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The Registrar
National Electric Power Regulatory Authority (NEPRA)
NEFPRA Office Building
Sector G-5/1,
Attaturk Avenue (East),
Islamabad

Subject: Application for a Generation License

I, Aslam Faruque, Chief Executive, being the duly authorized representative of
Mirpurkhas Energy Limited by virtue of Resolution of Board of Directors dated
December 16, 2016, hereby apply to the National Electric Power Regulatory
Authority for the grant of a Generation License to Mirpurkhas Energy Limited
pursuant to Section 15 of the Regulation of Generation, Transmission and
Distribution of Electric Power Act, 1997.

[ certify that the documents-in-support attached with this application are prepared
and submitted in conformity with the provisions of the National Electric Power
Regulatory ~Authority TLicensing (Application and Modification Procedure)
Regulations, 1999, and undertake to abide by the terms and provisions of the above-
said regulations. I further undertake and confirm that the information provided in
the attached documents-in-support is true and correct to the best of my knowledge
and belief,

A Bank Draft No. ©29%280%  dated _ON- J1- i+  drawn on B 4l -idew, b,
in the sum of PKR_.294R2, %344/~ _ being the non-refundable license application
fee calculated in accordance with Schedule 11 to the National Electric Power
Regulatory ~Authority Licensing (Application and Modification Procedure)
Regulations, 1999, is also attached herewith.

Date: | O~ O] - }"7”
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Aslan Faruque
Chief [Executive

Registered Office / Factory:
Sub Post Office Sugar Mill Jamrao, Umerkot Road, Mirpurkhas, Pakistan.
Head Office: Modern Motros House, Beaumont Road, Karachi-75530, Pakistan

UAN: +92 - 21-111-354-111 Fax: +92 - 21-35688036 Web: www.gfg.com.pk GHULAMEARUQUE
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EXTRACTS OF THE RESOLUTIONS PASSED
BY THE OF BOARD OF DIRECTORS OF
MIRPURKHAS ENERGY LIMITED
AS ON DECEMBER 16, 2016

The Board of Directors of Mirpurkhas Energy Limited a public company duly
formed and registered in the Islamic Republic of Pakistan having incorporation No.
0101020 (the Company) and having its registered office at Sub Post Office Sugar
Mills Jamrao, Umerkot Road, Mirpurkhas in their meeting held on December 16,
2016, passed the following resolutions:

Unanimously Resolved that the Company should approach National Electric
Power Regulatory Authority (NEPRA) for Generation License under the Regulation
( of Generation, Transmission and Distribution of Electric Power Act, 1997.

Further Resolved, that Mr. Aslam Faruque, Chief Executive, Mr, Wasif Khalid
Director, Mr. Abid Akber Vazir, Director & Company Secretary and Mr. Naveed
Siddique, GM Energy Projects of the Company be and are hereby jointly and singly
authorized to do any or all of the following acts, deeds and things, on behalf of the
Company, in connection with this application to be filed with NEPRA under the
Regulation of Generation, Transmission and Distribution of Electric Power Act, 1997
and the National Electric Power Regulatory Authority Licensing (Application and
Modification Procedure) Regulations, 1999.

* Represent the Company before NEPRA, and in doing so perform all lawful
acts, deeds and things, including but not limited to filing, signing,
presenting, modifying, amending, withdrawing applications and other
documents, responding to any queries and meeting any objections, receiving
notices and documents; and

e Do all acts, deeds and things, which are ancillary and incidental to the afore-
said purposes.

Further Resolved, that extracts of this resolution be provided to the NEPRA with
the seal/stamp duly affixed thereon. /

U‘ N Directorcg

Chief Bxecutive
Company Sedgjetary Aslam Farugque

Abid Akber Vazir

. ) L

Date: /&.-12 - 2776

Registered Office / Plant: Sub Post Office Sugar Mill Jamrao, Umerkot Road, Mirpurkhas, Pakistan. Tel: 0313-4517061
0333.5999269 Fax: 0233-506010 Head Office: Modern Motors House, Beaumont Road, P.O. Box 5379 Karachi-75530, Pakistan

UAM: +92 - 21-111-354-111 Tel: 92-21-35682565-67, 35682569-70 Fax: +92 - 21-35682839, 35688036 Email: mirpurkhasenergy@gfg.com.pk

GEULAM SARUQUE
GROUF
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AFFIDAVIT

I, Aslam Faruque S/o. Zahid Faruque CNIC No. 42301-6351391-7 Chief
Executive, Mirpurkhas Energy Limited hereby solemnly affirm and declare that
the contents of the accompanying ‘ Application for Generation License’ including
all supporting documents are true and correct to the best of my knowledge and

belief and that nothing has been concealed.

