, prevention measures like blocking and killing •
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will be taken to solve the problem .

• 8.5.3 Box Transformer

8.5.3.1 Foundation construction

Foundation of box transformer will be subject to concrete. At first, the foundation

will be subject to excavation of small excavator and supplemented by manual slope

excavation of foundation pit; after foundation excavation is completed, foundation pit

shall be cleaned and inspected for acceptance. When foundation pit is accepted,

foundation will be treated according to geological condition. During foundation

concrete placement, a 150mm thick C20 concrete cushion shall be placed at first; when

it is set, reinforcement fixing and formwork installation can begin for placement of

foundation concrete; then, equipment will be installed following concrete strength gets

consistent with that required through 7 days curing.

8.5.3.2 Installation of box transformer

•

Capacity of box transformer selected in this Project is 2750kVA

(1) Preparation prior to installation

Cables shall be laid before box transformer is in place and be proven without

electricity through inspection.

Products shall be checked for damage, deformation and break through opening the

box. Completeness of accessories and special tools will be checked in terms of packing

list, and they will be installed in line with requirement after no error is found.

(2) Installation of box transformer

There is hook near the box top for assembling and disassembling; degree between

wire rope under tensile status and vertical line shall not exceed 30°; if necessary,

transverse post will be used to support wire rope to prevent structure of box transformer

or lifting hook from deformation. Most of the weight of box transformer is from the

transformer in package equipped with iron core, winding and insulation oil; most of the

HV and LV terminal box is empty and the weight is relatively low; improper use of

hook or crane may cause damage to box transformer or its accessories or bring injury to

personnel. After installation, it will be connected to test cable plug and be tested

according to relevant test regulations of Chinese codes.

Because specific model and manufacturer of box transformer will be finally

determined after bidding in construction period, the installation method will be revised

•
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in construction period according to requirement and instruction of the Manufacturer.

•8.5.4 132kV Step-up Substation and Monitoring Center

8.5.4.1 Construction technical requirements and installation works quantity

of electrical equipment

(1) Construction technical requirements of electrical equipment

Construction technical requirements of electrical equipment will be in line with China's

relevant standards, details are as follows:

1) Code for Construction and Acceptance of Switchboard Outfit, Complete Cubicle

and Secondary Circuit Electric Equipment Installation Engineering (GB50171-20J2);

2) Erection Works of Electrical Installations - Code for Construction and

Acceptance of Power Transformers, Oil Reactor and Mutual Inductor (GBJ148-90);

3) Code for Construction and Acceptance of Cable System Electric Equipment

Installation Engineering (GB50J68-2006);

4) Code for Construction and Acceptation of Electric Lighting Device & Electric

Equipment Installation Engineering (GB50259-96);

5) Code for Construction and Acceptance of Grounding Connection & Electric

Equipment Installation Engineering (GB50J69-2006) •

(2) Work quantity for installation of main electrical equipment

1) MV power transmission and transformation equipment and installation

2750 kVA box transformer 20 sets

Earthing of wind farm litem

2) HV power transmission and transformation equipment and installation

50MVAvoitage regulation transformer 3 sets

20MVar reactive compensation device 2 sets

HV switchgear 17 panels

Earthing works litem

3) LV power transmission and transformation equipment and installation

Station transformer

4) Central monitoring system equipment and installation

Wind farm monitoring system

(3) Installation of main transformer

Fig.8.3 remarks the main transformer installation.

2 sets

1 set

•
8-16



Feasibility Study Report of
Norinco International Thatta Phase-II 50MW Wind Power Project("Norinco-2"}

•
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Fig.8.2 Installation process flow of main transformer

•
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(4) Installation of sulfur hexafluoride circuit breaker

Fig.8.4 shows installation process flow diagram of sulfur hexafluoride circuit

breaker.

