NORINCO Intl Thatta Power

(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, Asad Alam Niazi, Chief Operation Officer (COQO), being the duly authorized representative
of Norinco International Thatta Power (Private) Limited by virtue of BOARL
RESOLUTION dated 05 -05-2017, hereby apply to the National Electric Power Regulaton
Authority for the grant of a GENERATION LICENCE to the Norinco International Thatti
Power (Private) Limited -2 pursuant to section 3(1) of the Regulation of Generatlon
Transmission and Distribution of Electric Power Act, 1997. i

|
i
i

[ certify that the documents-in-support attached with this application are prepared ang
submitted in conformity with the provisions of the National Electric Power Regulatori
Authority Licensing (Application and Modification Procedure) Regulations, 1999, ant
undertake to abide by the terms and provisions of the above-said regulations. I furthe
undertake and confirm that the information provided in the attached documents-in-support 1
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 LOI
have been issued with proper segregation. We have received generation license for 1** phas
of 50MW wind power and now we are applying Generation License for Norinco Internationa
Thatta Phase —II the 2" 50MW wind power project (“Norinco-2"). This generation licens:
for 2" 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 Thre
Hundred Thousand Three Hundred Thirty Six Only), being the non-rcfundable licens
application fee calculated in accordance with Schedule II to the National Electric Powe
Regulatory Authority Licensing (Application and Modification Procedure) Regulations, 1999
is also attached herewith.
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Dated (

NORINCO International Thatta Power (PVT.) Limited it BEfR§=E R HHRLA T
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
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NORINCO Intl Thatta Power
\ X FEEEZ LA

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-11
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 LID

MMPANY SECRETARY

Mr. Ge Lingxing
Company Secretary

DATED: May 5, 2017

NORINCO International Thatta Power (PVT.) Limited it 77 B b5 = 5 BAERA T
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
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SECURITIES AND EXCHANGE COMMISSION OF PAKISTAN

COMPANY REGISTRATION OFFICE, KARACH!

CERTIFICATE OF INCORPORATION

fUnder seetion 32 a the Companiys Crdince, 1934 (XEVITof 1984))

Corporate Undversal Td:atificution No. 0097671

# hereby certity thas NOWINCO INTERNA TiONAL THATTA POWEKR (VD

LIMHTED s this iy neorpormed anda the Crsapanies Ordimmnee, 083 (XL

ab 1984y andd that the company iv lmited by shan
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THE COMPANIES GiDENANCE, 1984

(Private Company Yiseited by Shares)
MEMORANDUM OV ASSOCIATION
OF
NORINCO INTERNATIONAL THAT{A POWER (PRIVATE) LIMITED

Fhe name o the Company s “Norinco International Thatta Power (Private) Limited”

Fiwe Registered Office of the Canspany will se situated i the Provinee of (he Sindh.
Fhe objects for wineh the Company is cstablished are all or any of the following:

1. Focarey onall o any of the busimes of producers. manulacturers, generators,
supphers. distvibuiors. Gaaslonnc e convarters,  ransmilters, PEOCESSOTS,
developers, storees. procurers, cariers and dealers of electricity and energy
vencration and any mwd all products and by-products thereol of every kind
whatsoever derived frony ar i connection with any of the foregoing activities and
to perforn any and all ciber eets w bol are nceessary or incidental (o (he business
of and o do any and ot suciibire related or connected activities as mav be
constdered necessary o hencelictat ar desirable for or in connection with any or
all of the aforesard purposes subjoct 10 perpiission [rom NEPRA and other

regulatory anthorines.

z. Ho Tocate, mvent. desien, develop, so-up, establish, build, constmct, install,
provide. repair, maintiin and  nemage. wmaprove, alter, own,  use, operate,
purchase, acqguire, sell ar otherwise dispose of) icase or sublease, take on hire.
aive on hire, or atherwise deal m o e o account, work, manage operate and
control power plants and crieriy projects systems and facilities and works o!
every kind and deseription whatsocver mcluding but not fimited to tiermal, coul
tred. coat-gasification. dicsel and Boliel, steam, gas and combined eycle, itydro,
selar, swvinde geothernaal wasicsto-enerey, co-generation or integrated power
plants, energy projects systetns anad facilities and works for and in connection
with the distribuion aud <upply i clecnieily (o custoniers, both public and
private, cluding but not limited o cities, towns, streets, docks, markels,
theatres. buildings. mdustries. stilives and places, both public and private, und for
all or any other purposes tor which ciectric energy can be emploved subject to
pernutszion from NEPRA snd other ceeutmory authorities,

3. o carry on all or s o the busess of retailing, trading, aiporting and

exporting, supplyine. disinibuting, deegning, developing, manufacturing and

assembling, mstalline arad wosting, rensformusg, swilching, converting, repairing.,

mauintaining,  contraciing. constmeting,  operaling, using, nspecting  and
reconditioning, aliering, removing ad baing products and services ol any kind
and deseription i connetion with sower planis, energy projects, systems and
Facilities including but not nited 1o cablos, wires, Hines, meters, pylons, tracks,
ratls. papelines . ranspiission Liettities and systems, orid - stations, cables,
overhead Hnes, subesiiions, switching stations, funnels, cable bridges. Tk

hoxes, heat puraps, dry colls and any other plant, appardatis, equipment, and .
engineering goods of Gy bind el deseripiion whatsosver for any of (e

aloresand purposer




10.

11.

To import, purchase, or otherwise acquive. prospect, explore for, produce, explott,
refine. compound. treat. process, manufacture. purily, blend. reduce. distil, store.
transport. market, distribuic. supphv. buv, sell, travister and otherwise deal in raw
and other materials and their by-prodnets of every kind and deseription for. or in
connection with any of the atoresaid activities, mcluding but not fimited (o coal.
coal-bed  methane. petraicum,  petroleuin products, oil, gas. hydrocarbons,
petrochemicals, bituminous subsianees and any other similar materials of any
kind whatsocver.

To obtain, procure, purchase, take on lease ov sublease, exchange or otherwise
howsoever acquire in any part of the world any concessions, grants, claims,
licences. leases, option. rights or privileges for any mining objects or purpose or
any mines, mining rights or concessions. or any metalliferous tands, gravels of
rivers, or any lands containing or believed 1o contain any metals or mincrals
(including fossilised mincrals), mineral ores or products and to explore. work.
exercise, develop let lease sublease out or otherwise howsoever turn to account.
deal with ov dispose of any such concessions. grants. claims, License, feasce.
mines. lands, option. vights or privileges and the produce thereol.

To carry on the business ol cleetricians, clectrical engineers and mechanical
engineers and ol manufacturers, designers. workers, repairers ofl and dealers i,
cleetrical and clectronic apparatus. machinery and goods of every kind and
desceription.

To carry on all or any of the busiress of clectrical. mechanical. motor and general
engineers, manufacturers and merchants of, agents for.and dealers in engineertng
specialitics ol every description.

To purchase or otherwise acquire aftices. workshops, buildings, and premises and
any fixed and movable machinery, tools. engines boilers, plant implenients.
patterns and other tooling. stock-n-trade. patents and patent rights, drawings.
designs and copyrights convenicat or necessary forany ol the above activities.

To manufacture, produce, process. refine. develop, buy. sell, distribute and
otherwise deal in all kinds of chemicals, fine chemicals, industrial and pure
chemicals, organic and inorganic chemicals and ailied products, formulations and
articles.

To carry on rescarch and development work and cxperiments relating to any new
material and/or substance or the applicaticn of any chemical, organic or other
process 1o any malerial or substanee and 1o undertake. establish, provide and
conduct scientific technical and industrinl research or otherwise sponsor or
subsidise such laboratories and cxperimental workshops or projects for such
rescarch on a commercial scale.

To carry oul investigations. aad to carry o and undertake hasic. fundamental and
advanced rescarch. in all branches of science, engineering and  technology
including without liniing the gonerality of ibe forcgome. bio-technology waste
treatment  technology — envivonmental techuolegy, mining. gcophysical  and
geological methods and fechuiques and other atlied and related (iclds of study and
to discover, tnvent, imvest, produce, manulacture, make mprovements. modily
and scale up plants. machinery. cquipnient. appliances, apparatus’, processes.
chemical substances, goods, articles and thines of every kind and deseription.



Fo own, establish, coustrict, set ar, run, operate, manage, adniinister, promote,
mvest inoor support tinning and rescareh centres Tor providing education and
traming, whether gencral. professional, teehnical or vocational, in any and all
fields related to or assoctated with or connecled to clectric and power generation
and allied mdustries, including wihont limiting, the generality of the foregoing
production generation and distribution activities, operations and services and (he
admimstration and management thereol

Fo carry on the business ol commerctal, industrial, business, manulacturing,
fechmical,  financial,  maketing. disteibution,  supply  chain, logistics,
transportation, maagerial, personnel, organizational, administralive, information
technology and soitvare constltane and advisers and in connection therewith or
incretation therero w provide advice, training, services and assistance of all kinds
and every description and for or in connection with any of the forgoing.

Tovarry on the busiiess as ads isor. conzultanis, engineers and technical experts
ior any trade or industey and (o rcader sueh advice and services as are usually
rendered by techniciive Giviecis, - otmmercial, ceenomical, industrial and
busimess consultante. and o prepae. plan. explore, conduct tests and market
rescarcl colleet data e otherwise assist in the exeeution of such schemes as may
be thought desirable in conjunction st tie business of the Company.

Fo own, purchase. acquire, butkd. constraet, alter, establish, mstall lay out,
mmprove, maiain, work. manage, operate, carry out, control, or aid in, contribute
or subseribe o the coastraction, crection, maintenance and’or iniprovement or
working ofuny roads. ways, tamways railwavs, acrodromes and landmg fields.
docks, wharves, pices, bridges, jettios, breakwaters, dredging facilitios, MOOorings.
harbour abutments, viaducis, aqueducts, canals, water courses, wells, tanks.,
storage mstaliations, refinerics, pipes, pipelines, conveyors, telegraphs. tefephone,
eas works, steam works, electric
Iighting and power works, power houses, hydroclecric plants, Taboratorics,
factories, mills, foundrics. workshops boiiers, machine shops, warchouses, shops,

cormnunication apparatus aid systems, wireless,
i )

stores, fuel stores, hangers, garages, guard towers, machinery equipment and
other appliances, hotels. clubs, restaorants, lodging houses, baths, places of
workshop, hospitals. dispensuries, places of amusement, pleasure grounds, parks,
eardens, reading roonis. dhwelling houses, offices and other butldings, works and
conveniences which iy be caleatated, directly o indirectly, to advance the
Company’s nterests and o contribute o, subsidise or otherwise assist or take
part i, (he construction, improvement, maintenance, working, management,
carrying out of control thereol, and (o take any fease and enter into any working
agreement i respect thereof,

Fo purchase, build. charter, sitveizht, hire and et out for hire, or for chartering
and altreightment and otherwise o obtain the possession of, and use, operate and
dispose of, and employ v wim o aecount ships, lighters, barges, tugs, launches,
boats and vessels of ail Kinds, autonmobiles, Torries, motor tucks and tractors.
atrplanes, hehicopters, ocomiciives, vwavons, tank cars, and other forms of
transport and rolting steck and otlicrwise to provide for and empioy the same in
the convevance of property and nrerchandise of alt kinds and the (ransportation of

personnel, emplovees, customers aad visitors and w purchase or otherwise (o o \Gz\
. . N YRR N g S
acqurre any ship, hehier, barge, g, launch, boat or vessel of any ,kgmff -/JJ/Q' -
J < - ~ = + (/, ~
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17.

18.

19.

20.

21.

22.

23.

24.
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To buy, sell, manufacture, make ap. prepare, repair. alter. exchange, let on hire,
import, export and deal in aif kinds of articles and things which may be required
for the purposes of any ol the businesses aforesaid or commonly supplied or dealt
in by persons engaged fnany such business o which may scem capable of being
profitably dealt with by the Company.

To reccive goods on consignment, rom any company. firm, association of
persons, body, individuals, government, semi-government or any local authority
and scll the same as agents or as principal.

To carry on any other business, connected with frading which may seem to the
Company capable of being conveniendy carried on in connection with the above.
calculated direetly or indireetly o enhance the value of the Company or render
profitable any of the Company™ property or rights and (o acquire and undertake
the whole or any part of the business, praoperiy. and labilitics of any person or
company carrying on or proposing to carry onany busimess which the Company
is authorized (o carry on.

To buy, scll, disposc of. import. export. modify, manufacture, produce. plant,
cultivate, prepare, process. tieal, repair. alter, manipulate, exchange, hire. let on
hire and deal in all kKinds of materials, substances. commoditics, things, products.
oods, merchandisc. plant. machinery, CUUIPIICRts,  apparatuses, appliances,
tools, implements and other artictes and things connected with and necessary for
carrying on all or any of the Company™s business,

To carry on in or outside Pakistan the busiess of manufacturers, imporiers,
cxporters, retailers, indenters, wansporiers, dealers inall articles and commoditics
akin 1o or connected with any of the busines: ol the Company capable of being
conveniently cairied on or necessary for tie promotion of the objects herein
contained, as permizsible, under faw,

To carry on agency husiness (exeept managime agency) and to acquire and hold
selling agencics and (o act as scliing agents, commission agents, manufacturers'
representatives and distributing avents of and for the distribution of all kinds of
merchandise, goods, commoditica. products. materials, substances, articles and
things whether fintshed, semi-finished, raw, under process, refined, treated or
otherwise pertaining (o trade and commerce and Tor that purpose to remuncrate
them and to open and maintarn and maintain branches, recetving offices,
marketing, sales and distribution contres, depots, display contres. service centres.

To purchase. take on icasce or in exchange, hive. apply for or otherwise acquire
and hold for any interest, any rights, priviicees, lands, building, casements, trade
marks. patents, patent right, copvriehts, licenses, machinery, plants, stock-in-
rade, and any movable and immovable property of any kind necessary or
convenient for the purposes of or i connection with the Company's business or
any branch or department thercol and 1o use. exercise, develop, grant licenses
respeet of or otherwise turn io account any property, rights. and information so
acquired. subject to any permission required under the faw, property of any
description whivh the Company may deem necessary or which may seem (o the
Company | ul_]jd le of being turned 1o account. snbject to any permission as
mqu i ui mm]u) ﬂlg Jd\\
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@mm\- ior any person, firm or company and to undertake and
Mnd also act in the business of the Company through or by
ﬁ#gcnlﬁ' ~sub- u’mn actors and to do afl or any of the things mentioned
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33.

34.

35.

36.

37.

39.

40.

41.

47.

43.

To pay all costs, charges. and cxpenses prebiminary or incidental incurred in
formation or about the promedicn and cestablishment of the Company and to
remuncrate any person. [irm or company for services rendered or to be rendered
in or about the formaiion or premotion of the Company or the conduct of its
business.

To give any servant or emplovee of the Company commission in the profits of the
Company's business or any hranch thereorand for the purpose to enter into any
agreement or scheme of arrangement as the Company may deem fit and to
procurc any scrvaints or employees of the Company to be insured against risk of
accident in the course ol thetr employment by the Company.,

To establish and support or aid in the estabiishment and support of associations,
institutions, funds, and convenicinees caleufated 1o benefit persons who are or
have been directors of or who have been empioyed by or who are serving or have
served the Company or any other company which is a subsidiary or associatc of
the Company or the dependents or connection ol such persons and to grant
pensions, gratuities, allowances. relieves and payments in any other manncr
caleulated to benefit the persons described herem.

To distribute any of the Company's property and assets among the members 11
specic or in any manner whalsoever in case of winding up of the Company.

To guarantee the performance of any
Company or any other company m
debenture-stock, bonds. obhgaticns or

conliact or any other obligation of the
relation to the payment of any loan.
sceurities issued by or in favour of the

Company or any other campany and to guarantee the pavment or return on such
investments.

To carry out joint ventuie agrecments with ofher companics or countries within
the scope of the objectz af the Company,

To cause the Company to be registered or recognized inany foreign country.

To do and perform all other acts and things as are incidental or conducive to the
attainment of the ebjectives ot the Company.

To apply Tor and obtain nccessary consents, permissions and licences from any
government, state, Tocal and ofther anthorities for enabling the Company (o carry
on any of its objects into effcet as and when required by faw.

The objects specified i cach of the parngraph of this Memorandum  of
Association shall be regarded as independent abjects and accordingly shall m no
way be limited or restrict (exeept where otherwise expressed in such paragraphs)
by reference to ar inference from the terms of any other paragraph, but may be
carried out in as full and ampic a manner ana construed i as wide a sense as i
cach of the said paragraphs detined the objects ol a separate and distinct
company.

It is hereby declared and undertaken that the Company shall not engage in

banking business, business of dealing i forcign exchange. illegal brokerage or

business of an investment company. non-hanking finance company, leasing,

business ol managing ageney. |

insurance business di1'v¢gt1&ua[?s,7§ﬁ§imjgtl_\/ as restricted under the law or in any

unlawful business or afcrationdy i(@hgli nothing contained in the object clauses
g A

sy, invesimeit. pavinent sales reeeipt scheme and
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shall be so construed 1o cntitle 10 10 engage i such businesses directly or
indirectly and the Company chatl not launch multilevel marketing (MIL.M),
pyramid and ponzi schemes.