DEPONENT

Signature:
Chief Executive: Asldm Faruque
CNIC:  42301-6351391-7
Verified on that the information stated above is true and

- correct.
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THE COMPANIES GRDINANCE 1984
(A Company Limited By Shares)

(% ALY ORAN DUM O ASSOCIATION
OF

MIRPURKHAS ENERGY LIMITED

The name o 'the Company is "WIRPURKILAS ENERGY LIMITED,'

The Registe el oftice ol the Company will be situited in the Provinee of Sindh.

The vbjecis for which the Company is established are to undertake any or all of the
following business in and outside Palkistan,

2

To design, develop, build, establish, vwn, uporale, maintain and manage eleciric power
peneralion plants for the generition of clectric power through ditferent methods and o
sedl, supply and transmit the electic power so generated sulyject to prior permission
Ty the Authorities, i required.

T penerate and produce electric power by conventional and non-conventional methods
inchiding but aot Timited to power gencration from bagasse, coal, gas, Hgnite, oil, bio-

ris, wasle, (hermal, golor, wind, tidal waves and all other available sources of power
sepH b,

To estabhish, ercet, selup, construet, equip, operate, use, wanage, maintain and run
clectric power generating projects and (cansmission systems for generating power by
using wind, fuel, suclear, thermad, peothermal power station, solar, hydro, bagasse, coal,
shoany, andfor any other allemalive, renewable energy sources and bio-energy o
penerale elecivicity and in his repgnd  establish power grid  station, switching,
coversion, and tansmission facilities, ek stations, cables, overhead lines, sub-
stations, switching slations, turmels, cable bridges, link boxes, heat pomps, plant and
evuipment, transmission fowers, huildings, workshops and other facilities as may from
tirne o lime be necessury for the altainment of the abjects of the compuny.

7! wam.\,\*

To carry on Lhe business ol establizshing, Up(‘ld[!llgfﬁﬂsﬂa?‘lf?“‘!ifﬁﬁli\\}@kﬁ,cllIC power
peneraliog projects axd trangimission sysfems [m geé;e%[mgﬁ?a‘p{? buppl ving electric

powu .md to nmuu!dc[uu, m,sunblc ébg h;nec .fmy power

gene rale, zlLLLI[Illl]dlL,, chsluhulu and supply clu,unc yt {iey ﬁfﬁqﬂl.publlc and
privale, including bui not limiled to cilies, towns, bheetm HoekSs “Jm@ &L theaters,
buildings, industries, uliliies and places both |1LIl‘Jl]C ard private ¢ dnfl“fm any and all
other purposes Tur which energy can be employed, o

To generate, produce and sell power to ulility companies, power distribution networks
i orpenizations in e power sector, within and outside the country.

Ta setops, operate and manage one or more pawer plants in order to generate, sell and
supply electricity 1o indusirinl snd other consumers, through distribution networks
eslablished, owned and operated by the Company itself or by any other person,
corporale hody, aulonomor or semiaalonamous corporation or authorily or local
bady, and for that purposes w acquire fand, whether freshold or leasehold, machinery

B
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10,

11,

12.

13,

14.

15,

and equipment, and construct, insiall, opernfc and mainiain thereon power houses, civil
and mechanical works and structures, turbines, bailers, coaling lowers, prid stations,
transmission towers, power lincs, buildings, workshops and orther facilities as may
from time to time be necessary [or the atlainment of the objects of the Company.

To enter into any arrangements with the Government of Pakistan or any local or foreign
government or with any supreme, national, municipal or local authorily, or with any
person and at any place where Ihe Company imay have interest that may be conducive fo
the Company’s objects, or any of them in any made and {o coblain fom such
government or autharity, or other persons any rights, privileges and concessions which
the Company may think desirable (0 obtain and to carry out, exercise and comply with
any such arrangements, rights, privileges and concessions.