UnderstlInd technical data l
I

-~

Site transportation 1
I

J
+

Unpacking and examining j
--------_._-- -------- _I --

r --'---'--'---"--'_

- ----
Main part lifting I

I
-_j

+
Internal fitting installation I

I

I

r
-_j_----jSF6 gas test

l _

,
'-------.---___jL ~

Filling SF6---j

L-..----r--------_j

SF6 gas leak detecti~J
---1

Secondary ~g _J
Electrical commissioning

test
1 1

+c::~~_-:::-]

•

FOIIIIdatian dimension
impc&:tion

__________J

•

Fig.8.3 Installation process flow of sulfur hexafluoride circuit breaker
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• (5) Tubular bus installation

Fig.8.5 indicates installation process flow diagram of tubular bus

•

•

Insulator string and link fitting lifting

Fig.8.4 Installation process flow of tubular bus
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(6) Installation of disconnector

Fig.8.6 reveals installation process flow diagram of disconnector. •
L:mucU prqmati_~__J

~---------------=--_-1...__-'----'--'----"--'--.'

'---F-ou-ndati'on __J '--__U_np8C-,-kin_._g__ J
....______,__.J

1
,--_L_iftiDg_' _rig__ J

'------_._-----}L Synchronization-1- - '-1 __ Earth__ in_g_kn_ife_-_J_;----+[~.···- Cbain~·---J

[ __"~~~ J i=~L-_-r._-__j1_.__ ___. .._!
~

•

L Inspection
'1

__J
Fig.8.5 Installation process flow of disconnector
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• (7) Fig.8.7 shows installation process flow diagram of high voltage switchgear

•

Technical prepsratioo Construction preparation Instrument preparatioo

Staffing } ,
'- Site arrangement

Foundation checking

..
Open-case inspection

+
Switchgear placement

+
Switchgear ~mbly

-t
Rigid bus manufacturing and

insIalJation

~
Circuit breaker adjustment

..
Completion and acceptance

Fig.8.6 Installation process flow ofHV switchgear

•
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• (8) Cable laying and secondary wiring construction

Fig.8.8 indicates construction process flow chart of cable laying and secondary wiring.

Construction preparation

,--------_._+---

Cable bridge installation Cubicle open-case inspection j
---·~---·--1-·-------

ubicle installation and I
emplacement

--_..._--,-----_j
!

L _

,--------_ ..._------,---

•

I Electricalequipment iQ;ble arrangement andL 1 - fixing-~----~->-~l..
I~
L__ I

Cable fireproofmg
installation

r··-···----- --'-~ -----,
: lntennediate acceptance !

Fig.8.7 Construction process flow of cable laying and secondary wiring

8.5.4.2 Construction of main structures

•

(1) Control and complex buildings

It is proposed to apply frame structure to the control building and the complex building,

with cast-in-situ reinforced concrete floor, roof plate and the independent foundation under

column. Construction sequence of the structures is: construction preparation - foundation pit

excavation - foundation concrete placement - foundation pit backfill - concrete placement of

column, beam and slab - wall masonry - indoor and outdoor decoration and construction of

water supply and drainage system - indoor installation and debugging of electrical equipment.

Floor of the buildings shall all be tiled floor except those in the communication room and

8-19



Feasibility Study Report of
Norinco International Thatta Phase-Il 50MW Wind Power Project(''Norinco-2'')

central control room with anti-static floors, with colored coating sprayed on the exterior wall

surface. External thermal insulation with XPS boards shall be applied to heat insulation of the

exterior wall.

(2) Power distribution device area of 132kV step-up substation

Foundation of 132kV power distribution device area is subject to concrete structure; the

concrete is processed by site mixing plant and building construction is subject to conventional

method. Construction of 132kV power distribution device area: foundation trench soil is

subject to mechanical excavation (including underground cable trench between foundations).

Reserved 30cm original soil in the trench will be manually excavated; foundation concrete

placement, masonry, sealing and earth backfill of underground cable trench wall will start

following the trench is proven qualified through inspection. Construction of pipe ducts and

embedded pipes will be completed, as well as laying and installation of pipelines; attention

shall especially be paid to underground HV and LV cables of the substation and concealed

works of pipe ducts so as to fulfill arrangement and passage of various kinds of pipelines.

Formwork, support concrete, embedded parts and reserve holes shall be measured in concrete

placement to solve any deformation and displacement (if found) in time and assure quality.