44. Notwithstanding anything stated i any objeet clause, the Company shall obtain
such other approval or license from the competent authority, as may be required
under any Taw for ihe time being in toree, 1o undertake a particular business.

V. Phe hiability of the members is lnsited.

V. Phe authorised capital ol the Company s PRR 10,000,000/- (Pak Rupees Ten Millior
divided mito 1,000,000 (One Million) ordinasy shares of PKR 10/~ (Pak Rupees Ten) cach
with powers to the Company. 1o mercase o reduce. consolidate, sub-divide or otherwise
reorganize the share capital of the Company in accordance with the provisions ol the

Companies Ordinance, TOS and subject 1o iy permission requiied under the law.




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

authorised
representative YWang
¢ Xinging, holder of
N Passport No.

T PE0573302

i Fenatat District. Beyjing, 1

Peoples Repubiic of

- China

Name and surname | CNIC No | Father's/ | Nationality | Occupation i Residential Address | Number of shares taken by | Signatures

INICOP - Husband's cach subscriber

No/Passport | Name in

No. ~full |

|

NORINCO - ¢ Room 301-302. Floor 3. | 89.997 (Eighty Nine Thousand
INTERNATIONAL Ruilding 47. Block 12. Nine Hundred Ninety Seven)
COOPERATION . N0.188 South-Fourth- ordinary shares of PKR 10:-
LIMITED through its © Ring West Road. | (Pak Rupeces Ten) each

TANENERGY
(PRIVATE)

e au RS N L I
Suite =201 27 Floorn

Horizon Vista. Plot

e Theican] S
090%  (Nine Thousand  Mine

Hundred Ninetv Niney ordinary

Number Comimercial-

LIMITED through ifs shares of PR 10 - (Pak Rupees
authorised ‘ |

10, Scheme 035, Block Ten) each !

representative Asad
Alam Niazi, holder of
CNIC No. 61101-
3375696-9

‘ | " , v !
! : : i34, Clifton. Karachi. } ;

- Pakistan

WU XIAOCHUAN

PE 0026777

|
|

Floor 22. Fanglinyuan,

! No. 5. Zifang Road.

. Chaovang District.
| Beijing. Peoples

1 (One) ordinary share of PKR
10/- (Pak Rupees Ten) each




’ »
[ [

j Name and surname { CNIC No Father's’ | Nationality ] Occupation ' Residential Address f Number of shares taken by | Signatures
‘ INICOP " Husband's | f f | each subscriber 4
j No/Passport ' Name in | : [

i

No. full |

[ © Republic of China

|
: 5 i i :
[ LIU ZHEN PE0023582 » Liu Yusong ! Chinese f Project | Norinco  International | 1 (One) ordinary share of PKR
{ Manager ¢ Plaza. No. 6. Zhengda ; 10 - {Pak Rupees Ten) each
' | Road. Shijingshan
J . i District. Beijing. !
? Peapics  Republic oi :
Ching | !
"i(—‘\.\i}_}gNQi\G CTLORTRRY T Wane - Chinese  Vice Norinco Iaternationa o
i ' Niacewu : | President. Plara, Neo Al Zhengds & i '
‘ ‘ NOINCo - Road. shymgshan i
‘ Cmemanon Dis oy
: fCooperation -+ Peoples  Republic of
Limited. China
| \ | |
'51101- - Tassaduq . Pakistani ]1 Businessman | House No. 321, Siree ! 1 ¢Oney ordinars shave of PKR
; 3375696-9 | Fussain I | I No. 68. Sector F-11-1. I‘ 10 - (Pak Rupees Ten each
Niazi ! “ ' Islamabad : |
: : i |
! i , Total number of shares 10 be waken | 100.000 (One Hundred
,‘ ‘ i :’I‘housandr ordinary  shares of
| 1 | | PKR 10- (Pak Rupees Ten) |
; 5 | f each
{ i i I
Dated: The 25th the day of January. 2016

Witness to the above signatures:

FT (Addl'eSS: STH FLOOR AWT PLA/*\ 1.1 CHUNNDRIGA Ry g \k l"l 74“00)
Certified to be "Triie Co Py

1

A
PrpmyRegisirar ofLompgntes
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F10000010706352 and having its vegistered address at Room 301-302, Floor 3.
Building 47, Block 12, No 188 Sonih-Fousth-Ring West 2oad, Fengtat District,

Beijing, Beijing, PRC.

CANT means AN ENERGY (PRIVATE) LIMITED, o company incorporated
ander the laws of Pakistan. with CUEN Nomber 0092884 and having its registered
I3

office at Suite # 201, U ear Hortean Vista, Plot Number Commercial-10.

Scheme 035, Block 04, Clifton, Karachis Pakisian,
“Articles™ mcans the Articles of Associatron of the Company.
“Board" means the Board of Dircctors of the Company.

“Business Plan™ means the anmual plan ol the Company prepared in accordance
with Clause 104 of the JV Agreement deseribine the business which the Company

will undertake during the refevant fimoncial veer,
“Chairman” mecans the Chairman o! the Compeany tor the dme being.
“Company" means Norinco futernational Thatta Power (Private) Tamnited.

“peed of Adherence” means the decd of adherence in substantiolly the same form

as sct out in the IV Agreemcent:

"Development Costs' means the development costs and expenses incurred or to he
incurred for the Project. including ail amounts in refation o ihe Projeet, without

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

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

time to time in respect of the Develepment Costs:
“Pircetors” mean the Directors ol the Cempany.

"Eneumbranee” includes any encumbrance o security interest of any Kkind
whatsoever (including without iimitation o mortgage, charge, pledge, lien,
restriction. right to acquire. right of pre-emption. option. conversion right. third
party right or interest, right of sct-ollor counterclaim, cquitics, trust arrangement or
any other type of preferential agreement (such as a retention of title arrangement)

having similar effect) or any other vights evercisable by or cliims by third partics.

“Exiraordinary General Meeting” shall lave fhe same meaning as provided under

. sed BATTGle | +] below:
7L

“Rinancial Close” means the daie or which ol inaterial Project Documents and the
I : N

Finanging, Documenis have been exvecuted and all of ihe conditions precedent

thereinghigve been fultitled (o waived s the e mavbel (e such extent (o give an
Yl ;
,v.-f“‘}"




mmediate right 1o deew dovn funds e these Financing Documents (subjecet
only to giving the notice oF diine deag. required by those Financing Documents).
For the avoidance of doutst Pinancial Close shall be deemed (o have been achieved

when adrawdown request s issued 1o e Fianeing Partics under the FFinancing

Documents.

"Financing Documents™ mcans (1 Iancing and security agreements 1o be
entered into between the Company and the Financing Parties for the purpose of

financiug the Project

“Financing Parties” means other tinancial institutions that will provide hmited

recourse project financing o e Company pursuant fo the Financing Documents;

“JV Agreement” means the Joint Ventore Agreement dated [¢f, 2015 entered into

by and between NORINCO and AN,

“Member” shall have the meaning assigned thereto in Section 201 (21) of the

Ordinance.

"Memorandum™ means the Menmorandum of Association of the Company.
"Month" means a calendar month.

“Office” means the registered ofiice of the € ‘cipany

"Ordinance” means e Cotpanies Ordinance, 1984 or any statutory modification
thereoi for the tme heing in foree.

"Organizational Docunmenis™ mean Mcmorindum and the Ariicles,

"Project™ means e developiacal, construction, financing,  ownership and
aperation of the 100 MAV Thatta Wind Power Project ona build and operate basis
and the sale of the clecticiy gencinedd, ierefrom, all pursuant 1o the Project
Docunents;

"Project Documents" nicons (e following contractual arrangements that the

Company will enter into foe the Project:

(a) the Implementanon Agreenent;
(b the Energy Purchase Sareenem:
(c) the Financing Dociments;

i e 1PC Contracy. ond

{c) the Sale Deed:




[

]

Each as defined in the JV Agreement and any other Project Document under the 1V

Agreement.

"Proxy” shall have the meaning assizned thereto i the Ordinance and shall mclude

attorney duly appointed under a power of attorney.

"Register” shall have the meaning assigned thereto by Section 2¢1) (30B) of the

Ordimance.

"Seal” means the common seal of the Company.

"Secretary” means the Scerctary ol the Company and the expression "Seerctary”
shall include a temporary or assistant Secretary and any person appointed by the
Dircctors to perform any ol the duties of the freceetary.

"Special Resolution™ shall have the meanine assigned thereto by Section 201 (365
ol the Ordinance.

"Writing” shall include printing. Hiihography and any other mode or modes of
representing or reproducing words i visthle form,

"Year" mecans a calendar year.

Words fmporting a singular number only shall include a plural number and viee
Versa.

Words importing the masculine gender only shafl include the feminine gender.
Words importing persons shall include Bodies corporate.

Reference in these Articles fo ay 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 [or the time heing iy foree,

The regulations contained in Table A" in the First Schedule to the Ordinance shall
not apply to the Company cxeepi in so lar as the same may be expressly
incorporated or deemed to he incorporated m these Articles orare made cxpressly

applicable by the said Ordinance or any statuiory modification thereot.

PRIVATE COMPANY

The Company is & private company *ithin the meaning of Section 2 (1) (28} of the

Ordinance and accordingly:




(i) Phe vieht G mmisden shores Ui Company iy restricted in the manner and

o the exten hercinaflon appearng.

() The number of MNembers ol e Company (exclusive of nersons i the
cmplovinent of thie Contpany i shail be inited 1© a minimum of 2 {two),
provided that 1or the puarpose ol dis provision, when 2 (two) or more

persons hold 1 tond) or e shares in the Company jomtly they shalt be

treated as a sigie Member

{cj No vitation shall be issucd o the public to subscribe lor the shares,

debentures o debenture stock of the Company.

BUSINESS OF YHE COMPANY

4. (a) The busiess of the Company shall include all or any of the objects
enumerated m the Memorandun and can be commenced immediately after
the meorporation ot the Compeny as imay be decided by the Directors from
fime to time, boiwithstanding that only a part of the capital has been

subscribed.,

{0) ‘the business of e Company shall be carried on at such place or places in
the whole of Pakistn or elacwhere ax the Dircetors may deem proper or
advisable from e 1o time

SHARICCAPET AL,
5. The authorised capital o the company s PEKR10.000.000/- (Pak Rupees T'en

Miltion) divided inte 1 900,000 (One MVithon) ordinary shares of PKR 10/- (Pak
Rupees Ten) each. Sach capital shali be bsued as perpitted by faw, with the power
o tnerease, consolidaic, sundivide redined or olherwvise reorganize the share capital
ol the Comprany subject fo b oros s s of “eetions 90 1o 106 of the Ordinance.

v

Compary il boe coaployed directly or indirectly in the

Eihe Ordinance, give any financial

S connection with the purchase of shares in the
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3. procure that any o s AT e vot el transfer or otherwise dispose its
benelits and srerests o such shaves iF such saie, transfer. or disposal

waould contravenciiny Project Document or Financing Documents;

C. not create any imcumbrmce over any of its shares or any legal o
[T M Y o ety g . : N . ) RSP A .
veneticial interest theremn 1F that would contiavene any Project Document

or Fanemye Docuaments: andd

D. not enter mto any agreement with respect o the voting rights attached to

all orany of s shures,

12, Subject (o Article 11, o Member may af any time and subject to the Financing
Documents, transier its shaves (o any of s Affiliates (0 "Permitted Transferee”).
I order o verily that u transter of Shares 15 10 a Permitied Transferee, the Members
shall, upon request. provide the Conpany with such information and evidence as the
Company reasonably requires and the Directors may refuse Lo register a relevant
ransler unul the information s provided i a form reasonably satisfactory to them.
A share may also be transiarred by any Member o Directors representing suct
Member's interests in she Company s may be required o make them Menhers of
the Company and as sach dligibic for appointment as Directors, or by such nominee

Directors to the Member or any other noniinee of such Member. Further. a Member

niay:

(o pledge, tortesec (whether by way of fixed of floating  charge) or
otherwise cricunmaer s Teonl o benelicial interest i its shares to the
Financing Paviies tor the pusposs Pinaneing Documents: and

(b} scll, ranstor o athonwise spose oF any of such shures (or anv legal or

I 2 . S
benelicial bierent thereinge pary of the catorcement of the pledge.
morigage owhether by w0 fixed of Hoating charge) or other
cucumbranee praned 6o Pineciug Parties o the purposes Financiny
Documeirits,

fe Five Divecters shall not reiuse o immeicr any shares as permitted m accordance with

these Articles unfess the trmsier dead e Tor eny reason, delective or invalid,
provided that the Company sha!
D,

msteument of tansfer was lode

om0 thicty) davs from the date on which the

with e nodty the defect or invalidity 1o the

‘1-gz|k‘a§_l'l:l'cc who shall aiter the removal of suel defeet or invahdity, he entitled (o

¢

the transier deed with e Corapany. The Divectors may suspend the

Cregisgraidon of shares duriny sael period o periods s may be permitted by law,

Lhe Divectors imay deciine G cosnrae any instrument of tansler unless the




N

instrument of transfer is accompanicd by the certilicaie of the shares to which it
relates. and such other evidence as (e Directors inay reasonably require to show the

right of the transleror to make the transfor,

If at any time any Member (the "Seller™) recoives from a third party a bona lide
offer in writing to purchase any or all o the shares held hy the Seller for a
consideration payable in cash and s prepared to aceept tlie offer, the Seller shall
first deliver to the other Member (the "Continuing Member™) a true copy thercof
and shall concurrently offer (o sell ity shares te the Continuing Member at the same
price and on the same terms as e contained i the bona fide offer and the
Continuing Member shall then Tave ninets (90) davs within which to accept the
offer made to it I within the penod of ninety (90) davs mentioned above. the
Continuing Member aceepts the oficr made toit the Members will complete the
sale of the shares within a fuather period of ninery (00) days. 1 within the period of
nincty (90) days mentioned above, the Continuing Member does not aceept the offer
made (o it and provided the restrictions i Article T1are complied with, the Sciler
shall be free (o aceept the ¢fter made 1ot by the third party and o complete the sale

of its shares within a fuether period of pinety (90) davs bat subject (o the condition

precedent that where the shares to be seld by the Seller. the third party shall fivst
have exceuted and delivered a Deod of Adiherence under which the third party
transferee shall agree o be bound hy and shail be entitled to the benefit of the JV
Agreement as if such party was the Helier afid (b in cose the shares sold coustitute
only part of the shares owned by the scller the Members herete enter into an
amendment to the JV Agreement (i required) toinclude such third party. 1l the
Selier fails to complete the sale o tae third paity within the ninety (90) day period,
its shares shall again become subject to the provisions of s Article 14, If an offer
described in this Avticie 14 is for consideiation other than cash, then the Auditors of’
the Company shall review (he otfer and determine. according to generally accepted
accounting principles. the cash cquivaient ef the consideration and such cash value
shall be used in accordance with Articie T+ For the transfer il the pre emption right s
exercised.  The decision of the Auditors as o the cash equivalent value for the
consideration shall be final and binding. and cach Member shall provide the

Auditors with such information and assistance s the Auditors may request.

The Directors may in their absotute and urcontiotled diseretion refuse (o sanction

register the transfer of any share o any person not already a member and may. for

good and sufficient cause, refuse fo sanction or register the (raaidegofany share to
e b /((,\\
O

3

any non- membei of the Compairy,




16

1’7

IR,

19,

20.

Bxeept as permined meder Avicke E7 0 slures shall be vansterred by any Member
(o any person by way ol it e othe. o oee unless sueh shares are first offered 1o the
other Members in terie of Atk 14 above, any case no shares shall be

transferred (o an solveni o o pernen 0 vosound mind

No share shall be transtornsd unlers properinstrument of transfer has been
defivered to the Compuny. the tunsteror shall be deemed 1o remain the holders of
such shares until the nane oi the truasieree is entered in the Register in respect
thercol. Lach signiture 1o such transior shall be duly attested by the signature of two

credible wimesses who shall add their address and oceupition,

Fvery mstrument of transter shall be 'eit ot the Office for registration accompanicd
by the certificate o shares 10 be transferred. and such other evidence as the
Company may require 1o prove the ate of the holder, Registered instruments ol
transter shail be retained by the Conpany but any instrument of transter which he
Directers may decline o register, shall on demand, be returned v the person

depositng the same,

The Directors may. on grving 7 (seven) days provious notice, close the transfer book
and Registers of Members and debenture holders Tor any time as the Directors think

1.

A persen entitled 1o a0 share by transmission shall, subject o the right of the
Directors to retain such dividends or money as s provided in these Articles, be
entitied 1o receive and ney pive o dischavze for any dividends or other meneys
payable 1 respect of the shavefs). Ve provisions of the Ordinance in this respecet
shalt apply.