To apply for, tender, purchasc, or otherwise acquire any contracts, sub-contracts,
licenses and concessions for or in relation (o the objects of the Company herein
mentioned or any of them uand lo undertake, execute, carry oul, dispose of or
otherwise turn to account the same.

To produce, refine, sell, supply, market, distribute, transpert and otherwise dispose of
crude oil, condensate LPG, NG, and natural gas and refinery gases and by-praducts
pursuant to any of the objeclts mentioned in lhis Memoramdum lor domestic,
commercial or industrial uses or for lighting, heating, power gencration or any other
purposes whatsoever.

To undertake business in the liclds relating to hydel, thermal, solar and wind power,
including any controls, protection, communication and instrumentation syslems or other
equipment required for power plants, substations, industrial m&. allalions, pumping
compressor stations and energy conversion systen.

To offer and tofengage in supply, implementation and installation ol KHY and HV
transinission li es, mecllum and ]nw voltage overhead and underground distributions
network, hig -@)Itﬁggﬁ kg ﬁwumgl: ables, and low voltage AC and DU installations,
rectifier, cap fhor 11;(?1; %%ﬁm{‘l cf,()’mu mer services.

55,:

To act as ~,m civil worle contractors o local and foreign
Governmenls‘agppcles, @ullidlti[gs munmpalmeq, autlonomous corporations, private
and public compaki& {geﬂiﬁ%‘ggﬂ seclor,

Lo

To purchase and import machinery, parts or equipment and any other related items
required in connection with any of the objecls of the Company in any manner the
Company may think fit.

To borrow, procure, raise money in local or any foreign currency rom banks, financial
institutions, multilaterals, non-banking finance companies, group company(ies) or other
persons and to avail finances under any [slamic financing scheme, as may be required
by the Company from time to time on terms that the Company may decm appropriate
and to provide security in respect of any borrowings or other liabilities or obligations of
the Company in such form and such manner as the Company may deem [it, including or
hypothecation of its present or [ulure property in full or in part.

To raise funds by the issue of shares, stocks, bonds, debentures, Participation Term
Certificates, Term Finance Cerlilicates, or any other forin of redeemable capital or

2
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l6.

17.

19.

20,

21,

22,

securities charged or based tipon the undertaking of the Company, or any part of its
property, both present and future or agninst any other security that the Company may
deem fit. .

To purchuse, sell, exchange, improve, mortgage, charge, rent, let or lease, hire,
surrendeér, licence, accept surrender of, and otherwise acquire and/or deal with any
frechold, leasehold or other property, chaliels and effects, whelher rL,al or personal or
immovable or movable or any interest therein,

To open accounts with any Bank or Banks and to draw, make, -accept, endorse,
exceule, issug, negolinte and discount cheques, promissory notes, bills of exchange,
bills of fading, warrants, deposit noles, debentures, letter of credit and other
nepotiable instruments and securities,

Fo own. establish, run and ‘maintain ollTices, branches and agencies ali over Pakistan
or vlsewhere for the development ol business of the Company and to incorporate and
invest in any subsidiaries or other compunies,

T'o invest surplus money of the Company in shares, stocks or securities of any
company, debentures, debenture stocks or in any investments, short term and long
lterm participation, term finance certilivales or any other Government Securities in
such manner as may [rom time to time be decided by the Directors and in accordance
with the relevant laws applicable in Pakistan, without indulging into non-banking
finance business, banking businéss or (he business of an investment company or any
ollier unlawful business,

Tu puarentee the performance of conlracts, agreements, obligations or discharge of
any debi of the Company or on behall ol any other company or person subject to the
applicable provisions of the Companies Ordinance, 1984 in relation to the payment
ol any linancial facility including but nol fimited to loans, advances, letters of credit
or olher obligations (hrough creation of any or all types of moitgages, charpes,
pledges, hypothecations, on execution of {he usual banking documents or instruments
or ulherwise encumbrance on any or all of the movable and ilmmovable propetties of’
the Company, either present or [uture ne both and issuance of any other securities or
surclies by any means in Favour ol banks, non-banking finance companies (NBFCs)
or any financial institutions and lo berrow money for the purposes, of the Company
on such ferms and condilions as may be considered proper. '