Concrete shall be subject to curing within 12h after placement; it shall not be tramped and

formworks and supports shall not be removed when concrete strength is less than 1.2N/mm2 •

The substation framework will be lifted in place by crane; connection between column

base and foundation is subject to cup-inserted type. After the framework is in place, wind rope

will be applied to assure its stability, and then fine-aggregate concrete will be placed to fix it.

When curing period of concrete ends, temporary fixing facilities will be removed.

8.5.4.3 Main construction machinery

The wind farm is designed with 20 WTGs and has an installed capacity of 50MW with a

construction term of 18 months. According to decentralization characteristics of the wind

farm construction, the construction shall be performed based on centralization and

decentralization principle. As the construction term is relatively short, additional construction

machinery shall be provided to meet requirement of construction strength. Table 8.3 indicates

the main construction machinery.

Table 8.3 Main construction machinery of the proposed scheme

No. Item Specification Unit Quantity.

1 Crawler crane 650t set I

2 Truck crane 200t set 1

3 Truck crane 75t set 1
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No. Item Specification Unit Quantity.

Concrete batching plant HZS60
2(one in use one in

4 set
standby)

5 Concrete mixing carrier 10m3 set 7

6 Concrete pump truck Ann length 30m set 2

7 Tractor-trailer group 40t 2

8 Tractor-trailer group 60t 2

9 Concrete mixer 400L set 4

]0 Mortar mixer JI-2OO set 6

]I Water truck 8000L 6

Internal combustion
12 15t I

road roller

13 Steel-bar straightener Not more than cp 14 set 2

]4 Steel bar cutter Not more than cp40 set 2

15 Steel bar bender Not more than cp40 set 2

16 Diesel generator 300Kw set 2

]7 Diesel generator 15kW set 3

18 Backhoe shovel 1.5m3 set 2

19 Embedded vibrator CZ-25/35 set 32

20 DC welder set 4

21 Crawler dozer 165kW set ]

22 Wheeled loader 3.Om3 set 2

23 AC welder set 6

24 Dump truck 5

8.6 Overall Construction Schedule

8.6.1 Principles of Preparation

Construction method statement is prepared in accordance with conditions of construction,

resources, technology and economy in the wind farm so as to make principled arrangement

for construction of main works in the wind farm, provide basis for construction bidding of the

Project and determine basic direction for construction scheme of unit works.

(1) Construction of temporary living facilities shall be carried out at first, and then the

construction of production facilities

At first, working and accommodation demand of construction personnel is to be met; it

requires building working and living facilities at priority so as to meet management need,
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improve working efficiency and reduce management expense.

(2) Construction of 132kV step-up substation (including monitoring center) shall be

carried out in advance

Construction of production facilities shall make generation of the first WTG; as well as

transmission of 132kV step-up substation (including monitoring center); then, commissioning

of each WTG will be carried out for being put into operation and obtaining investment

benefits as early as possible.

(3) Construction of other works

When construction organization principle of the aforementioned (1) and (2) is assured,

works like foundation treatment of WTGs, concrete foundation etc. can be conducted at the

same time and in parallel. Its sub-items may be subject to flow process to accelerate the

construction progress and ensure the construction period.

(4) Determination of WTGs mobilization and lifting time

Manufacturing and processing of towers in China takes about 6 - 8 months and

successive supply is possible; manufacturing and supply period of WTGs requires about half a

year; another half year is taken by shipping; so stage-wise and batch-wise supply are required

by reasonable construction procedures. Preparation for lifting equipment shall be finished

before arrival of the first batch of equipment.

8.6.2 Construction Schedule

The installed capacity of the Project is 50MW with installation of 20 WTGs and an entire

construction period of 18 months; it shall be completed in two years. Work quantity to be

completed in the first year (Oct. - Dee., 3 months) includes: CD
acquisition, bidding document preparation), (g)

contract, @ Work to be completed in the

second year (Jan. - Dec., 12 months): CDconstruction of access roads and construction road

in the wind farm, (g)geological survey, @delivery of WTGs, @

purchase contract, @manufacture of tower foundation ring, @design of electric engineering

drawing, (J)bidding of installation works and contract signing, ® installation of WTGS, ®
civil work design, bidding and construction, @lconstruction of earthing works, central control

center bidding, construction and acceptance, installation debugging and acceptance of some

WTGs and monitoring system. Work to be completed in the third year (Jan. - Mar.):

installation debugging and acceptance of all WTGs and monitoring system; all WTGs shall be

put into production.
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According to climate conditions in JHAMPIRE wind farm area, a whole-year civil works

construction is allowed due to nonexistence of ice period and cold period. Therefore, sub-item

construction schedule is arranged as follows:

(1) Construction of preparation works: it lasts from October of the first year to January

of the second year, water supply, power supply, road construction and site leveling as well as

construction of temporary facilities will be completed.