Save as herein othervse provided ihe Company shall be entitled to treat (he person
whose e appedrs on e Registes ws the holder of any share as the absolute
awner thereol, and aecordingly shall nor {exeept as ordered by a court of competent
jurisdiction or as by taw sequirad) v bound o recognize any trust or cequitable,
contingent or other clatn wo iterest o such shares on the part ol any other persc:

whether o not s shall Bive copross o implicd notice thereof,

FRANSVHSSTON 1 SHHARES

ol the death of o Member e srvivor 7 survivors where (he deceased was a

/

e
Y R . . s
vyt helder, and thie Jecal personal ropresentatives or the nonminees, 1 any,
g E )
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appointed under Scetion 8O of the Ordinanee ax the case may be, of the deccased
where it was a sole holder. shall be the ondy persens whom the Company will be
bound (o recognise as having any tiie (o its interest i the shares: but nothing herein
contained shall release the estate o0 a deccased joint holder from any Hability in
respect of any share which had been jointhy licld by it with other persons. Belore
recognising any legal personal representative the Dircctors may require it to obtain a
Grant of Probate or Letters of Administiation or a Suceession Certificate as the case
may be, from a competent court i Pakistan. Provided nevertheless in any casc it
shall be lawul for the Dircetors (o dispense with the production of Probate or 1.cticr
of Administration or Succession Certificate ar such otlier legal representation upon
such terms as to indemnity o othierwise as the Divectors in their absolute discretion

may dcem fit.

Any person becoming entitled 1o a share i consequence of the death or msolvencey
of a Member may upon such evidenee heiog prodiced as may [rom time to time
properly be required by the Pirectors and subjeet as hereinafier provided, clect
cither to be registered itsell as the holder of the share or instead ol being registered
itself, to make such transter of the shares as the deceased or insolvent person cowld
have made. but the Dircctors shall, in either case, have the same right to decline or
suspend registration as they wouid have had in the case of a transfer of the share by

that Member before his death oF msolvency as the case niay be.

Il the person so becoming entitted shall clectto he registered itselfl it shall deliver or
send to the Company a notice in writing signed by himt stating that it so elects. Ht
shall cleet to have another person registered 16 shall testily his clection by executing
to that person a transfer of the share. Al the Jinitations, restrictions and provisions
of these Articles relating o the vight o ranater and the registration of transfers of
shares shall be applicable to any such noiice or transler as aforesaid as if the death
or insolvency of the Member had not oceurred and the notice or transter were a

transfer signed by the Member.

A person becoming entitled to a share by reason of the death or insolvencey of ihe
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 niember i respeet the share be entitled in respect of it
to exercise any right conferred by membership m relation o meetings of the

Company.




AVTERATION OF CAPYIAL

20. The Directors may. with the approvad of the Members of the Company in the
general meeting, increase the share capital by sach sum. (o be divided into shares of

such amount, as the resolucon shall preseribe

27. Subject to the provisions of Sections &4 and 86 of the Ordinance and to any speciil
rights or privileges for the time being attached to any issued shares the new shares
shall be tssued upon such wrms and conditions, and with such rights and privileges
annexed thereto as the resolution creating the same shall diveet, and if no direction
be given as the Directors shalt deternn e,

28, Subject to any direction o the contrary that may be given by the resolution
simetioning the increase of share capital, all new shares shall, before issue, be
offered 1o the Members o the Company in proportion, as nearly as the
circumstances admit. o the amount of the existing shares held by each Member
(irrespective of class). Tue offer shall e made by notice speetfying the number of
shares offered, and Hniting o tme within which the offer, il not accepted, will be
deemed o be declined, and :chr the cxpiration of that time. or on the receipt of an
timation from the person w whon: the ofter is made, that he declines to accept the
shares offered, the Directors may subject 1o the provisions of sub-section (7) of
Seetton 86 of the Ordinmeee, dispese o the same in such manner as they think most
benchicin! 1o the Company. The Divectors may iikewise so dispose of any new
shares which (by reazoa of the ato which the wew shares bear (o shares held by
persons entitled (o an ofler of new shoees) cannol, in the opinion of the Directors, be

conventently offered under this i

POWERS TO BE EXERCISE N A GENERAL MEETING

29, (21) The Sharcholders shall ar ali tines regukate the authorized business of the
Company by exorcising conrel, supervision and direction in the manner
pany o) ;

deemed appropriate by thein and by delegating such powers, from time (0

e, o the Board as dhe sharcholbders shall deem appropriate.

25 Ehe Tunctonal powers and respousibilities of (he Company (0 be exercised

Ti general meeting <hall weide, but not be lmited (o the matters as
/ /

NV
aprdvided under die Artcie 2%h) Wienever the Company, threugh a
L /‘,

4



general meeling. exercises its powers the condict of the sharcholders and
their responsibilitics shall be in tine with the resolution passed by the
sharcholders  pursuant (o these  Articies. the JV - Agreement and

Organizational Doecuments -

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

Documents.

(i) To make anv decision on establishing or modifying  the
fundamental accounting policies of the Company. including any
approval of a budget and any approval of the annual financial

statements of the Company

(111) To appoint andror remove  gencral managers, consultants,
advisors, technicians, assictants, independent auditors and other

cmplovees.

(1v) To make decisions on approval and exeeution or modification
for contracts and agrecments of (he Company in excess of USD

1.000.060 {United States Dellars One Million).

(V) To wrange and approve Loy all documoents relating to project
finance or the financial transactions of the Company to be duly

signed by a persan or persons designated by the shareholders.

(vi) To make decisions for the Company to incur mdebtedness for
borrowed money other than as vequired by or in connection with
the Financing Documents. and for any -prepayment by the
Company of indebtedness 1o the Financing Parties incurred

pursuant to the Financiog Docuiments.

(vi1) To supervise all [unctions 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

eiving loans and advances.

(viii) To make decisions for and on hehall and in the name of the
Company. with respect o grant of authority to operate bank
accounts and issuc or endorse hills of exchange, promissory
notes. cle.. and buy or sell bonds. to aceept, sign zuw-_iﬁ bills
of exchange. cheques, drafis and seeuntics at 3;&16 dcbcnlin‘cs

. . . . e . v
for and on behatt and in the name ol the Coighany. »
i d

i

4

!
i
3

i




B (1x) Pornmbe decing: oo e mciense or decrease of the authorised
ceptiad and seek ton approvad of the Government of the lslamic

) Repubiie of Paiosion wnd Governmeni ol the Peopie’s Republic
of Chinac b aceded. wd dssue any new shares.

- (x) Toomake oo decision onany merger. consolidation of similar
amalgamation  of the Company. and/or  transfer all or a
substatial pact o e Company's assets, and/or dissolve or
fermtiaiy i Company and take any
hquidavoninsolveney bankruptey action.

(x1) Lo approve distibution of dividends (o the  shareholders.
provided that () o decision m respeet of the amount of dividend
' to hedistrtbuted shall e made exceeding the rate of dividend as
recommended by the Board and (i1) all sharcholders receive the
dividend intheir respective share ratio's.
(x11) Tomake any decision tor the Companv to institute liigation or
arbitration procecdings with respeet e any third party mvolving
@ i ol o o0 relation ooa value i excess of, USD
‘ L000000 - ¢ United Stes Doliars Qne Million).
{(x111) o eaercise powerns and lfill the duties preseribad by the
Ordinance. appheable taws and the Organizationa! Documents as
provading fron Uai to e,
(x1v) Procecdings ol the veneral mecting shall be conducted in Lnglish
and the wistes o) the miceting <hall be formed and finalized
‘ cach tine with the sienatwre of representative ol shareholders or

tis proxeaodd sanoined in Enelish.

DECISION AND RESOLUTION OF SHAEHOLRERS IN GENERAL MEETNIGS

20, Al matiers o be dhscessed a0 ecroval mectny shall be presented n the form of
resolutions. Bxeept a0 peovaicd oo o other resolutions presented al the

mecting shall be decmied o lave +oen passed i the shaceholders present et the
meeting, whether i person or by pros v venresenting o somple majortty of the total
value of the issued and paid ap oidinary shares of the Company excepl or the

Spicial

Resolutions wiich required o bigher vote 1o pass the resolutions.
PN
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Eintatton, approval o all devclopment, construction and permanent
financing arvangements for dic Company's projects.

Increase. oiher than by way of bonus isste, or reduction, or other alteration
whatsoever i the issued share capital of the Company or any of 1ts
subsidiaricy. or woy variation of the right avtached to any of the shares for
the time bemg in the capital of the Conpany or any of its subsidiarics, or
the granting ol any new ontions o subseribe Tor shares or issue of any
securities convertible into shares of the Company or any ol its subsidiaries,

or entering mio any aereement for the same.

Any issuance of aiy voting sccurities of the Company or the securities of
the Company which are exercisable or convertible into shares or other

voling securitics of the Compainy or the sale of shares of its subsidiaries.

Any dssuanee of any securities of the Campany having a prelerence right
to dividends or distributions whether during the life of the Company or

ander dissolution liguidation or winding up.

Any reorganization, consolilation, merger, or other restructuring/business
combination af the Canpany or any subsidiary with or into any other
company/bodv corporite co poration which is not the Company or a

whoely-owned subsidiary on the Company.

Sale, Tease or cvehange o ! or substuntially all of the assets of the

Compaiy.

Any amendments or resiates sont of the Organizational Documents or other

Loverning doctimuenits oi the comipiny .

Any recapitalization of the © ompany.

Dissolution, iiquidaiion or winding up of the Company.
Any change i the status ot the Company.

Any public oifering o secunives of the Company.,

Any transaction by e Company with any Party 1o the JV Agreement, or

any Afithaie of ary ol then
Encuuibrance o change o any part oi the Company's assets.

Acquisttion ocdesposal by the Company of any asset or giving or receiving

aliny service ctherwise than womgrice! value,
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(v) Admission of anv new sharcholder o the Company with or without 1t's

representation in the Board of Dircciors,

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

their remuncration.

(x) Payment or making ol any anterime or final dividend or any other
distribution to the sharcholders as recommended by the Board of Directors

provided itis in accordance with the JV Agreement and these Articles.

(y) Fixcept as otherwise required under applicable Taw. resolutions. actions
and decisions and resoiution of the sharcholders shall be adopted, taken or
made at a general mecting by the affirmadive vote of the sharcholders (or
their representatives) representing a simple majority of all outstanding
issucd and paid up shares (ot st those shares that are presenl or

represented by proxy)
DELEGATION TO BOARD

The Company. through o general mecting. to the extent permitied by applicable Jaw

may delegate its functions and powers from fine 1o time to the Board of Directors.
GIONERAL MEFTING

The Company shall hold in addition to any other meeting a general meeting as its
annual general meeting  within ciziteen (IN) months from the date ol its
incorporation and thercafter once at least in every calendar year within a period of
four (4) months following the close of the financial vear and not more than fifteen

(15) months after the holding ofits last preceding amnnal general meeting.

All general meetings of the Company other than the annual ecneral meeting referred
o in Section 158 and the statutory mecting mentioned in Section 159 ol the

Ordinance shall be called extraordinary peneral mectings.

The Directors may at any time call s Extraordinary General Meeting of ihe

Company to consider any matter which requires the approval of lll-egggw;lny in a
. . P - . e ™ )
general meeting and shall on the requisition ol the Members rcprcsqnnigm{ ]css

Ml




tanone tenth (07 of die v orne power - the date of the deposit of the requisi-

voriorthwith procecd o caltan s aordinaey General Mecting.

NOTIOE OF MERTINGS

21 itwenty one) davs notice at the least (exelisivee of the day on which the notice is
served or deented to be served but tociusi s of the day for which notice is given)
specttying tie place ithe day and the hour of meeting, and in case ol special business
the general nature o that business, shail be given in manner provided by the
Ordmance for the generai nieeting to such persons as are under the Ordinance or the
regulations of the Compauy catitled 1o reccive such notices from the Company bui
the accidental omission o give notice o or the nonereceipt af notice by any member

shall not invalidatc the proceedings al iy gencral meeting.

PROCEEDINGS AV CENERAL MEETINGS

ATl business shall be deenied speoal it is transacied at any Lxtraordinary Generai
Mecting and all that s tansacted at aa arnual general meeting, with the exception
oi declaring a dividend. ihe considecntion on (he wccounts, balance sheet and the
report of the Directors and avditors, the clection of Direciors, auditors and legad

advisors

No business shall be trassacted acan s gerced mecting unless a quorum of Members
sopresent at that tme whoen the me iy proceeds 1o business. 2 (two) Members
present personally or by Proxy reprencating at least 25% (hwenty five pereent) of the
votmg powers of the Company cither onher own account or as Proxies shall be o
quortm of general mecting:.

Howithin hall an hour trom et apporied for the mecting a quorum is not

present the meeting i called voon the cegaisition of Members shall be dissolved: in

any other case 1t shatl st adiaened o o wune day in the next week at the sanie

o tme and place and i an the cdjournes imeetug o guorum s nol present within half

rour from the thue appointed for the mecting the Members present, being not iess

) shall be quocuin and mae ansact the business tor which the meeling



40.

41.

42.

44.

t

The Chairman. it any, of the Board of Diveciors shait preside as the Chairman ai
cvery general meeting of the Company but b at any meeting he is not present or is
unwilling to act as the Chatrman of the meeting the Members present may elect the
Chief Exccutive or any Director to he the Chairman, or i no Director is present, or
if all the Directors present dechine (o take the chair, the Members present shall

¢

choose from amongst them any prersen to be the € harrman.

The Chairman may. with the consent of anv meetine al which a quorum IS present
(and shall if so dirccted by the mecting), adjourn the mecting from time to time and
from place to place, but no busines shali be tiansacted at any adjourned mecting
other than the business left nnfinished at the mecting from which the adjournment
ok place. When a meeting s adjourned for 21 (hwenty-one) days or more, 7
(seven) clear days' notice at the least of the adjourned mecting shall be given
specifying the place and the tie of the meciing as it the case of an original
mecting, but it shall not be necessary to specify insuch notice the nature of ihe
business (o be transacted at an adjorrned mecting. Save as aforesaid it shall not be

necessary o give any notice ot an adjournment of the business.

Subject to Article 3¢, at o general mecting a vesolution put to the voie of the mecting

shall be decided ona poll.

A poll demanded on ihe clection of a Chamrnn or on a question of adjournmeni
shall be taken forthwith and poll demanded on any other question shalt be taken at
such time not more than 14 (fourteen) davs on which it is demanded or as the
Chairman ol the meeting may divect. The demand of a poll shall not prevent the
continuance of the meeting for ihe transaction of any business other than the

question on which a poll has been demanded.

In case ol an cquality of votes on » poll the Chairman of the meeting shall be
entitled to a second or casting vote.

[fa poll is duly demanded. it shall be waken in such manner as the Chairman directs.
and the result of the polt shail be deemed o be the resolution of the mecting at

which the poll was demandd.

VOTES OF MEMBERS
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Subject 1o any rights o cestricton, o e ome being attached o any class or
classes of shares, onapolt cvery Maoiber present in person or by proxy shall have i
(0one) vote mrespect of cavh share,

On a poil a Member entitled w0 move Qrani | tone) vote need not, i it votes, use all

his vores or cast all (he votes it uses i the simne way,

In the case of joint liolders. the vote of the seator preseni, whether in person or by
Proxy. shall be aceepted to e exclusizn of the voles o' the other jomi holders; and
for this purpose seniority sidl be dotermined by the order in which their names

stand in the Register.

A Menmber of unsound mind, o respeet of whony an order has been made by any
court having jurisdiction in funacy may vote, by his committee or other legal

guardian and any such corimiitice or puardian may, on a poll, vote by Proxy.

No objection shail he raised o dic quatilicaiion oi any voier except at the reeting or
adjourned mecting at which the vote objected o is given or tendered, and CVETY Veie
not disaliowed ai such meciing shiadl be vatid for all purposes. Any such objection
made i duce tme shadl be referred o0 the Chatrman ol (he meeting, whose decision

shail be final and conclusive,

dhe mstrument appointing o Proxy shadl e i owriting under the hand of the
appointee or ol s wioreey duly aushorised B wiiting, or, i the appoiatee 1s a
corporation, either under soal o widder e haad of an ofticer or attorney  duly

authorised. A Proxy need not be o Member of the Company.

The mstriment appointing «Procy o owver of aiorney or other authority (if any),
under which 1 is sizned ora nosinisily conified copy of that power or authority,
shall be deposited at e OFiee not s than 48 {forty-cight) hours before the time
for holding the meeting e which the person vamed in the instrument Proposes (o

vote, and i defauli the iauunent of prosy sholl not be freated as valid.

Anmstrament appointing a proxy may be in the followiag form, or in any other

torm which the Divectors shall appros o

TEWe ] of el the distrier of o f Do e mesnber of Norineo International Thatta
1
e Power (Privaie) fonired. horeny apposiit f+f of [} as my/our proxy (o vote for mesus

Sand on nyy/our hehatt at e jordinar e oy exirwordinary, as the case may be) general

Tnieeting o the Company o be held on e pepoday of el 20f+] and at any

adjournment thereot,

Stgned this o] day ol fe], 2017
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The instrutient appointing a Proxy shail be dgecimed o conler authonty to demand or

join 10 demanding a polt.

A vote given in accordance with the teems of an instrument of proxy shall be valid
notwithstanding the previous deaily or insanity of the principal or revocation of the
proxy or of the authority under which the proxy wis executed, or the transfer of the
shares in respect of which the proxy is given. provided that no imtimation i writing
of such death, insanity. revocation or (ransfer as aforesaid shall have been received
by the Ceompany at the Office before the commencement of the meceting or

adjourncd nieeting at which the proxy s used.