To entey into arrangements with the Government or any authority, whether supreme,
municipal, local or olherwise, or auy corporation, company, or persons that may
geem conducive to the Company’s obiecls and to obtain from any such Government,
aulhority, corporation, company or person any charters, contracts, rights, privileges
andd cormission which the (ompnn;f‘ oy think desnable and to undertake any
aclions required to procure the- _L*)Lfriﬁl‘i}ﬂ!ﬂd |A;?I’Eh charter, contracts, rights, privileges,

or commission and to carry xetg;a%gnd (,GM. -ply with any such charters, contracts,
decrees, rights, privileges and (pﬁ)n(g& i
,. o

o ’A;

To uell, transfer, nmrlgugu}-;
any part of the property or'the indera¥ “the Company, either together or in
portions for such considerafiofias the € ump‘ uy may thisk fit and in particular, for
shares, debenture-stock or securities o'y Company purchasing the same or to any
ollier tegul entity or person, by other means, permissible under the law.

3



23,

24,

25.

26,

28.

29,

30.

3L
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,.33

34,

Toe carry out joint venture agrecments wilh other companies or ceuniries within the
scope of the objeots of the Company.

To pay all costs, charges and cxpenses, ifany, incidental (o the promelios, formation,
registration and establishment of the Company.

To 'apply {or, buy or otherwise acquire and use any palent design, copyright, licence,
concession, convenience, innovalion, invention, trademarks, rights, privileges and the
1ike in Pakistan or elsewhere, which may for the time being appear W be useful or
valuable for adding to the efliciency or productivity of the Company's business, as
permissible under the law,

To establish, promote or assigl in establishing or promoling and subscribe to or
become a member of any ¢ller company, associalion or firm whose objects are
simifar or in part similar (o e objects of this Company or the eslablishment or
promotion of which may he benelicial to the Company, as permissible under the law.

To establish and supporl or aid in Lthe establishment and support ol agsociations,
institutions, funds and convenicnces caleulated to benefit the diteclors, employees,
ex-employees of the Company or any dependent thereol” and o grant pensions,
gratuities, allowances, refict and payments in any manner calculated (o benefit the
persens described herein,

To apply for and obtain nccessary consenls, permissions and licences from any
Government, state, local and other authorilies for enabiing the Compuny lo carry on
any of ifs objects into effect as and when required by law,

To cause the Company to be regislered or recognized in any loreign couniry and
cairy ofl its business activities in uny part ol lhe workd.

To create provident fund, graluily fund, pension lund, reserve [und, sinking fund,
insurance fund, or any other specinl fund conducive W the interest of the Company.

Te capitalize such portion of Ihe profits, accumulated profits or reserves of the
-Company as are not distribuled amongst shareholders of the C‘ompnny in the form of

f,d}wdend and as the Direclors ol {he Company may think fit, o issue bonug shares as

\

/} Kyfpmd-up in favour of the sharcholders of the Company.
3 diad.:
(e

personnel or employees or o conlract wilh any third parly, as may be
!4 the Company, lur such time and on such lerms amd condilions as the
A ay deem fit, to enuble (he attainment of any of the objects of the Company.

;To engageoim appoml or oblain services from consultunis, adviscrs, architects,
“engineers, technicians, advocales, lawyers, solicilors, attorneys, agents, brokers,
doctors, professionals/specialis;ln an such terms and conditions as may be deemed
suitable.

To pay, satisfy, or compromise any clains made against the Company which it may

seem expedient lo pay, satisty or compromise, notwithstanding tIm[ the same may not
be vahd in law.



35.

36.

37,

38.

39.

40,

41.

42,

To remunerate Directors, officials, servants of the Company or any other person or firm
or compuny rendering services o this Company, out of, or in proportion to the returns
or roliis of the Company or otherwise as the Company may think proper, either by
cash payment and/or by the allotment to him or them shares or securities of the

Company crediled as paid up in full as nay be thought expedient | in accordance with the
laws to which the Company may he subyjeet,

To amalgamate, merge with, absorb, reconstrucl, de-merge, acquire or take over any
other company or the whole or part of any undertaking having objects altogether or in
parl similar to those of the Company or carrying on any business capable of being
conducted so as directly or indirectly (o benefit this Company, whether by sale or
puwhns(, of the assets, property or undertaking, or divestiture of the whole or part of the
undertaking of the Company or by partnership ot any arrangement in the nature of
parinership or in any other manner or lo enfer into and carry. into effect any
arvangement, or for sharing ol profits, wilh any partnership undeudkmg O person
carrying on business within the objects ol this Company.