(2) Construction installation of 132kV step-up substation and monitoring center: civil

works will last from June of the second year to October of the second year.

(3) Civil works construction of WTGs and box transformer: foundation excavation and

placement construction of 20 WTGs and box transformer will be completed from April of the

second year to August of the second year.

(4) Shipping and arrival times ofWTGs: the shipping period ofWTG is from May of the

second year to October of the second year, and products will arrive during August of the

second year to November of the second year successively.

(5) Installation ofWTGs: WTGs and tower will be installed after foundation construction

is completed; it is arranged in September of the second year to December of the second year.

(6) Installation of box transformer and current collection lines: power collecting lines

• will be used to connect WTGs to 132kV step-up substation. Lying of the lines is subject to

•

direct burial and is arranged in May to August of the second year.

(7) Debugging of WTGs and monitoring system: this is arranged from January to March

of the third year.

The total construction period is 18 months, including 3 months for construction

preparation and 15 months for construction of the main works. All WTGs will be connected to

the grid for generation in the 18th month. Refer to Attached Drawing 4 for overall construction

schedule .

•
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Norinco International Thatta Phase-II 50MW Wind Power Project("Norinco-2")

• 9.1 Description of Preparation

9.1.1 Project Profile

Norinco International Thatta Phase-Il 50MW Wind Power Project ( "Norinco-2" )

project is located in Jhampir of Sindh Province, about IIOkmto the northeast of Karachi

city and 80km to the of Port Qasim. The zonal project area stretches in nearly

northwest-southeast direction, with a length of about 6.7km and width of 1.6km. The

ground elevation of the project site is 40m-60m or so.

20 WTGs with unit capacity of 2.5MW and total installed capacity of 50MW are

planned tor the Project. The project consists of WTGS, towers, box-type transformers,

buried cables, access roads within the site, one 132kV step-up substation and

monitoring center.

Construction period of the project is 18 months.

Capital source: cash capital accounts for 30% of the gross investment and the other 70%

shall be collected through bank loan .

•

•
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Feasibility Study Report of
Norinco International Thatta Phase-II 50MW Wind Power Project("Norinco-2")

9.1.2 Total Project Budget Estimate

Table 9.1 Total Project Budget Estimate

Unit: I.OUSD

Equipment Construction MiscellaneousNo. Description purchase and installation Total Percentage
expense expenses expenses

I Auxiliary works for construction 459,545.17 459,545.16 0.38%

I Traffic works for construction 111,592.70 111,592.70

2 Power supply works for construction

3 Water supply works for construction 35,801.07 35,801.07

4 Other auxiliary works for construction 312,151.40 312,151.40

II E&M equipment and installation works 77,174,322.47 3,922,190.75 81,096,513.22 67.79%

1 Power generation equipment and installation works 66,150,786.91 2,871,010.39 69,021,797.30

2 Step-up transformer equipment and installation works 3,059,563.27 235,121.97 3,294,685.24

3 Control equipment and installation works 1,093,057.92 189,738.75 1,282,796.66

4 Other equipment and installation works 890,759.36 626,319.64 1,517,079.00

5 Freight and miscellaneous expenses of equipment 5,980,155.02 5,980,155.02

III Civil works 10,671,523.45 10,671,523.45 8.92%

1 Wind farm works 7,069,213.88 7,069,213.88

9-2
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Equipment Construction MiscellaneousNo. Description purchase and installation Total Percentage
expense expenses expenses