Any corporation which is a Mcember of the Company may by resolution ol its
directors or other overning body anthorise such person as it thinks fit to act as s
representative al any mecting ef the Company o obany class of Members, and the
person so authorised shall be eatitied 1o overcise the same powers on behall of ihe
corporation which he vepresents oo that corpoiation could exercise if it were an

individual Member, present i peisen

DiRLCToRs

The aumber of Dircetors of the Company shait be 4 (Four). Norinee shall have the
right to nominate 3 (three) irectors and AN zhadl have the right to nominate 1 (onc)
Director. A Director nominated by Norineo witl act as the Chairman ol the

Company and Norinco shall have the right te seplace the Chatrman.

The following first Dircctors will e the snbseribers to the Memorandum and the

Articles of the Company vizi-

1. Mr. Wang Xinging:

2, Mr. Liu Zhen :

3. Mr. Wu Xiaochuan: and
4. Mr. Asad Alam Niazi.

Save as provided in Section IR7 of the Ordinance, no person shatl be appointed as a

JRER e

Director unless heZshe is a Mamber of the Company.

The remuncration of the Directors shati frorm fime 10 tine for servig grendered to

the Company and for attending the mectings inay be deterinined by th

X

&,

the general meeting. A Direcior who is aa cxcentive of the Company « (fﬂé:!t;f s
> Y/,
RN B

o \\

‘ompyiny



atfihates shall vor b cnidod o a comuneration tor aitending mectings of the

!

Board. "the Direcicrs uiny abso be pad all travelting, hotel and other expenses,

. properly incurred by them i autending aud seturning from mectings of the Directors
or any commitiee ol the Direciors o seneral mectings ol the Company or in
connection with the business of the Company. Where o Director or a firm of which
such Director is a partner or a privane company ol which such Director is a director
holds an office of profiv under the Company other than the office of Chiel Executive
or an office as legal or iechnical adviser o banker, the wrms of remuneration for
such office shall be sanctioned by an ordinary resolution passed by the Members of

the Company.

60, I any Director being wiiling shall boe calied upon lo perform extra services as
Director or otherwise for sy of the parposes ol the Company, the Company shall
remuncrate such Divector either by o tived sum or by o percentage of profit or by
boihr as determined by the Directors and such remancration siall be in addition (o

profit o his shares in the Company.
ALTERNATE DIRECTORS

Gl Subject o the approval of the Direciors, cach Director shall have the power from
(e o e o nominate anothes Divector (o acl as an alternate Director upon such
terms and with such power m fys place during his absence from Pakistan of not less
than 3 (three) months, baoch such Divecter will ave full diseretion to remove such
alternate Director. The alwernate Divectors shatl be subject in all respects (o the terms
and conditions existing widh releren e to e other Directors of the Company and
such alternate: Dircetor awirile actine i the place ol any absent Director shall
exercise and discharee all vielus and Tuties of the Director he represents but shatl
ook solely 1o such Dirceror for is camuneration and shail nol he entitled (o claim
any remuneration fron: e Comypa. sy Director of the Company, who is so
;11)‘]‘)‘#&1]&& as an alernate Divector, shudi be entitled oo vole at o ieeting of the
. €,

Loy

o THreos on behalt ol the Direcrer v appointed him as distinet from the vote Lo

which:hd ix cntitled in dne o cAraely we s Diector o the purpose of making

of Dirccrors. I the Dicecior appoibing the alternate Dircetor ceases to be a

w Divector The ohicrnate Divector shall ipso fucto vacate office it and when the



62,

04.

Director appointing lim returns to Pakistan alternate Divector shall also ceasc to act

as a Director.

POWERS & DUTTES OF DIRECTORS

The business of the Company shall he managed by the Directors who may pay all
expenses incurred m promoting and reaistering the Company and may exercisc ail
such powers of the Company as are conferred by the Ordinance or any statutory
modification thereol for the fime being i force or by ihese regulations required to
be exercised by the Company in gencral meeting subjecl nevertheless to the
provisions of the Ordinance or to any ol thess reaulations being not inconsistent
with the aforesaid provisions as may he made ny the Company in gencral mecting
but no regulation made by the Company in eeneral meeting shail invalidate any
prior act ol the Directors which would e been valid if that regalation had not

been made.

The Directors may [rom time to tive and at any fine by power of attorney appoint
any company, {irm or persen of dady ol persons, whether nomipated directly or
indirectly by the Dircctors, to be the atferney or altormeys of the Company for such
purposes and with such powers, authoritics and discretions (not exceeding those
vested in or excreisable by the Dircctois under these Articles) and for such period
and subject to such conditions as they may (hink fit. and any such powers of
attorney may contain such provisions for the profection and convenienee ol persoits
dealing with any such atiorney as the Dircctors may think fit and may also authorisce
any such attorney o delegate all or any of the powvrs. authoritics and discretions

vested m hin,

The Company may exercise the powers conferred by Scetion 213 of the Ordinance
with regard to having an oflicial Seal tor use abroad. and such powers shall be

vesied in the Divectors.

A Director of the Company or a firm of which such Divector is a partner or a private
company of which such Director is  director may v ith the consent of the Company
in general meeting hold any office of profit under the Company provided that no
such consent is required where the office beld s that of chief exceutive or a legal or

N
5 N

technical adviser or banker. s




- 60, Subjectto the provisions ol section 196 o the Ordimance, the Directors shall not be
disqualified from contracting wirh the Company cither as vendor, purchaser or
otherwise, nor shail any such coimract or arrangement entered into by or on behalf of
the Company with any company. or partnership of or in which any Director of the
Company shall be a member or othenvise interested be avoided nor shall any such
Director so contracting or being such meniber or 5o interested be liable to account 1o
the Company for auy profit realized by any such contract or arrangement by reason
of such Director holding that office or ol the fiduciary relation thereby established.
but the nature of his mterest must be disclosed by him at the time specified in sub-
section (2) of Scetion 24 of the Ordinamce. A general notice that any Director of
the Company is a dirccior or a ntenmiber of any other named company or is s member
ol any named firm and is (o be regarded as interested in any subsequent transaction

‘ with such company or lirm shali s regards any such transaction be sufticient
disclosure under the Articles watil the end of the linancial year in which it was given
and afler such general notice it shalt not he necessary to give any special notice

relating to any particular tansaction with such (irm or company.

67. Inaccordance witlt the provisions of Section 219 of the Ordinance, a Register shall
be kept by the Directors i which sball be entered particulars of all contracts or
artangements and which shall be open 1o inspection by any Member at the Gliiee
durig busimess hours.

O8. A Director of the Company nay be o beconie a divector of any other company
prowoted by the Compary o i wihaeh the Company may be interested as a vendor.
vendee, Member or othorw e and o seeh Divector shall be accountable for any

benefits recerved as director or mcmbcr of sach other company.

. 69, AN cheques. pronussery notes, dratts, bills of exchange and other negotiable
mstruments, and all receipts Tor moncys peid Lo the Company, shall be signed.
drawn, accepted. endorsed. or otherwise exceuted. as the case may be, in such

manner as the Directors shall from tine to tine by resotution determine.

70. The Directors shall duly comply wile the provisions of the Ordinance or any
statatory modification thereoi for the nime beme m force, and in particular with the

e T provisions i regard o the registration ol the particulars ol mortgages and charges
affecting the property of the Company er creaied by i, and o keeping a register of
Ahe Directors and (o sendimg (o ithe Registrar an annual list of Members, and a
ssummary ol particulars celating thercto and notice of any consolidation or increase

cof share capital, or conversion o sinres 1nto stock and copies ol the Special
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Resclutions and a copy ol the Register of Divectors and notifications of any changes

therein.

The Directors shall cause minutes (o he made in hooks provided for the purpose:-

(a) of all appointments of ufiicers made by the Directors;
(b) of the names of the Dircctors present at cach meeting of the Directors and

of any commitice ol the Directors:

(¢) of all resolutions and proceedinus at all meetings of the Company, and of

the Dircctors, and of committecs of Dhrectors;

and cvery Dircctor present at any mecting of Dircctors or committee of Directors
shall sign his name in a book to be kept for that purpose and any such minute of
such a meeting il purporting o be signed by (e Chairman thereof, or by the
Chairman ol the next succeeding eeting of the same body, shall be sufficient

evidence without any further proofl ol the facts therein stated.

The Dircctors on behall of the Company may payv a gratuity or pension or allowance
on retirement to any Director who has held any other salaried office or place off
profit with the Company or to his widow or dependents and may make contributions
to any fund and pay premiums for the purchasc or provisions of any such gratuity.

penston or allowance.

BORROWING POWIERS

Subject to the provisions of the Ordinance the Directors may borrow or otherwise
acquire (inance, loans, facilitics whether fund hased o contingent in naturc and
whether secured or unsecured, any st or sums of money as .lhcy think fit for the
purposes of the Company's business.  or obtain any banking or financial facilitics
from any bank, financial institution. modaraba or any person on such terms and
conditions as the Dircctors may agree, including but not fimited to raising funds by
way of issuc of sccuritics and redeemable capital and to secure such borrowings,
finance and/or facilities by mortgacing « pledging - hypothecating / charging the
asscts of the Company and io guarantee and sceeure repayment of facilities. finance,

borrowings of other companies, firms, persons,

DISQUALIFICATION AND REMOVAL OF DIRECTORS
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ST

if the resolution 1elaies to reinoval of o Dlrector appointed under Articie

76 to Article 81 of these Articlos,

RETIREMENT & UEECTION OF DIRECTORS

At the first annual general imecting of the Company all the Directors shall stand
retired from office and Directors shall be elected i thetr place m accordance with

Section 178 of the Ordinance for atermi of 3 {three) vears,
A retiving Director shall he eligible foire- election,

The Directors of the Company shail. subject (o Seetion 174 of the Ordinance. fix the
number of clected Divectors of the Company nol dater than 35 (tharty-five) days
before the convening of the pencral mecting at which the Divectors are to be elected
and the number so fixed shali not he changed excepr with the prior approval el the

Members in a general mecling of the Compans
L= b t .

In respeet of any vacancy ocenrving, the Divectors shall have powers from time 1o
time and at any Gme to appoint ans other quatificd person to be a Director of the

Company to hold office il expiry of ihe term of office of the outgoing Director.

The Dircctors shall unless the number of persons who offor themselves to be clected
is not more than the number of Directors fixed under Article 78 be elected by the

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

(a) a Member shall have such number of votes as is equal o the product of the
number of voting shares or securities held by him and the number of

Dircctors to be elected:

(b) a Member may give all his voics (o a single candidate or divide them
between more than one of the candidates i such manner as he may

choose: and

(c) the candidate who gets the highest mnber of votes shall be declared
clected as the Divector and then the eandidate who gets the next highest

number of votes shall be <o declared and <o on until the total number of

Directors to be elected has heen so elected.

If at any meeting al which an eicction of Directors ought 1o take place, the places of
. . - , ! . e g
the vacating Directors are not filled up, the mecting shall stand adjourned uil_ the ‘

g3
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&{‘tl acts done at any mecting oi the Divectors, or oF o connnitiee of Directors, or by

meeting the places of the vacating Directors are sot (illed up, the vacating Directors
or such of them as have not had dticis nlaces Giled up shall be deemed 10 have been

re-clected at the adjourned mecting,

PROCEEDINGS OF DIRECTORS

The Directors may meet toeether for the despatel of business or undertake the same
via video or telephenic conferencing adjoum or otherwise reeutate their meetings.
as they think fit. Guestions arising atany meeting shall be decided by a majerity of
votes. I case of an cquality ol votes, the Chairman shall have a second or casting
vote. A Director may. and the Scovetary on the requisition of a Director shall, at any

tme, summon a meeting ol the Direcuors.

The quorunn necessary for the transaction of the business of the Directors shail,
unless otherwise determined by the Ducctors [rom time 1o time, be 3 {three)
Directon.

Fhe continuing Directors may act ooy ithatanding anv vacaney in their bedy, but, :f
and so Tong as their number is reduced Below the number fixed by or pursuzant Lo the

rezulations ol the Compaiy as the necessary quoram ol Directors, the continuing,

Dircctors may act tor the purpose ing o caswal vacancy or summoning i

aeneral meeting of tee Company. but wor no other purpose.

Phe Directory Shall vleet a Chotrna, o their meetings frons amongst the nominee
Dircctors of Norineo wnd dowmie the pertod o which he s to hold office and the
first Chaeman shalt be Mo Wanp Niegoee: but U oo sueh Chairman is elected., or if
atany meeting the Clamman s oot proesent within FS (fifteen) minutes afier the time
appointed for holding the sae, the Dicectors present may choose one of the

Norinco nominee Dircctors present 1o be the Chairman of the meeting.

The Directors may delegate any of their powers 1o commitiees consisting of such
Member or Members of ticir body an they think £it. Any commitice so formed shall
i the exereise of the powers so delegited conform o any regulations that may be

mposed on it by the Dircetor:.

Moperson aching as o Drecter, shadl notwithstanding that it shall afterwards be
e . o : . . .
disgovered that there was sonse delect in the appeiniment or continuance in office of
e &
* o any suck Direciors or peron acting s adoresaid, or that they or any of them were
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disqualified or had vacaied office. orwere not entitled o vote, be as valid as if every
such person had been duly appointed or Lad duly continued in office and was

qualificd and had continued to be a Director and had been cititled (o be a Director.

Subject to the provisions of sub-section (2) of Scction 196 ol the Ovdinance any
resolution of the Directors or of a committee of Dircctors which is circulated i
writing to all Directors or all members o the commitiee (as applicablc) and
evidenced by writing under the hands of majority ol the Dircetors or members of
(he commitiee (as the case may be) shall be as valid and effectual as a resolution
duly passed at a meeting of the Directors or ol such commitice, called and held in
accordance with the provisions ol these Articles. Such resolution may be contained
in one document or in several documentis in like form cach signed by one or more off

the Directors or Members of the committee concerned.

Subject to the provisions of Scetions 199 10 261 of the Ordinance the Directors may
from time (o time appoint one of the Novineo nominee Directors to the office ol the
Chief Exceutive for such period and on such terms as they think fit, and, subjeet to
the terms of any agreement entered into i any particular case, and fo the provisions
of Section 202 of the Ordinance. nray revake such appointment. The first Chief
Exccutive of the Company til tie first annaal peneral meeting shall be Mr. L

Zhen.

The Directors may entrust to and conter upon the Chicf Executive any of the powers
excrcisable by them upon sueh terms and conditions and with such restrictions as
they may think fit. and cither colluteraily with or o the exclusion of their own
powers, and may from time to time revoke. withdraw, alter or vary all or any of such

powers.

THE SEALL

The Dircctors shall provide for the safe custody of the Seal which shall only be used
by the authority of the Dircctors or of a committee ol the Directors authorized by the
Directors in that behalf and every instrument to which the Scal shall be affixed shall
cither be signed by one Director and countersigned by the Seerctary or by a second
Director or by some other person appointed by the Directors for the purposc or be

signed by the Chict Exceutive alone, but so that the Director, may by resolution

determine, cither generally or in any particular case. that the signature of any

o8
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Divecior and/or Secretary mie be aifooed by some mechanical means 1o be specified

i such resolution.

DIVIDENDS AND RESERVES

Subject o Article 380 the Company e the ceneral niecting may declare dividends
but no dividend shail exveed the amount recommended by the Divectors. Towever
the Directors may alse irore ame o tioe pay Lo the Members such interim dividends

as appear to them justificd by the reserves wnd profits of the Company.

Unless otherwise directed, dividend nuiy be paid by chegue or warrant sent through

the post at the registered address o the Mombers or person entitled, or in the case off

Joint holders, o the regrstered address of that whose name stands {irst in the register

1 respect ol joint holduiy. And evory elieque or warrant so sent shall be made

pavable wo the order of the person 1o whon its seal.

No dividends shall be puaid otherwise than oul of profits of the year or any other

unaiztributed profits.

The Directors may belore recommending any dividend set aside out of the profits of
the Company such sems as they dnnl prooer s i reserve or reserves which shall, at
the aiserction of the Divectors, be applicable for mectime contingencies, or for
cqualizing dividends, or o any other purpose to which the profus of the Company
may be property apphed. and pendine s sach applhication may, at the hike diseretion,
cither be employed s ihe busines ol the Coinpany or be mvested e such
imvestiments (other than siares of the Company) as the Birectors may from time o

e think Ot

A transter of shares shall not pos e reht o any dividend declared thereon alter
such transfer and betore e revrrration ol e tansfer.

No dividend or other mioneys payable on or i respect et a share shall bear inferest
against thie Company. Dnvidends vociinmad after having been declared may be
uvested or otherwise usca by e Divecn, for the benelit of the Company uniil
claimed and all dividends sonchimed 1o theee years after having been declared may
be forterted by the Directors tor the seneiit of the Compuny provided however the

Directors may at apy tine annel such forfeiture and pay such dividends.

Any gencral meching sancong or declaring ¢ dividend 1 terms of these Articles

may direct payment of sachc dividena wholly or i part, by the distnbution of

iy
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specilic assets, and in particutar of paid-up shares, debentures or debenture stock, off
the Company or in any onc or more of such wave, and such directions shall be given
cffect to and where any ditficuliy arises in regard 1o the distribution the Directors
may scttle the same as they think cxpedient and 1 particular may issue fractional
certificates and may determine that cach payment shall he made to any Member or
Mcmbers upon the footing of the value so fixed noorder to adjust the rights of all
partics and may vest any such specific assets i trustees upon such trusts for the
persons entitied to the dividends as niav scem expedient to the Directors. Where
requisite the Directors shall comply with Section 73 of the Ordinance and may
appoint any person Lo sigin any contract thereby required on behalf of the persou

entitled to the dividend and suclvappointment shall be effective.
CAPUVALIZATION OF PROITTS

The Company in the generai mecting may upon the recommendation of the
Dircctors resolve that it is desivable to capitalive any part of the amount Tor the tinse
being standing to the credit of any of ihe Company’s reserve acconnts or Lo the
credit of the prefit and loss account or otherwise avaitable for distribution, and
accordingly that such sum be set free for distvibunon amongst the Members who
would be entitied thereto it distributed By wayv of dividend and in the samce
proportions on condition that the same be not paid in cash but be applied in or
towards paying up in full unissued shares or debentures of the Company 1o be
allotted and distribuied credited as fully paid up to and amongst such Members in

the proportion aforesaid, and the Dircetors shati pive effect to such resofution,

Whenever such a resolution as aloresaid shall have been passed the Directors shall
make all appropriations and application of the undivided profits resolved to be
capitalized thercby, and all allotments and tssues of fully paid shaves or debentures.
if any. and gencrally 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 ax they think {it for the case of shares
or debentures becoming distributable i fractions and also to authorise any person (o
enter on behalf of ail the Members entitled thercto into an agreement with the
Company providing for the aliotment to them vespectively, eredited as fully paid up.

of any further shares or debentures to which they may be entitled upon. such

o Otfics
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capttalisation, and any agrecteent mede cider such autierity shall be effective and

bindmg on all such Memiers.
- ACCOUNTS

101. The Directors shall cause o be kepr proper books of accounts as required under
Section 230 and the books of auccouns shall be kept at the registered Office of the
Company or at such other places as the Dircctors shall think it and shall be open to
mspection by the Directors during business Pours. The Directors shall, from time to
e, determine whether and 1o what extent and at what time and places and under
what conditions or regulations (he accounc: and books or papers of the Company or

. any of thein shall be open 1o pection of the Members not being Directors and

Member or Members (noi hetng Divector{s)y shail not have any right of inspecting

any account and books or papers o the Company exeepl as conterred by law or

authorized by the Dircctors or by the Company i the general meeting.

162, The Directors shali, as required by Seciions 235 and 2360 cause to be prepared and
ta be held before the Congrany e vencral mecting such profit and loss accounts
or meome and expendiure aecounis ond batanee sheets duly audited and reports ay
are referred to i those sections. A Laianiee shicet, profit and oss account, meonie
and expenditure accoant ana odieo reperts referred o aboyve shall be made out every
vear and latd betore the Company i the annual general mecting made upto a date
not rore than tour months befors secicioccting, The batance sheet and profit and
fosz account or meeme dad exponditne aeceunt shall be accompanied by a report off

‘ the auditors of the Company wd the repert oi the Divectors. A copy of the balance

sheet and profit and foss account o meone end expenditure account and reports of

the Directors and auditors shadl, o Jeast 21 (lwenty-one) davs preceding the
meceting, be sent {o the porsons endthed o recerve notices of general meetings in the
nmner inowhich nowices are 1o he viven. The Divectors shall comply with the

provistotis of Sections 230 and 250,

AUDITORS

Auditors shatl be appointed and their annes. veguloted 1 aecordancee with Scetions

232 and 255 of the Ordinence. The s ampany shall at cach annual general meeting
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appoint an auditor (o hold office from the conciusion of that mecting until the

conclusion of the next annual general miceting.,

NOTICE

A notice may be given by the Company (o any Member cither personally or by

sendiing 1t by post to him (o his registered address or (1 he has no regastered address

in Pakistan) to the address. i any. within Paicistan supplicd by him to the Company

for the giving of notices to him.

(h

—
(98]
St

4)

Notice of every general mecting shall be given in some  manner

hereinbefore authorised (o (a) every Member except those Members who

(having no registered address within Pakistan) have not supplied to the

Company an address within Pakistan for the eiving of notices to them, (b)

cvery person entitled to o sare i conscguence of the death or isolvency
1

of a Member, who but for his death o insolveney would be entitled o

recerve. notice of the mecting, and te) the auditors of the Company,

IO Member has no resistered address i Palastan, and has not supphied o
the Company an addres<vphin Polisian for the civing of notices to hin, o
notice addressed to himy o o the Members coneradly and advertised in a
newspaper circulating i the nerghbourhood of the registered office of the
Company shall be deemed to he dulv eiven (o him on the day on which the
advertisement appears,

i

A notice may be given by the Company 1o the joint-holders of a share by

giving the notice to the joint-holder named st the vegister in respeet off

the share.

A notice may bie given by the Company o persons entitled to a share

consequence of the death o insolvency of a Member by sending it through

the post in a prepaid Tetter addressed to them by name, or by the titic of

representatives of the deccased, or assignee of the insolvent or by any like
deseription, at the address (i1 anv) in Pakistan supplicd Tor the purpose by

the person claiming (o be so entitled, or (until such an address has heen so

supplicd) by giving the notice 1o any manner i which the same might

have been given H the death or insoiveney had not occurred. -
¢ A e




-r
= WINDESG Y
[006. If the Company is wound up. the Houidior may, with the sanction of a Special
N Resolution of the Company and vy ot sanction required by the Ordiance,
divide amongst the Members, i specie or kind, the whole or any part of the assets
of the Comany, whether they consist ol property ol the same kind or not.

107 FFor the purpose atoresaid. the Hguidator may set such value as he deems fair upon
the property to be divided as atoresard and may determine how such division shall
be carried out as between the Members or dilferent classes of Members.

TOS. The Hguidater may, with the ke sanction, vext the whole or any part of such assets
11 trustees upon such truxts for the bereti ol the contributories as the hquidator,

’ with the like sanction, thinks U1, but se that no Member shall be compelled to aceept
any shares or other securiticos where-on there is uny liabiiity,
SECRECY

1G9, Save as otherwise providoed mthe Ondinarce no Member or ether persen (not being
o Directory shall be cnuthed 1o visit and raspect anv of the Company's prenusces or
properties of the Company without the permssion of the Divectors of the Company
Por the time bemg or any person achovised i s behalf by the Directors or to
require discovery of ur iy inbormuicin resneeting any dewatl ol the Company's
trading or any naticr which o e be e the natre o a trade seeret, mvstery off

' trade or sceret process oF ol any niaier whiaisesver whicl may relate to the conduct

of the business ol the Comapany and which 1 the opinion ol the Directors will be
inexpedient in the fnterest of the Membees of the Company (o communicate to the

pudlic.

The Chielt Bxecutive, Directors. Suditer. Secretary, Chiel Accountant. Legal

Adviser or other officer of the Company Tor the time being shali be indenmified out

ol the funds ol the Company fron all seits, proceedings, cost charges, tosses.
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damages and cxpenses which sy one mav dieur by reason of any act done or

commitied to be done for and on behali of the Compaay.

DISPUTE KESOLUTION

In the event that a dispuic. claim or controversy arises between the Company, it's
management of its sharcholders, or between the sharcholders inter se. or the
dircctors mter se, all steps may be taken to settle the dispute and resolve the issuc
through mediation by an aeeredited mediator before takimg recourse to formal

dispute resolution such as arbitration or litigation.
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pé smlx\\ whose names and addresses are subscribed below ave desirous of being formed into a Company in pursuance of the Articles

d wérespectivelv agree to take the number of shares in the capital of the Company set opposite {0 our respective names:-
L R - t ’

’

Father's [ Nationaling | Oceu
Husband's
Name 1 fuil

S7ONIC  No
= NICOP
No Passport
No.

pation | Residential Address ¢ Number of shares taken | Signatures
| by each subscriber

H

NORINCO - Chinese - ' Roam 301-302. Floor 3.
INTERNATIONAL j : Building 47. Block 12.
COOPERATION |
LIMITED through its
authorised ;
! representative Wang !
i Xinging. holder of
Passport No.

§9.997  (Eighty  Nine |
Thousand Nine Hundred
© NoL 185 South-Fowrth-Ring | Ninety  Seven)  ordinary
West Road. Fengtai Diswict. | shares of PKR 10 (Pak
| Beijmg. Peoples Republic of | Rupees Ten) each
JTERPRETYN i

i
|
I
|
I

1

T

Tk

PE0373302 ‘ ; |
AN ENERGY - | T 9.999 (Nine  Thousand |

C{PRIVATE) LIMITER
. through its authorised
sepresentative Asad

© Alam Niazi, holder of
ONIC No. 61101-

- Nine  Hundred  Ningl
Nine; ordmarny shares of

CPRRO10- (ol Rupees |

Peneach

| 3373696-9 3 . 2 :
CWANG NINQING T PEOS73302 T Wang TChmese | Ve Noreo Iniernationa: Plaza. 1 (One) ordinary share of | ;
Niaowu : PP " Na. G, Zhengda  Road. | PKRO10-- (Pak Rupees i
‘ l Nerince int - Shijmgshan District. ' Ten) each |
I i Cooperatton | Beijing. Peoples Republic of | |
' Linuted.  China i |
WL NIAOCHUAN PEGO267T77 | Wu Chinese Engineer . Floor 22, TFanglinvuan. No. ;1 (Onej ordinary share ot 5
Mingshun + 3, Zifang Road. Chaovang | PKR 10+ (Pak Rupees |
i District. Beijing.  Peoples | Ten) each
! . Republic of China ,
LIU ZHEN PE0023582 | LiuYusong | Chinese Project | Norince Jmernational Plaza, : 1 (One) ordinary share of
Manager ‘f\o. 6. Zhengda Road, i PKR 10.- (Pak Rupees
¢ Shijingshan District. | Ten) each
- Beijing. Peoples Republic of |
| | China ;

152
n




ASAD ALAM NIAZI 61101- Tassadug Pakistani Businessman i House No. 321. Street No. [ 1 (One) ordinary share of
3375696-9 | Hussain L 68, Sector F-1171. . PKR 10/~ (Pak Rupees
Niazi ! 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 above signatures:

NIFT (Address: 3STH FLOOR AWT PLAZA DL CHUNDRIGAR ROy




NORINCO Intl Thatta Power
b B RO & 2

5" 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 A USD$ 119, 630, 548. 47
2. Sources and amount of equity and debt. The Export—-Import Bank of
China

("EXIM BANK”)

A'lIndustrial and Commercial Bank of China
("ICBC")
Bank of China ("BOC”)

USDS 35,889,164.54(Equity)
USDS 83,741,383.93(Debt)

Your kind consideration in this regards will be highly appreciated

Warm Regards

Asad Niazi .
Direc & CO00 ) - =

NORINCO International Thatta Power (PVT.) Limited {t S EBGELEHERAR
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



NO. DAE/Wind/77-B/2015

GOVERNMENT OF SINDH
Directorate of Alternative Energy
ENERGY DEPARTMENT
Ph: 021-99206449 Karachi, dated 20% April, 2015
Mr. Wang YueTao,
Prosident ,
Norinco International Cooperation Ltd,
GO Mr. Asad Alam Khan
101,Horizon Vista, Plot # Commercial -10
Block-4 scheme §, Clifton Karachi.

Subject: LETTER OF INTENT (LOI) FOR 50 MW THATTA WIND FARM-I|
PROJECT .

Reference:  your letter/proposal dated nit

In pursuance of the Policy for Development of Renewable Energy for
Power Generation 2006 (“Policy”), implemented by Gavt. of Sindh under clause 32 of
achedule ll, Sindh Govt Rules of Business 1986, the Directorate of Alternative
Energy. Energy Department Govt. of Sindh, {DAE, GoS8) hereby confirm its interest
in your proposal for establishing an approximately 50MW Wind Power Generation
Praject in  wind corridor Thatta. The sponsors may approach the Land Utilization
{LU) 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 GoS acknowledges receipt of Bank Gusrantee NO.
1.G288011500099 issued on dated 17" April, 2015, in the sum of USD25,000/(USD
Twenty Five thousand only) from Industrial Commercial Bank of China, Karachi,
Branch for the issuance of Letier of intent (‘LOI") NO.DAE/Wind/77-Bi2015/11.
2 The Sponsor(s) is required to complete the feasibillly study and
achieve the milestones listed at the Annex-l to this LOI ("LOLl 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 Govemment of Sindh or any other Provincial (Sindh)
agency, within a period of 18 Months from the date of issuance of this LOL.

3. The Sponsor(s) is required to carry out ardd complete the feasibility
study in accordance with internationally acceptable standards and in accordance
with the terms and conditions stipulated in the Policy and this LOI 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 fesls
reports, technical details pertaining to wind turbines to be used in the wind famm,
electrical studies (including but not limied 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 economic/financial analysis. The Spansor ig 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.




4. The validity of this LOI is Eighteen (18) calendar months from the date
of its issue, where after it will automaﬁcall& lapse immediately (unfess extended
pursuant to clause 5 or 8), belng the 48" Octobet,2016 (the “Expiry Date’).
{ssuance of this LO! 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 LOL.

5. The Sponsot(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 alsa required to submit quarterly progress reports to be reviewed
by Panel of Expers {(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 LOI Milestanes is delayed beyond the corresponding
period stated in the LOI Milestones. In case there is a delay in completion of the
feasibllity study within the validity of this LOI for reasons not atiributabie to a publfic
sector entity, a one-time extension may be granted up o a maximum period of 180
days, provided that DAE GoS is satisfied that the feasibllity 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
LO!. Furthermore, if the said feasibility study is technically approved by the Panel of
Experts and later the tariff awarded by NEPRA 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 LOI), the bank guarantee less 10% deduction for administrative
and ancillary charges, would be returned to the Sponsor(s).

6. The Sponsor(s) shall apply fo NEPRA for award of tariff within the
period of validity of this LOL Upon tariff being given, the Sponsor(s) shall forthwith
submit & new Performance Guarantee in the sum of USD125,000/ (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 pericd of this LOI, provided, if
the award of the tariff is delayed beyond the Initial validity of the LOI, the Sponsor(s)
shall extend the bank guarantee for a further period of six (8) months (or such period
as may be determined by DAE GoS In the circumstances) and the validity of this LOJ
shall be extended ipso facto for a Yurther period of six (8) months, and the
Sponsor(s) shall obtain the Letter of Support and submit the Performance Guarantee
within the extended period sfore-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 Sponsor(s), such review (if any) to be filed within the
period prescribed in the NEPRA (Tanff Procedures and Starwlards) Rules up to
fifteen (15) days before the then prevailing Expiry Date.

7. In case the Sponsor(s) fails to meet the LO! Milestones or perform any
other obligations set forth in the Policy and this LOV, including the extension of the
date of expiry of bank guarantee as provided herein, DAE GoS will terminate this LOI
and sncash the bank guarantee.

ed
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8. (A) Pending the nomination of the Main Sponsor per sub-clause (B), the
NS Norinco International Cooperation Ltd. (being the individual or group holding
at least 20% equity or participatory interest in the IPP project) Is llable for all
obligations and liabilities of and on behalf of all other shareholders/ Sponsor(s)
(without relieving the other shareholders/Sponsor(s) of their obligations and habilities
under this LOI). It is emphasized thst the financial and other relevant credentials of
M/S Norinco International Cooperation Ltd, were a fundamental consideration for
exercise of its sharsholding (or other participatory interest, if the project company is
not formed by the date of issue of the LOI) in the project or the project company
without the prior written approval of DAE, Energy Department (0S, 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 LOL In default of nomination as
aforesaid, the M/S Norinco international Cooperation Litd will be deemed the Main
Sponsar for all intents and purposes. The Main Sponsor together with other initial
project shareholders/Sponsot(s) (which shall, subject in each case to sub-clause (A)
above, by firmly settfed and announced to DAE GoS by the Expiry Date of the LOI),
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) / shareholders in contravention of the
foregoing restrictions without prior written consent of the DAE GoS shafl render this
LOI void and the bank guarantes will be encashed in such case by DAE GoS.

9. This LO! is not assignable and non-transferable. This LOI shall be void
upon any actual or purported assignment or transfer hereof without the prior written
consent of DAE GoS. .

10. This LOI is issued In duplicate on the date hereof, and it shall come
into effect when one copy I8 received by DAE, Energy Department GoS. afier being
duly countersigned by you. Nevertheless, this LOI shall lapse if the countersigned
copy is not received at DAE within 15 days of its issuance.

Agreed & Accepted for and on behalf
M/S Norinco international Cooperation Ltd

\) 2O-0M.To\S

Engr. Mehfooz Ahmed Qazi)
Director Alternative Energy

DAE, Energy Department
G-
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NO. DAE/WIind/77/2015
GOVERNMENT OF SINDH
Directorate of Alternative Energy

ENERGY DEPARTMENT
Karachi, dated December 2, 2016

Ph: 021-69206449
SAY NO TO CORRUPTION

r. Wang YueTao, IR
President, '
Norinco International Cooperation Ltd.
Clo 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.DAE/WINDI/77-B/2015/10 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 18"
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/WIind/77-
B/2045/10 dated 20 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 LO! No.DAE/MWind/77-8/2015/10

dated 20" April 2015 shall remain same.