2 Step-up transformer works 152,050.68 152,050.68

3 Building works 1,994,628.58 1,994,628.58

4 Traffic works 685,180.20 685,180.20

5 Miscellaneous 770,450.11 770,450.11

IV Other Expenses 11,211,023.76 11,211,023.76 9.37%

1 Project construction land use expense 807,904.47 807,904.47

2 Project construction management overhead 6,556,053.67 6,556,053.67

3 Operation preparatory expense 467,188.39 467,188.39

4 Investigation and design expense 1,384,954.36 1,384,954.36

5 Miscellaneous taxes and dues 1,994,922.88 1,994,922.88

Total ofI - IV 77,174,322.47 15,053,259.36 11,211,023.76 103,438,605.61 86.47%

V Contingency cost 5,171,930.28 4.32%

Total project static investment (I - V) 108,610,535.89 90.79%

VI Price difference contingency 610,963.96 0.51%

vn Financing cost 10,409,048.63 8.70%

I Interest during construction period 7,613,951.05 6.36%
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Equipment Construction Miscellaneous
No. Description purchase and installation Total Percentage

expense expenses expenses

2 Financing charges 1,069,686.81 0.89%

Management fee for loan 733,324.68 0.61%

Loan commitment fee 336,362.14 0.28%

3 Overseas investment insurance 1,725,402.11 1.44%

VIII Total project investment (I ~ VII) 119,630,548.47 100.00%

Static investment per kilowatt (USDlkW) 2,172.21

Dynamic investment per kilowatt (USDlkW) 2,392.61

9-4

• ••



Feasibility Study Report of
Norinco International Thatta Phase-II 50MW Wind Power Project("Norinco-2")

• 9.2 Principles and Basis of Preparation

•

9.2.1 Principles

The preparation is conducted in accordance with laws, regulations and system of

Pakistan with reference to existing documents, regulations, fees quota and rate standards

and price level of the fourth quarter in 2016 of China.

9.2.2 Basis of preparation

1. Method for the preparation of budget estimate, calculation basis and quota of Chinese

wind farm projects and local actual conditions of the Project;

2. Laws, regulations and policies in respect of economic relationship development

between China and Pakistan;

3. Guidelines on Investment Cooperation in Foreign Countries & Regions (2014) -

Pakistan;

4. Design Documentation of Norinco International Thatta Phase-II 50MW Wind Power

Project ( "Norinco-Z'"") project;

5. Supplementary requirements on investment composition in the feasibility study report

by NORINCO INTERNATIONAL (March 27,2015);

6. Related boundary conditions of dynamic investment & financing and insurance of

NORINCO INTERNATIONAL (September, 10,2015);

7. Other information collected concerning the Project;

9.3 Project Construction Land Use Expense

Pursuant to Pakistan local government's regulations, the expense is charged on the basis

of 3000 Rupees/sq.yd./year during the 1st
~ io" year, 5000 Rupees/sq.yd./year during

the 11th ~ 20th year and 8000 Rupees/sq.yd./year during the 21 st _. 30th year.

9.4 Price and Freight of Main E&M Equipment

•

(I) Price of main E&M equipment (FOB)

The prices of WTGs, tower barrels and other electrical equipment are determined with

reference to the existing price level in China and characteristics of international

projects.

(2) Freight and miscellaneous expenses of main E&M equipment

The freight includes ocean freight, port incidentals, customs clearance fees (including

Port Tianjin in China and Port Qasim in Pakistan) and road freight in Pakistan .
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(3) According to the laws and regulations of Pakistan, the budget estimate does not take

into account the import duty of the E&M equipment to Pakistan.

•
9.S Financing Expense

1. According to Regulations of Pakistan's Wind Power Development Policy, no customs

duty and sales tax is imposed on mechanical equipment and spare parts (including

construction machine, equipment and temporary importation of dedicated vehicles),

therefore, this is excluded from the budget estimate.

2. Pursuant to Sustainable Energy Development Policy of Pakistan, the transmission and

distribution of electric power is subject to National Power Transmission and

Distribution Company in Pakistan, and electricity purchasers are held accountable for

power transmission and electricity purchase from step-up substation of wind farm,

hence, the cost of power transmission works is not reckoned in the budget estimate.

•

•
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