(ENGR. MEHFOOZ AHMED QAZI)
Director (Alternative Energy)

Copy for information to:
)] Secretary, Land Utilization Department, Govt. of Sindh

ii) Registrar, NEPRA, Islamabad

iif) CEO, Alternative Energy Development Board, Islamabad
iv) CEO, CPPA, Islamabad

V) GM Planning (Power), NTDC, Lahore

vi) PS tn Secretary, Eneray Department, Govt. of Sindh
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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 ("LOI") 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 1
phase of 50MW wind power and now we are applying for the 2XS0MW 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, 2™ Floor, Horizon Vista, Block 4, Clifton, Karachi, Pakistan
Direct: +92-2-35371189  Fax:+92-21-35371836 Email: norinco-poweri@qq.com
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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 S0MW
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 ThattaSOMW Wind Power Project.

Norinco International Thatta Power (PVT.) Limited will establish its own O &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 GW121-25MW

Height of Hub 90m

Diameter of blade 12im

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™ Floor, Horizon Vista, Block 4, Clifton, Karachi, Pakistan
Direct: +92-2-35371189  Fax:+92-21-35371836 Email: norinco-power@gq.com
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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
("IEE") 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 oflEE & 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 INTERNATIONAIL THATTA POWER (PRIVATE) LIMITED
Suite No. 201, 2™ Floor, Horizon Vista, Block 4, Clifton, Karachi, Pakistan
Direct; +92-2-35371189 Fax:+92-21-35371836 Emuail: norinco-power(@gqg.com
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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 andCommercial Operations Date ("COD") is June 30, 2018.

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

NORINCO INTERNATIONAL THATTA POWER (PRIVATE) LIMITED
L Suite No. 201, 2m Floor, Horizon Vista, Block 4, Clifton, Karachi, Pakistan
Direct: +92-2-35371189  Fax:+92-21-35371836 Email: norinco-power@qq.com
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Part 10
Summary of Plant Details

NORINCO INTERNATIONAL THATTA POWER (PRIVATE) LIMITED
Suite No. 201, 2™ Floor, Horizon Vista, Block 4, Cliflon, Karachi, Pakistan
Direct: +92-2-35371189  Fax:+92-21-35371836 Email: norinco-power@qq.com
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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
Suite No. 201, 2nd Floor, Horizon Vista, Block 4,
Registered Office 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
National Transmission And Dispatch Company

Proposed Buyer Limited (through its Central Power I?nrf:hasjng
Agency on behalf of ex-WAPDA Distribution
Companies)

Plant Configuration

a) Plant Size 50WM

b) De-rated Capacity(on account of 46MW

Air density, humidity, temperature, wake

effect, wind direction, rain etc)

¢) Auxiliary Consumption IMW

d) Total Net Capacity 45SMW

€) Type of Technology Wind

f) Number of Unit 20

g) Unit Size 2.5MW each

h) Unit Make and Model Gold Wind Tech. GW121/2.5SMW

i) Commissioning Date April 30,2019

j) Expected life of the Projectfrom COD 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.

¢) AGC (Automatic Generation Control/

AVR (Automatic Voltage ) Not applicable
d) Ramping Rate Not applicable
e) Alternate Fuel Not applicable
f) Auxiliary Consumption MW

g) Time to Synchronize

As per NTDC's approved specifications

Proposed Taniff

Upfront Tariff

Note: All the above figures are indicative. The Net Capacity available to NTC for dispatch and

NORINCO INTERNATIONAL THATTA POWER (PRIVATE) LIMITED
Suite No. 201. 2" Floor, Horizon Vista, Block 4, Clifton, Karachi, Pakistan
Direct; +92-2-35371189  Fax:+92-21-35371836 Email: norinco-powar@qq.com
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provision to purchase will be determined through procedures contained in the Agreements or Grid

Code.

NORINCO INTERNATIONAL THATTA POWER (PRIVATE) LIMITED
Suite No. 201, 2™ Floor, Horizon Vista, Block 4, Clifton, Karachi, Pakistan
Direct: +92-2-35371189 Fax:+92-21-35371836 Email: norinco-power@qq.com






NATIONAL TRANSMISSION & DESPATCH CO. LTD (NTDC)

General Manager Planning Power, NTDC
No. GMPP/CEMP/TRP-380:/7¢2 -¢ & Dated: 03-04-2017

Chicf Executive Officer CPPA(G) Ltd.
Shahced-e-Millat Secretariat,

6™ Floor, Jinnah Avenue,

Blue Area, Islamabad.

Fun#:031-92153010

Sub:  Approval of Grid Interconnection Study Repert of S0 MW Norinco-2 Wind Power Project by
M/s Norinco International Thatta Power (Pvt) Limited-2 (NITPPL-2) at Jhimpir Thatta
Sindh

Ref:  CPPA-G letter No. CPPA(G)L/CEO/DGMT-1I'MT-V/NITPPL-2/18103-06 dated 2[-03-2017.

This 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 Projccts. 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 NTDC/AIESCO.  Morcover, the comments of
HESCO on the subject report may be obtained.

/",./(.
(Maqsood Ahmad Qurcil?{"'r/[

General Manager Planning Power

- Chief Executive Officer, HESCO
- Genesal Manager (Services Division) NTDC
< Director & COQ Norinco International Thatta Power (Pvt) Limted-2 (NITPPL-2), Suit Ng
Floor, Horizon Vista Block 4,, Clifton, Karachi, Pakistan,
- M's PP, 64-F/1 Wapda Town, Lahore.

-

- Master File (MP)

4" Etoor, PEA Tower, Egerton Road. Lahorej TEL:+92-42 99202613, Fax: +92 42 363()773S‘gmNr_?j.'nIdu.wmpk
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Executive Summary

>

The 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.

I'he wind project by Norinco International Ihatta 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 wili heip
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 NB1 Wind Power Pakistan il & lil. 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 singie
circuit and Jhimpir-1 — Gharo 220kV single circuit. 1his 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-2 220/132kV 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.
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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, lran Pak, Artistic, Act-2
and Cacho WPPs

second Loon; Indus, Gul Ahmed, Metro-2, 7ulaikha, Din Fnergy, Noor, 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 Tricom 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- 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
220/132kV Ihimpir-1 grid station. Norinco-2. Wind Power plant would be
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 Noririco-2 WPP wilh rieighooring wind puwer plduis 1idy change, depending

upon the COD of the project.

» The scheme of interconnection of these 15 new WPPs including Norinco-2 WPP

LG
v

proposes the following reinforcements in place at jhimpir cluster.
o 220 kV D/C transmission line approx. Skm long on twin bundled Greeley
conductor looping infout of second circuit of existing jamshoro — KDA-33

D/C transmission line at the proposed Jhimpir-2 220/132 kV substation
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* Addition of 4™ 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.

e 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 1RICOM 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 WPP and no
bottlenecks or constraints have been found in the grid system.

» Wind Farm of Norinco-2 WPP has been modeled considering lype-4 WiGs. The
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 ioad flow studies testing the steady

state performance for normal as well as N-1 contingency conditions fulfilling the
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Grid Code criteria of Wind Power Plants. The reactive power requirement at
point of commen ccupling to meet PE 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:

e 660kV HVDC from Matiari to Lahore

e 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 neak 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
cutput of Nerinco-2 WPP and other proposed WPPs under normal as well as the
contingency conditions.
Maximum and minimum short circuit levels for three-phase faults and single-
phdse fauils have oeen evaluated. The maximum 5C levels hidve been evaluaied
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. 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 MV 33 kV are
12.94 kA and 13.73 kA for 3-phase and single-phase fauits 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 $C 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
Iransient Stability analysis has been carried out for Norinco-2 WPP 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 WiG 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 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.
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

{g}
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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 Backgiound

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. rhere 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
canceliation of LOIs of NBi-ll and NB1-lll. 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
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 suppiied to power grid of NIDC. 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 evolive

the most feasible interconnection scheme for this plant.

1.2 Objectives
the 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
These 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:

P/
..‘1

s

1.

To develon a feasible scheme of interconnections of Norinco-2 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.

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.

To check the voltage profile of the bus bars of the neighboring
interconnected network under different operating conditions

To check the reactive power limitations of the wind turbines and the
neighhoring 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
oulgoing circuils.

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
systern of Norinco-2 Wind Farm and ithe NTDC/HESCO substations of

132 kV connecting with the Norinco-2 Wind Farm.
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To check the minimum short circuit strength of the system to handle
large variation of generation of wind turbine

To check if the interconnection with the grid withstands transient
stability criteria of post fault recovery with good damping satisfying the
NEPRA Grid Code.

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.

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 Ride Through (LVK) capability to satisfy the Grid Code
requirement of LVRT for 180 ms.

Analysis of power quality issues such as flicker, voltage-unbalance,

harmonics and resonance of the system.

1.3 Planning Criteria

The planning criteria required to be fulfilied by the proposed interconnection as

enunciated in NEPRA Grid Code including Addendum No.1 for WPPs are as follows:

Voltage

Frequency

+ 5 %, Normal Operating Condition
+ 10 %, Contingency Conditions
50 Hz, Continuous, + 1% variation steady state

49.4 - 50.5 Hz, Under Contingency

Short Circuit:

132 kV Substation Equipment Rating  40kA

Dynamic/Transient and Low Voltage Ride through (LVRT):

The WiGs should remain connected during voltage dip upto 30 % levei, under fauit

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

@
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interruption time to isolate the faulted element, is equal to 100 ms (S 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 fulfitled by the proposed Norinco-2 WPP as
enunciated in NFPRA Grid Cade for WPPs (Addendum No.1) are as follows:
Black Start and Islanded Operation:
Exempted
Active Power and Fregquency Control:
Exempted from precise frequency control responsibility
Synchronization / De-Synchronization:
{i) The Wing Power Plant will inanage for
(a) Smooth Synchronization
(b)  Smooth De-Synchronization
() the above operations, achieved through appropriate equipment, will be

without jerk(s), felt on the grid system

4
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Power Generation Capability Forecasting Requirement:

(i) Power Generation Capability torecasting, 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.

(i) the 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.

(i) The forecasting, as required in (i), will be on the basis of total Wind Power

Plant and break-up for each W1G 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

lhe input data of HESCO / NTDC 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 2.5 MW Goldwind GW121/2500 iype-4 WIG. the 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 thimpir 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
amotint 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
some of thern are gds turbines and soime dre stedi turbines i.e. Kotri ids 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 NIDC, 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. I'he 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.
Gt, Vestas, Nordex, Gamesa, Siemens, Goldwind and Vensys etc. 1he 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 WPP 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 Jhimpir-2 is commissioned.

e The base case for the year 2019 comprising all 500kV, 220kV and 132 kV, and
bbkV 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
avaitability 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 {n-out of the 220 kV Jamshoro — KDA double circuit and Jhimpir-1
— Gharo-New 220 kV single circuit. On 25" 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:

e Lakeside (50 MW)

e Nasda (50 MW)

e Trans-Atlantic (50 MW)

e Uni-Energy (50 MW)

e iran Pak (50 MW)

e Artistic (50 MW)

e Act-2 (50 MW)

e Cacho (50 MW)
Second Loop:

¢ Indus (50 MW)

e Gul Ahmed (50 MW)

e Metro-2 (60 MW)

e Zulaikha (50 MW)
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e Din Energy (50 MW)
e Noor (50 MW)
e Shafi Energy (50 MW)
e DHA-City (50 MW)
The details of the other 6 newly proposed WPPs is provided below:
e 14 MW Burj WPP connected via loop In-Out of 132 kV Thatta — FWEL-I single
circuit
e Norinco-Z (50 MW), Sino Well (50 MW) and Iricom (5U MW) connected via
loop In-out of the 132kV Jhimpir-1 —T.M.Khan 132kV single circuit
e Master Green (50 MW) connected via loop In-out of the proposed Nooriabad
— Jamshoro Oid 132kV single circuit
e 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 WkP 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.i.1 Load Forecast
The load forecast of NTDC attached in Appendix-2 has been used for the preparation
of all the study scenarios.
3.i.2 Generation and Transmission Expansion Pian
There is a sizable addition of generation in the Southern part of the country. The
latest generation and transmission expansion plan provided by N1DCL has been used

and is attached in Appendix-2.

3.2 Load Flow Analysis

Load flow analysis has been carried out for the N1DC / HESCU 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 resuits 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 500 kV is within the permissible range. All power plants are
running at lagging power factor within their rated range.

The N-1 contingency check has also been applied and the resuits 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
Exhibit 3.6
Exhibit 3.7
Exhibit 3.8
Exhibit 3.9
Exhibit 3.10
Exhibit 3.11
Exhibit 3.12
Exhibit 3.13

Jhimpir-1 to T.M. Khan 132 kV Single Circuit Out
Jhimpir to Kotri GTPS 132 kV Single Circuit Out

Kotri GTPS 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 KDA-33 220 kV Single Circuit Out
Jhimpir-2 to Jamshoro 220 kV Single Circuit Out
Jamshoro 500/220 kV Single Transformer Qut

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
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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 SO0kV circuits shown in Exhibit 3.13 and 3.14, capacity
constraint was observed in SUUkV 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 bxhibit 3.13(a) and 3.14(a). The details of the curtaiiment of WPPs are

provided below:

Plant Name | " Gross o‘utputw Curtarilég-aput
‘Nasda 7  S0MW | TMW
Uni-Energy | B 50MW 77’9‘-\’—\’—_
Indus f . s0MW | 7MW
Noor | SOMW ' TMW
Smowel  SOMW TMW
loowh  soMw TMW
hafi Eneray 1 Comw ; SR
octer Green ‘ Cmww , MW
ranak  SOMW | TMW
Meto2  eomMw 9 MW
Norinco2  SOMW | TMW
oHAGty  SOMW | TMW
Tricom . somw | 7MW
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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
Jhimpir 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 availabie 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. trom 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 WpP, the nearest substation is the coliector substation of

Jhimpir-1 220/132 kV for evacuation of power from said power plant.

4.2 Proposed Interconnection Scheme
The scheme of interconnection of these 15 new WPPs inciuding Norinco-Z2 WPP

proposes the following reinforcements in place at Jhimpir cluster.

e 220 kv D/C transmission line approx. 5km long on twin bundled Greeley
conductor iooping infout of second circuit of existing Jamshoro — KDA-33
D/C transmission line at the proposed Jhimpir-2 220/132 kV substation

e Addition of 4™ 220/132 kV transformer at the newly proposed Jhimpir-2
220/132 kV substation.

e 132kV double circuit transmission line approx. 135 km long on twin
bundied Greeley conductor for connecting 8 WPPs 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 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 TRICOM WPP
grid station.
I'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 shouid 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 Electrica! 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. tach W1iG 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
ihe W 1'Gs woulid be connected to MV collector cabies of 33 kV laid down in the tarm
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 WiGs 1-10 (10 x 2.5 = 25 MW}

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 W1G based on thumb rule to leave 4xD
(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 coliector wouid 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

Ihe 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 7.8 km for two different coliector Cabies 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 wouid be built in the middie of the Farm to collect ali 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 NI1DC. 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:

e 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

e Four breaker bays to connect four collector double circuits of WTG Lines 1-2

e Two breaker bays to connect two transformers of 132/33 kV

» Two breaker bays for connecting two auxiliary transformers of 33/0.4 kv

e Iwo 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 SLU-2 {(Appendix—5) shows 132 kv bus bars of the Farm
substation, which would comprise as follows:
e Double bus bars with a Bus Coupler
e Two breaker bays to connect two transformers 132/33 kV
e 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
= 2500 A for Bus Sectionalizer
The other equipment of the substation consists of:
e Two 132/33 kv, 31.5/40/50 MVA ONAN/ONAF1/ONAF2 OLTC transformers,
132+8x1%/33kV, to fuifill N-1 criteria of Grid Code
e Two station auxiliary transformers 33/0.4 kV
e Two static VAR generator each of the size of 10 MVAR with contactors and
PLC (Programmabie Logic Controlier).
e Energy meters would be installed on HV side {132 kV) of the 132/33 kV

transformers.

WEw -
4
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6. Load Flow Analysis

Load tlow 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 iarge Wind tarm 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 coliector 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 ali 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. Ihough 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
WiGs connected to one collector feeder. Since we have two coliector 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 50 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

Farmi.e. 50 MVA.

&
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6.2 Reactive Power Requirements

Norinco-2 is considering using 2.5 MW Goldwind GW121/2500 Iype-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 MVAR for each WiG. 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. 1hat means each WIG is self
sufficient to meet VAR absorption requirement of its step-up transformer with some
contribution of VARs to the Farm MV network.

The 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 fuli output of 50 MW. Ihe 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
2015

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
inciuding the existing/under—construction/planned WPPs 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 Cop 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 IPS was operated at 50% capacity. Output from all
the existing/ under construction/ planned Wind Plants was kept at maximum.

Load fiow simulations have been run for normai and contingency conditions. 1he

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 ali
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. The 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. the voitage profiie 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
Exhibit 6.1.2
Exhibit 6.1.3
Exhibit 6.1.4
Exhibit 6.1.5
Exhibit 6.1.6
Exhibit 6.1.7
Exhibit 6.1.8
Exhibit 6.1.9
Exhibit 6.1.10
Exhibit 6.1.11
Exhibit 6.1.12
Exhibit 6.1.13
Exhibit 6.1.14

Exhibit 6.1.15a

Exhibit 6.1.16

Exhibit 6.1.16a

Norinco 2 132/33 kV Single Transformer Out

Norinco 2 to Tricom 132 k'V 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 JThimpir-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 io Koiri GTPS 132 kV Single Circuit Out

Kotri GTPS 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 KDA-33 220 kV Single Circuit Out

Jhimpir-2 to Jamshoro 220 kV Single Circuit Out

Jamshoro 500/220 kV Single Transformer

Matiari to Dadu 500 kV Single Circuit Out - Curtailment of Wind
Generation by 600 MW

Jamshoro to Dadu 500 kV Single Circuit Out

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 networ

/3

&

k 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 6.1.15(a) and 6.1.16(a). 1he details

of the curtailment of WPPs are provided below:

Nasda

Uni-Energy

Indus j

Noor

Sino Well

Lootah

Shafi Energy i

Master Green

Iran Pak

Norinco-2 i

DHA City

Tricom

Plant Name
Lake Side ?

- soMw
YT I
Csomw
BT
T .
. SOMW

. soMw

Gross output
SsoMW
soMmw

C;théiléd 70utput
7 MW
7 MW
7 MW
7MW
7MW
7MW
7 MW
7 MW
7TMW
7MW
9MW
7 MW
7MW

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.

PAGE 32 OF 65



In addition, Greeley conductor (184 MVA) is used for the interconnection of Norinco-
) WPP. 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. This 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
Augusi/Septeinber 20193

Lload flow analysis has been carried out for the off-peak conditions of
August/September 2019 for the NTDC / HESCO network to see the steady state
impact of reduced ioads and generations as a higher loading on the circuits is
expected during the off-peak conditions.

Load flow simulations have been run for normal and contingency conditions. The
resuits 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. The bus voitages on ail 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 6.2.1 Norinco 2 132/33 kV Single Transformer Out

Exhibit 6.2.2 Norinco 2 to Tricom 132 kV Single Circuit Out
Exhibit 6.2.3 Norinco 2 to Jhimpir-1 132 kV Single Circuit Out
Exhibit 6.2.4 Lake Side to Jhimpir-2 132 kV Single Circuit Out
Exhibit 6.2.5 Gul Ahmed-E to Jhimpir-2 132 kV Single Circuit Out
Exhibit 6.2.6 Jhimpir-2 220/132kV Single Transformer Out
Exhibit 6.2.7 Jhimpir-1 to T.M. Khan 132 kV Single Circuit Out
Exhibit 6.2.8 Jhimpir to Kotri GTPS 132 kV Single Circuit Out
Exhibit 6.2.9 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 curtaiiment 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 NIDC / HESCO network. Al 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
resuits are shown piotted 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 Tricom 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
Shimpir-2 220/132 kV Single ‘I'ranstormer Out
Jhimpir-1 to T.M. Khan 132 kV Single Circuit Out
Jhimpir to Kotri GTPS 132 kV Single Circuit Out
Kotri G1'PS to Jamshoro Old 132 kV Smgle 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 KDA-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 curtaiiment 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 500 kV, 220 kV and 132 kV network in terms of absorbing ali 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 availabie in the PSS/t software used tor 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 |EC909. For calculations of minimum fault levels
the bus voltage has been assumed as 0.9 PU i.e. 10 below the nominal. That covers

the entire + 10 % range of the ratings of the equipment.

7.1.1 Assumptions for maximum and minimum short circuit levels

7.i.1.1 Assumptions-iviaximum short circuit ieveis

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 iEC909:

e Set tap ratios to unity

e Set line charging to zero

e 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 220 kv and 132 kV in the
electrical vicinity of Norinco-2 WPP have also been produced and placed in
Appendix-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 smalier 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 IEC
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 Shoit 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. Jhimpir, I.M.Khan Road, Jamshoro and Gharo area, and are shown piotted 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. 1the tabular output is the detailed output showing the

contribution to the fault current from the adjoining sources i.e. the lines and

‘-_"g;
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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 fauited 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 315 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 fauits 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.

he fault levels for Norinco-2 33 kV are 17.94 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 recommended as 25 KA.

Table-7.1
Maximum Short Circuit Levels with Norinco-2 WPP — 2022
Substation 3-Phase Fault Current 1-Phase Fault Currenﬂ

(kA) (kA)

Norinco-2 132 kV 9.28 8.01
Norinco-2 MV 33 kV 12.94 13.73
Nooriabad 132 kV 11.92 13.16
Thatta 132 kV 6.62 6.50
Jamshoro Old 132 kV 23.84 22.86
Jamshoro New 132 kV 25.25 24.90
Kotri GTPS 132 kV 19.73 19.01
Hala Road 132 kV 22.36 21.44
T.M.KHAN 132 kV 14.80 14.24
Jhimpir 132 kV 11.45 10.49
Jhimpir-1 132 kV 30.36 26.69
Jhimpir-2 132 kV 2421 22.22
Gharo-New 132 kV 10.37 9.81
Gharo-New 220 kV 10.17 8.00
Jhimpir-1 220 kV 23.18 18.06
| Jhmipir-2 220 kV 29.86 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 ievels have been caiculated 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 1-Phase Fault Current

(kA) (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 474 4.70
Jamshoro Old 132 kV 15.93 15.61
Jamshoro New 132 kV 16.89 16.90
Kotri GTPS 132kV 13.25 12.28
Hala Road 132 kV 15.58 15.20
T.M.KHAN 132kV 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.

(he tauit levels of Norinco-2 132 kV are 9.28 kA and 8.U1 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.

Ihe 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.
ihe 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. 1he proposed interconnection scheme holds weli 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. Dyiamic impact of the System on Norinco-2 Wind Power Plaint
8.1 Assumptions & Methodology
8.1.1 Type-4 WTG Dynamic Model
Norinco-2 is considering using 1ype-4 WG 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-PT! 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 Tricom 132 kV Single Circuit

Variable Bus/Line Response Fll\gI:re

1. Norinco-2 132 kV
2. Norinco-2 MV 33 kV The voltages of

Volta 3. Tricom 132kV all the bus bars 11

oltage 4. Sinowell 132 kV recover after '

5. Jhimpir-1 132 kV fault clearance
6. Jhimpir-1 220 kV

Frequency Norinco-2 132 kV fl;i(l:?::/f;:r:ﬁts; 1.2
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e Plant MW Output

Recovers after

« Plant MVAR T(;I(;r;(rso—Z Collector Group-1 damping down 1.3
Output ' oscillations
e Voltage Sensor for | Norinco-2 Collector Group-1 | Recovers after |, ,
LVACR 0.7kV fault clearance ’
. Attains steady
e MW Lme. Flow Norinco-2 to Jhmipir-1 132 state value 15
e MVAR Line Flow |V intact single circuit after damping :
of oscillations
MW Output Recovers after
MVAR Output Tricom 132 kV damping down 1.6
oscillations
1. Kotri GTPS 132kV
2. Thattal32 kV Damps down
3. Lakhra 132 kV quickly and
Rotor Angles 4. Nooriabad 132 kV attain a steady L7
5. Atlas220kV state value
6. Guddu-New (Reference)
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 Fllgl;l‘e
1. Norinco-2 132 kV
2. Norinco-2 MV 33 kV The vol ¢
3. Tricom 132KV € Vo 1ages O
] all the bus bars
Voltage 4. Sinowell 132kV recover after 2.1
6. Jhimpir-1220kV
Frequency Norinco-2 132 kV Ei‘;f;’fer:rﬁi 22
e Plant MW Output Norinco-2 Collector Group-1 Recm'/ers after 23
e Plant MVAR damping down
0.7kV g
Output oscillations
e Voltage Sensor for | Norinco-2 Collector Group-1 | Recovers after
LVACR 24

0.7kV

fault clearance
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. Attains steady
° MW Lme. Flow Norinco-2 to Jhmipir-1 132 state value 25
* MVARLine Flow | v jptact single circuit after damping :
of oscillations
MW Output Recovers after
MVAR Output Tricom 132 kV damping down 2.6
oscillations
1. Kotri GTPS 132 kV
2. Thattal32 kV Damps down
3. Lakhra 132kV quickly and
Rotor Angles 4. Nooriabad 132 kV attain a steady 27
5. Atlas 220 kV state value
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 Fllg:re
1. Norinco-2 132 kV
2. Nqnnco-Z MV 33 kV The voltages of
3. Tricom 132 kV all the bus bars
Voltage 4. Sinowell 132 kV recover after | 21
5. Jhimpir-1132 kV fault clearance
6. Jhimpir-1 220 kV
Frequency Norinco-2 132 kV gi‘l:fzg :rﬁt:; 32
e Plant MW Output . Recovers after
e Plant MVAR Norinco-2 Collector Group-1 damping down 33
0.7 kV o
Output oscillations
* Voltage Sensor for | Norinco-2 Collector Group-1 | Recovers after 14
LVACR 0.7kV fault clearance '
. Attains steady
° MW Lme. Flow Norinco-2 to Tricom132 kV state value 35
MVAR Line Flow | 45 single circuit after damping :
of oscillations
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e MW OQOutput Recovers after
MVAR Output Tricom 132 kV damping down 3.6
oscillations
1. Kotri GTPS 132kV
2. Thattal32kV Damps down
3. Lakhra 132kV quickly and
Rotor Angles 4. Nooriabad 132 kV attain a steady 37
5. Atlas220kV state value
6. Guddu-New (Reference)
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 F;%::re
1. Norinco-2 132 kV
%‘ I%Igrmcoi% ;41:\//3 3kV | The voltages of
. com
: all the bus bars
Voltage 4. Slpowpll 132 kV recover after 4.1
5. Jhimpir-1 132kV fault clearance
6. JThimpir-1220 kV
: Recovers after
Frequency Norinco-2 132 kV fault clearance 42
e Plant MW Output . Recovers after
e Plant MVAR I(;Igr;(n\;o—Z Collector Group-1 damping down 43
Output ’ oscillations
e Voltage Sensor for | Norinco-2 Collector Group-1 | Recovers after |, ,
LVACR 0.7kV fault clearance '
. Attains steady
MW Line Flow Norinco-2 to Tricom132 kV state value |,
MVAR Line Flow | intact single circuit after damping :
of oscillations
e MW OQOutput Recovers after
e MVAR Output Tricom 132 kV damping down 4.6
oscillations
1. Kotri GTPS 132 kV Damps down
2. Thattal32 kV v and
Rotor Angles 3. Lakhra 132kV a?tain aite gy | 47
4. Nooriabad 132 kV tato value y
5. Atlas 220 kV
FAY
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6. Guddu-New (Reference) ]

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 Fﬁ:re
1. Norinco-2 MV 33 kV
2. Nqnnco—2 132kV The voltages of
3. Tricom 132 kV all the bus bars
Voltage 4. Sinowell 132 kV recover after | 1
5. Jhimpir-1 132 kV fault clear
6. Jhimpir-1 220 KV W Gleatance
Frequency Norinco-2 132 kV fl;i(l:?zg :r::}:; 5.2
Plant MW OQutput . Recovers after
Plant MVAR {)\If])rll(r{;:o—Z Collector Group-1 damping down 53
Output ) oscillations
* Voltage Sensor for | \,rinco-2 Collector Group-1 | Recovers after 54
LVACR 0.7kV fault clearance ’
. Attains steady
* MW Line Flow Norinco-2 132/33 kV intact state value |
* MVAR Line Flow | qinole transformer after damping ’
of oscillations
MW Output Recovers after
MVAR Output Tricom 132 kV damping down 5.6
oscillations
1. Kotri GTPS 132 kV
2. Thattal32 kV Damps down
3. Lakhra 132kV quickly and
Rotor Angles 4. Nooriabad 132 kV attain a steady | >
5. Atlas 220 kV state value
6. Guddu-New (Reference)

PAGE 46 OF 65




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 Flhg‘::re
1. Norinco-2 MV 33 kV
2. NOtinco-z 132 kV The VOltageS Of
3. Tricom 132kV
all the bus bars
Voltage 4. Sinowell 132kV cooverofter | 61
5. Jhimpir-1 132KV fault clearance
6. Jhimpir-1 220 kV
Frequency Norinco-2 132kV lf;z(l:?::]fer:rﬁ:; 6.2
* Plant Output Norinco-2 Collector Group-1 RecoYers after 6.3
e Plant MVAR 0.7 kV damping down
Output ’ oscillations
e Voltage Sensor for | Norinco-2 Collector Group-1 | Recovers after | .,
LVACR 0.7kV fault clearance '
. Attains steady
¢ MW Line Flow Norinco-2 132/33 kV intact state value |
e MVAR Line Flow | single transformer after damping ’
of oscillations
MW Output Recovers after
MVAR Output Tricom 132 kV damping down 6.6
oscillations
1. Kotri GTPS 132kV
2. Thattal32 kV Damps down
3. Lakhra 132kV quickly and
Rotor Angles 4. Nooriabad 132kV attain a steady 6.7
5. Atlas 220 kV state value
6. Guddu-New (Reference)
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 Flpgzzre
1. Tricom132kV
2. Norinco-2 132 kV The voltages of
Volt 3. Norinco-2-MV 33 kV all the bus bars 71
oltage 4. Sinowell 132 kV recover after ’
5. Jhimpir-1 132 kV fault clearance
6. Jhimpir-1 220 kV
Frequency Norinco-2 132 kV Recovers after 72
fault clearance
¢ Plant MW OQutput . Recovers after
e Plant MVAR Norinco-2 Collector Group-1 damping down 73
0.7kV g
Output oscillations
* Voltage Sensor for | Norinco-2 Collector Group-1 Recovers after
LVACR 0.7 kV damping down | 7.4
) oscillations
. Attains steady
* Mw Lme. Flow Tricom to Sinowell 132 kV state value 75
* MVAR Line Flow | i, single circuit after damping :
of oscillations
e MW Output Recovers after
e MVAR Output Tricom 132 kV damping down | 7.6
oscillations
1. Kotri GTPS 132 kV
2. Thattal32kV Damps down
3. Lakhra 132kV quickly and
Rotor Angles 4. Nooriabad 132 kV attain a steady 77
5. Atlas 220kV state value
6. Guddu-New (Reference)
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 Flls:re
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1. Tricom132kV
2. NO@C&Z 132 kV The VOltages of
3. Norinco-2-MV 33 kV |,
) all the bus bars
Voltage 4. Sinowell 132kV recover after 8.1
3. Jh%mpq-l 132kV fault clearance
6. Jhimpir-1 220 kV
Frequency Norinco-2 132 kV Recovers after | g,
fault clearance
e Plant MW Output . Recovers after
e Plant MVAR Norinco-2 Collector Group-1 damping down 23
0.7kV —_—
Output oscillations
e Voltage Sensor for | Norinco-2 Collector Group-1 Recovers afier
LVACR 0.7 kV damping down | 8.4
) oscillations
. Attains steady
e MW L“‘e. Flow Tricom to Sinowell 132 kV state value 8.5
e MVAR Line Flow | intact single circuit after damping :
of oscillations
e MW Output Recovers after
e MVAR Output Tricom 132 kV damping down | 8.6
oscillations
1. Kotri GTPS 132kV
2. Thattal32kV Damps down
3. Lakhra 132kV quickly and
Rotor Angles 4. Nooriabad 132 kV attain a steady | o
5. Atlas220kV state value
6. Guddu-New (Reference)
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 F’lg';“’
1. Jhimpir-1 132 kV
2. Norinco-2 132 kV The voltages of
Volt 3. Norinco-2 MV 33 kV all the bus bars 91
oltage 4. Tricom 132 kV recover after ’
5. Sinowell 132 kV fault clearance
6. Jhimpir-1 220 kV
@'equency Norinco-2 132 kV Recovers after 9.2

Py
e

g iiR '
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fault clearance

Plant MW Output . Recovers after
Plant MVAR Norinco-2 Collector Group-1 damping down 93
0.7kV o
Output oscillations
* Voltage Sensor for | Nrinco-2 Collector Group-1 | Recovers after 9.4
LVACR 0.7kV fault clearance |
: Attai tead
. ;‘IVWAII:': “”FYI Thimpir-1 to T.M Khan Road | (- " 5 “22Y o5
ine Flow : ircui .
132 kV Single Circuit damping of
e MW Output Recovers after
e MVAR Output Tricom 132 kV damping down 9.6
oscillations
1. Kotri GTPS 132 kV
2. Thattal32 kV Damps down
3. Lakhra 132 kV quickly and
Rotor Angles 4. Nooriabad 132 kV attain a steady o7
5. Atlas 500 kV state value
6. Guddu-New (Reference)
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 Flhglzre
1. Jhimpir-1 132 kV
2. Norinco-2 132 kV The voltages of
Volt 3. Norinco-2 MV 33 kV all the bus bars 10.1
oltage 4. Tricom 132 kV recover after ’
5. Sinowell 132 kV fault clearance
6. Jhimpir-1 220 kV
Frequency Norinco-2 132 kV Recovers after 10.2
fault clearance
¢ Plant MW Output . Recovers after
e Plant MVAR Norinco-2 Collector Group-1 damping down 103
0.7kV _—
Output oscillations
* Voltage Sensor for | nNorinco-2 Collector Group-1 | Recovers after
LVACR 10.4

0.7kV

fault clearance
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e MW Line Flow .. Attains steady
Jhimpir-1 to T.M.Khan Road
e MVAR Line Flow . - state value after | 10.5
132 kV Single Circuit damping of
e MW Output Recovers after
e MVAR Output Tricom 132 kV damping down | 10.6
oscillations
1. Kotri GTPS 132kV
2. Thattal32 kV Damps down
3. Lakhra 132kV quickly and
Rotor Angles 4. Nooriabad 132kV attain a steady 10.7
5. Atlas 500 kV state value
6. Guddu-New (Reference)
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 Fx}g}:re
1. Jhimpir-2 220 kV
2. K&‘;’i 3220kV The voltages of
Voltage i’ i an.l}D 220kV all the bus bars 1.1
g ) Nﬁrmc;a 32kV recover after )
5. Gharo-New 220kV fault clearance
6. Jamshoro 220 kV
Frequency Norinco-2 132 kV Recovers after 11.2
fault clearance
e Plant MW Output . Recovers after
o Plant MVAR Norinco-2 Collector Group-1 damping down 1.3
0.7kV A
Output oscillations
e Voltage Sensor for N ) Recovers after
LVACR Norinco-2 Collector Group-1 damping down 114
0.7kV —
oscillations
o MWLineFlow | jhimpir20KDA33220 | gort™ ater |
MVAR Line Flow | 1V intact single circuit pug ¢o :
oscillations
Output Attains steady
¢ MW Outpu
. state value after
e MVAR Output Tricom 132 kV damping of 11.6
oscillations
Rotor Angles 1. Kotri GTPS 132 kV Damps down 11.7
FATY
=
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2. Thattal32kV quickly and
3. Lakhra 132kV 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 FlNgolre
1. Jhimpir-2 220 kV
2. KDA-33220kV The vol ¢
3. TMKhanRD 220 kv | Lhe voltages o
Volta ) all the bus bars 12.1
oitage 4. Norinco-2 132 kV recover after .
6. Jamshoro 220 kV
F Norinco-2 132 kV Recoversafter |,
requency n fault clearance )
Plant MW OQutput ) Recovers after
Plant MVAR ggr;“\‘,’o'z Collector Group-1 | 1. ing down | 12.3
Output | oscillations
¢ Voltage Sensor for . ) Recovers after
LVACR g(’;rll:{;:o 2 Collector Group-1 damping down 12.4
’ oscillations
* MWLineFlow | ypimpir g 1o KDA-33 220 | Recovers after
* MVAR Line Flow | vv intact single circuit damping down | 12.5
oscillations
MW Output Attains steady
utpu
. state value after
MVAR Output Tricom 132 kV damping of 12.6
oscillations
1. Kotri GTPS 132kV
2. Thattal32 kV Damps down
3. Lakhra 132 kV quickly and
Rotor Angles 4. Nooriabad 132 kV attain a steady 127
5. Atlas 220 kV state value
6. Guddu-New (Reference)

PAGI 52 OF 65




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 Single Circuit

Variable Bus/Line Response F‘lﬁ‘;"’
1. Jhimpir-1 220 kV
2. Jhimpir-2 220 kV The vol ¢
3. TMKhan.RD 220kV | | D€ VO [128€S O
T all the bus bars
Voltage 4. Jhimpir-2 132kV recover after 13.1
6. Jamshoro 220 kV
Frequency Norinco-2 132kV gii?ile:ar:g; 13.2
e Plant MW Output . Recovers after
e Plant MVAR g";‘g‘;ﬂ Collector Group-1 | 4, 1 1ing down | 13.3
Output ' oscillations
¢ Voltage Sensor for . Recovers after
LVACR Norinco-2 Collector Group-1 damping down 134
0.7 kV —_—
oscillations
« MWLineFlow | jhimpir-1 to T.M.Khan Road | ocor ™ aer | o
e MVAR Line Flow | 220 kV intact single circuit puig :
oscillations
Output Attains steady
MW Outpu
. state value after
MVAR Output Tricom 132 kV damping of 13.6
oscillations
1. Kotri GTPS 132kV
2. Thattal32kV Damps down
3. Lakhra 132 kV quickly and
Rotor Angles 4. Nooriabad 132 kV attain a steady 137
5. Atlas 220kV state value
6. Guddu-New (Reference)
8.2.14

Fault Type: 1-Phase

Tault Location: Jhimpir-1 220 kV bus bar

Fault Duration: 9 cycles (180 ms)
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i

Sinowell 132 kV

recover after
fault clearance

Line Tripping: Jhimpir-1 to T.M.Khan Road 220 kV Single Circuit
Variable Bus/Line Response F;%::re
1. Jhimpir-1 220 kV
2. Jhimpir-2 220 kV The vol ¢
3. TM.KhanRD 220 ky | | 1e voltages o
Voltage L all the bus bars 141
oltag 4. Jhimpir-2 132 kV recover after .
5. Norinco-2 132 kV fault clearance
6. Jamshoro 220 kV
. Recovers after
Frequency Norinco-2 132 kV 14.2
fault clearance
Plant MW Output : Recovers after
Plant MVAR Norinco-2 Collector Group-1 | 4, ing down | 14.3
0.7kVv —_—
Output oscillations
e Voltage Sensor for . : Recovers after
LVACR Norinco-2 Collector Group-1 damping down 14.4
0.7kv _—
oscillations
° MW Line. Flow Jhimpir-1 to T.M.Khan Road (li{;;:l()\i/;rs dafter 145
* MVARLineFlow | 550 kv intact single circuit ping down '
oscillations
Output Attains steady
* MW Qutpu . state value after
e MVAR Output Tricom 132 kV damping of 14.6
oscillations
I. Kotri GTPS 132 kV
2. Thattal32 kV Damps down
3. Lakhra 132kV quickly and
Rotor Angles 4. Nooriabad 132 kV attain a steady 147
5. Atlas 220 kV state value
6. Guddu-New (Reference)
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 Fllgzre
1. Jhimpir-1 132 kV
2. TMKhan Road 132 kV :ﬂ"t;:ngfa:
Voltage 3. Norinco-2 132kV 15.1
4.
5.

Tricom 132 kV
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6. Jhimpir-1 220 kV
. Recovers after
Frequency Norinco-2 132 kV Fault clearance 15.2
Plant MW Output : Recovers after
Plant MVAR Norinco-2 Collector Group-1 damping down | 15.3
0.7kV ——
Output oscillations
 Voltage Sensor for | Norinco-2 Collector Group-1 | Recovers after | 5 4
LVACR 0.7kV fault clearance ’
: Attai tead
o MWLineFlow | jhimpir1 toNorinco2 132 | gie oo afir | 155
e MVAR Line Flow | kv Single Circuit damping of '
MW Li Attai tead
MVAII:I;f'ﬂon{ Sinowell to T.M.Khan Road ‘*tat::lasls:aﬁ}e,r 15.6
ine Flow ; (N ® .
€ 132 kV Single Circuit damping of
MW Output Recovers after
MVAR Output Tricom 132 kV damping down | 15.7
oscillations
e MW Output Sinowell Collector Group-1 Recovers after
e MVAR Output 0.69 KV damping down | 15.8
) oscillations
1. Kotri GTPS 132 kV
2. Thattal32 kV Damps down
3. Lakhra 132kV quickly and
Rotor Angles 4. Nooriabad 132 kV attain a steady 159
5. Atlas 500 kV state value
6. Guddu-New (Reference)
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 Fllg::re
1. Jhimpir-1 132 kV
2. T.M.Khan Road 132 kV | The voltages of
Volt 3. Norinco-2 132 kV all the bus bars 16.1
oltage 4. Sinowell 132 kV recover after ’
5. Tricom 132 kV fault clearance
6. Jhimpir-1220 kV
Frequency Norinco-2 132 kV gi(;?‘éleers aﬂe; 16.2

an
®r
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¢ Plant MW Output

Norinco-2 Collector Group-1

Recovers after

e Plant MVAR 0.7 kV damping down | 16.3
Output ’ oscillations
* Voltage Sensor for | Nrinco-2 Collector Group-1 | Recovers after 164
LVACR 0.7kV fault clearance :
MW Line Flow Thimpir-1 . Attains steady
i pir-1 to Norinco-2 132 tate value aft
MVAR Line Flow kV Single Circuit § d:n:;l];eg Z:) fer 16.5
* MW Line Flow Sinowell to T.M.Khan Road Attains steady
i o tate value aft
MVAR Line Flow | 133 kv Single Circuit s d:;;‘;; arr| 166
e MW Output Recovers after
e MVAR Output Tricom 132 kV dax?pnﬁlgt 'down 16.7
oscillations
* MW Output Sinowell Collector Group-1 (;R;;:loyers daﬁer 16.8
" MVAR Output 069 kv osgllrllzﬁio(:lvsvn ‘
1. Kotri GTPS 132 kV
2. Thattal32 kV Damps down
3. Lakhra 132kV quickly and
Rotor Angles 4. Nooriabad 132 kV attain a steady | |00
5. Atlas 500 kV state value
6. Guddu-New (Reference)

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.

L 1. ]
d
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9- Power Quality

Ihe 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.
{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 vaiues and piotted for 3-phase faults in txhibits 7.1.1

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 99™ percentile flicker emission from a single wind turbine during
continuous operation for short time Psg and longer time fiicker levels Pys are

assumed same and calculated by the following formula

i -t 2
Fgs =Fir = G icile s va) Sajl
Sk

where

clw,,v,) is the flicker coefficient of the wind turbine for the given network impedance phase
angle. y, at the PCC. and for the given annual average wind speed, v, at hub-height
of the wind turbine at the site;

Sy is the rate¢ apparent power of the wind turbine;
Su is the short-circuit apparent power at the PCC.
N, is the number of wind turbines connected to the PCC.

W
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 caiculated as follows;

Sn=2.78 MVA at 0.90 PF (For 1 WTG)

Nwr=10

Sk for MV bus = 600 MVA

The value of ¢ (i) at 10 minute average speed (v,) is supplied by the manufacturer
after filed measurements of Ps, 4 for different operating conditions using the
following formula.

. Sk fic
Wl = Ftfic —
n

where
S, is the rated apparent power of the wind turbine:

S.fic 1s the short-circuit apparent power of the ficttious grid.

The value of ¢ () 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

PStZ =Plt2= 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 WiGs 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
The 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 | P S
Fair = Z-“"mi g i) ST
Sk =1
s 231
8 L . B
Frr = — | Ningi Wil Spil l
-k | =1
wnere
Nipjand Noaopooare e number of switching operations of the individual wind turbine withn a
10 min and 2 h period respectively;
Eg i) is the fl.cker step factor of the indivicual winc turbine
Sa is the rated power of the individual wind turdine.

{ he values of Nigand N1z are usually provided by the manufacturers based on fieid
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)

Ny =10

N1y = 120
For switching conditions of {(c}

Nipp=1

Niz0=12
he value of flicker step factor ki; (pk) 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 find for switching conditions of
(a) and (b) as follows;

Ps;z = 0308755

Prs = 0.296468
For switching conditions ot (c) these values would be less as the frequency of

occurrence assumed i.e. Nigand Nqy are 10 times less.

&
v
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Engineering Recommendation P28 (Electricity Association, 1989) specifies an
absolute maximum of Ps, 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 P, not exceeding
0.5. British Standard (1995) is less stringent specifying that over a one week period
Pr must be less than 1 for 95 % of the time. Gardner (1996) describes Ps, 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 = 3 Swia [(1/5ke) - (1/5kss)] < 1/33 or 3%

Where

Swka = MVA rating of the WiG

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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Swia = 2.78 MVA for the equivalent WTG of a collector group for the minimum case
See1 for one WG in collector group = 310 MVA (Exhibit /.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].

VS (Pwka /Ske)’< 1/25 or 4 %

Where

Pwia = MW rating of the WIG

Se = Short circuit MVA at connection point
Punching all the numbers in this equation, we get
Voitage Fluctuation = U.0U8Ub4516 = 0.80645 %

Which is less than the maximum permissible specified as 4 %.

A
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Conclusions & Recommendations

Interconnection Study has been carried out for 50 MW Norinco-2 WPP 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 tollowing reinforcements in place at jhimpir cluster.

e 220 kV D/C transmission line approx. 5km fong 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

e Addition of 4™ 220/132 kV transformer at the newly proposed Jhimpir-2
220/132 kV substation.

* 132kV double circuit transmission line approx. 135 km iong on twin
bundled Greeley conductor for connecting 8 WPPs in the first loop to
Jhimpir-2 220/132 newly proposed substation.

e 132kV double circuit transmission iine 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 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 WPP and no
bottienecks or constraints have been found in the grid system.

Wind Farm of Norinco-2 has been modeled considering Type-4 WTGs.
I'he terminal voltage is 0.69 kV. Ihe medium voltage ievel 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-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 Ciient 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 fiow 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 Pk of + 0.95, voitage 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 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:

e 660kV HVDC from Matiari to Lahore
e 66UkV 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 Uff 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. 1The 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. (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 13.73 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 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

» Transient Stability analysis has been carried out for Norinco-2 WPP based on
their selection of 1ype-4 WiGs, with connectivity of proposed scheme. Difterent
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.

» The LVRT requirements have been tested to fulfill 100 ms (5 cycles) under normal
clearing time and 18U 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 [PPs.

» 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/2016/02/03/1KE/11
Sz ENVIRONMENTAL PROTECTION AGENCY
: & GOVERNMENT OF SINDH
Plot # ST - 2/1. Sector 23, Korangi
[ndustrial Area, Karachi - 74900
Ph: 021 - 35063950, 35065621,
35063946
epasindhiacvbernet.pk
Fax No: 021 - 35065940

Dated: 04" March 2016

SUBJECT: DECISION ON INITIAL ENVIRONMENTAL EXAMINATION (IEE)

. Name & Address of Mr. Asad Alam Niazi
Proponent: Director & COO
Norinco International Thatta Power Pyt Ltd
Suite No. 201. 2™ Floor. Horizon Vista. Block -4.

Clifton, Karachi

2. Description of Project: Establishment of 100 MW Wind Farm in Jhimpir

3. Location of Project: Project site is located in Jhimpir about 110 km Northeast
of Karachi and 80km Northeast of PQ. with
Lcooraphical coordinates: 68°0°47~68"3"557E and
2575'237~25"8°4"N,

4. Date of Filing of IEL: ()3-02-2016

5. After careful review and analysis of the Initial Environmental Examination (IEE)

report, the Sindh Environmental Protection Agency (SEPA) accords its approval subject

to the following conditions:

) All mitigation measures recommended in [EE report should be complied with. for
achieving negligible impacts on physical. biological. environmental and socio-
economic resources of the areca. Sindh Environmental Quality Standards (SEQS)
shall be followed in letter and spirit.

i) A complete code of Health, Safety and Environment (HSE) 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 arc made available to cvery worker/labor at the site.
Environmental management system shall be made in place during the operation of
the project needing towards third party cnvironmental audit and for achievement of
1ISO 14000 standards. p

iti) The proponent shall aiso appoint a reputable research institute or orgamzaﬂon Lo

conduct a detailed noise mapping/modeling study & Avian Risk Ass %sment and oo
/ S 2
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v)

v)

vi)

vii)

Reference No: EPA/2016/02/03/1EE/11
ENVIRONMENTAL PROTECTION AGENCY
GOVERNMENT OF SIND1I
Plot % ST - 271, Sector 23. Korangi
Industrial Area. Karachi - 74900
Ph: 021 335063950, 3506562 1.
35065946
epasindh/@eyber.net.pk
FFax No: 021 - 350635940

- 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.

The proponent shall be under obligation to compensate for any significant adverse

short term. long term and irreversible impact occurred due o windfarm operations.

During the project execution, safe distances of the under mentioned environmental

sensitivities will be maintained:

e 500m from communities, industries and main transport network

e 300m from community water well

e 500m from archaeological / cultural site / monument

o Distance will be measured from the tip blade of turbines or / and transmission
power lines associated.

»  Project activity will not be carried vut within bulfer zone of any projected area
designated under Sindh wildlife protection act.

Lmployment should be provided to local people and assured for unskilled jobs.

Skilled jobs shall be given to locals after providing them proper field training.

whgre a mintimum 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 otfered under Corporate Social Responsibility (CSR) policy, communits

development schemes will be decided in consultation with local communitics and

may be facilitated by involving district / local Government office.

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 be ensured.

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

iX)

energy projects.
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: EPA22016,02/03/1F /1]

ENVIRONMENTAL PROTECTION AGENCY

GOVERNMENT OF SINDI

Plovs ST 2 1o Sector 2.8 Korangd

Industral Arca. Karacht 74900

Ph: 021 35063950, 350650621,

35063946

epasindhiaicvbernetpk

Fax No:t 021 - 33063940

vy The project shall be constructed in the prescribed time strictly as per schedule.
which shall be submitted 10 this office at the start of construction activity.

a1 Compensation will be provided to the inhabitants i case of loss of agriculure fand.
crop property. cte.. i accordance with the rates. that are agreed upon.

xi) Fhe proponent shall ensure facilitation o the EPA officertsyofticialtsy for the
regular inspections to verify the compliance of the PEP Act. Rules and Regulatons
framed there under and the conditions contained 1n this approval.

niih The proponent shall appoint an Independent Monitoring Consultant (IMC) whose
responsibility shall be to monitor the project activities. The IMC shall ensure that
the activities at project site are undertaken in environment Iriendly manner and the
mitigation measures are implemented as per the recommendations ol 1H. The
report shall include pollutants measurement and analvsis reports along with
photographic records showing therein the environmental conditions at site durine
the construction and operation stages of project. Fhe proponent shall be hable o
submit monthly environmental monitoring reports to EPA Sindh.

Fhis approval shall be treated cancelled if any of the conditions. mentioned m para-3
above is violated. In follow up of the ca