“Fu join 'or become members of any associalion company or society formed or to be

formed lor the protection or advancement of the interests of the Company or its
employces or ofherwise engaged in any tridle or business and to promote subscribe to or
suhsidise any association, company or society.

To make a donation of any belongings ol (e Company of whatsoever kind or where so
ever situaled (o any person, persons, corpordlion or corporations to achieve the objects
ol the Company bul so that no gift involving reduction of capital shall be made except
wilh the sanction (if any) for the time being required by law,

To cary on any ofther business which muy seem to the Company capable of being
conveniently carried on in connection wilh any of the above or hereinafter mentioned

business or calculated directly or indirectly to enhance the value or render profitable any

ol the Company’s properties and righis except banking, finance, investment or any other
uttliwil business.

Tu do and perform alt other acts und things as are incidental or conducive to the
altainment of the objects of 1he Company.

To insure the Company egainst the risk or peril of loss, damage, destructions,
demolition or diminution and generally tuke measures for the safe custody, defence and
protection of the Company’s interests, au.'}ws 13 ng: bl%ancl immovable properlies,
records, documents, belongings and man {tfwu and t é?%any insurance policies or
enfer inlo any contracts of insurance, g,ug’fm lee g}p'ndgm ity f0r attaining the aforesaid
objectives. Without limiting the Ecnemh{\ﬁinfl-m g“@ing~to mRe out marine, hull, fire,
molor and miscellancous  accident, | puﬁ%

insurance, explosion, third party claims; Igwguo
mferruption, workien’s compensation ([‘
NECCSSATY,

rptofits }naéhf__iery breakdown, business
.‘“ ttier” 1hsura1‘1t:es as may be considered

T,.JHL “ ,a,

To adopt such means (both in and outside Pakistan) of promotion, marketing and
making known and advertising the products und services of the Company as may seem
expedient subject to the laws lo which the Company may be subject.

ﬁfieflty guarantee, group



43, Tt is, hereby, undertaken that the Company shall not engage in banking business or
Forex, illegal brokerage, or any business ol investment company ar non-banking
finance, company or insuranice or leaging or business of managing agency or in any
unlawful business and that nodliing contained in (he object clauses shall be so
construed to entitle it to enpape in such husiness directly or indircetly and the
Company shall not launch mulli-level marketing (MLM) Pyramid and Ponzi
schemes. ' ' '

o It is undertaken that the Conquny shall not advertise or distribute/circulate any

5\ pamphlet, other means of promolion or negotiation, offer for sule vy lake advance

* money for further sale of plots, hauses, flals, ete., Lo the general public or individual

4= unless' such plots, liouses or (lais cle., have been acquired and arz developed by the

¥ Company and shall not indulge in any sort of housing finance company business as
mentioned in the Non-Banking I‘inance Companies (listablishment and Regulation)
Rules,}2003. '

45. Notwithstanding anything staled in any objects clause, the Company shall obtain
such other approvals or licenses from the competent aulhorilies, as may be required

hY
%l under any applicable law for 1he lime being in Force, to undertake a particular

L

business.
[V,  The liability of the members is limilcdl.

V. The Authorized Share Capitat of the Company is Rs. 100,000,000/-, (Rupees Ome
Hundred Million Only) divided into 10,000,000 (Ten Million) shares of Rs.10/- (Rupees Ten),
each, comprising of such classes and kinds ns my be permissible under the Companies Ordinance,
1984 or any othef statutory enactment or modification thereof or ingtrument as may for the time
being be applicable to the Company.

Certified to be Trye Copy

Juint Registrar of Companies

'L-}Pn\l L
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we herennder subscribed, are desirous of being formed into a

Company, in pursuance of this Memorandum of Association, tod we respectively agree to take the number of shares in
the capital of the Compuny set opposite our respective numes:

Nivne and surnamwe witly

Nalivnality Oeeuprntion Residentlal nddress in Tull Number of shires Slgoature
father’ shusband’s name {pnesent o with amy taken by each ’
former name) frmer subseriber
o mnlionality
in fwll and block | ciler :
Mirpurkhas Sugar Mills Lod. | Pokistani Business | 2™ Floor, Modern Motors 94
CUNL. 0001893 House, Benumont Road, {(ninety-four)
Holding Company Kurnehi
(through Abid Akber Vazir)
Mr. Aslam Faruque Pakistani Business l4t, Streel 6, 01
Sfo. (Late) Zahid Faruque OfT: Khyab-¢- Bukhari, ( One)
CNIC # 42301-6351391-7 Pl - V1 DUHUA, Karachi.
_ 01
Mr. Shehryar Faruque Pakistuni Business 13-A/EE, 2nd Sunset Street. { One)
Sto. (Latey Mahmood Farugue D LA, Karuchi.
CNIC # 42301-9099307-3
) 01
Mr. Tarlq Faruque Pakistani Business 13-A/1, 2nd Sunset Street, ,,;@;:L‘,'ﬁfrt;)f?%
Sfo. (Lale) Igbal Faruque DL A, Karachi. fff%@\\\{]ﬂﬂi' PN
CNIC # 42301-1565011-1 f)?‘ A, S
Mr. Abid Akber Varir Prakistini Busginess 12171, o1l Street,
S/o. Akbar D). Vazir [Chayab-e- Rahat,  §3,
CNIC # 42301-3233340-1 Ph-¥1, 12.1LA, Karachiy
Mr. Yasir Masood Pulkistani Business BE/1, Sleeel 25,
S/0. Masood Ahmed Khayul -¢- Saher,
CNIC # 4230160961 67-7 Ph- VI, D.FLA, Karachi
01
Mr, Wasif Khali Pakistani Business | D-30, Black “N* North (Cne)
Sfo,Khalid Wahab - Nazimuabhabd, Karachi.
CNIC # 4210118935879
100
(Hundred)
Dated this 18ch day of July 2016
WITNESS TO ABOVE SIGNATURES:
Full Name: NI Pyt Lid. Signature:

Full Address: 3™ 'loor, AWT Plaza, 1L Chundrigar Road, Karachi, 74200

7
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THE COMPANIES ORDINANCE, 1984
(COMPANY LIMITED BY SHARES)

ARTICLES OF ASSOCIATION

OF
MIRPURKHAS FNERY LIMITED

PRELIMINARY

The regulations contained in Table "A' in the I'irst Schedule to the
Companics Ordinance, 1984 shall not apply to the Company
except is so tar as the same are reproduced, coulnined or deemed to
be contained in or expressly made applicable by these Articles or
the Ordinance.

The marginal notes herelo ahnl! not ellect the construction hereof
in these Presents, thlﬁ%“‘r[m; he, something in the subject or
context inconsisiel f‘i’h&cwuh tﬁ@;{@ﬁhomnp ferims shall have the
meanings dssign? ?5‘111641' feveuntlehiny

{;m
"Articles” me .msm |
framed or as lmm (\nn& 1& l y

J’
"Board" means the Bofmﬂgf D‘ueclma ol the Company for the
tune being,

"Company" means MIRPURKHAS ENERGY LIMITED.
"Chief Executive' means the Managing Director of the Company,
by whatever name called appointed pursuant (o the Ordinance.

"Chairman™ means the Chairman of the Bouard of the Comipany,
appointed [rom time to time pursuant to these Articles,

"Directors”™ mean the Directors for the time being of the
Company including alternate Directars for (he lime being of the

Company.

"Dividend" includes bonus.

Table "A' not
to apply

Interpretation

‘The Articles’

*The Board'

"The Company'

or “this Company -

*The Chief
Executive'

“The Chairman'’

"The Directors'

‘Dividend'



"Financial Statements'" means a balauce sheet, profit and loss
account, cash flow slatement, statcmiend showing changes in
equity, accounting policies and explanatory notes.”

"In writing" and "Written" includes printing, litho-graphy,
typewriting and other modes of representing or reproducing wards
in a visible form.

"Member" ‘means a member ol (he Company, as defined in
Section 2(1)(21) of the Ordinance.

"Month' means calendar month.

"Ordinance" means the Companics Ordinance, 1984 or any
statutory modification or re-enactiment thereof for the time being in
force.

"Office” means the Registered Ollice for the Llime being of the
Company.

"Proxy" includes an attorney duly constitulgd. under a power of
Y ekl
attorney. AT
%' L‘}F{‘ fr ey
. S e
"Person' includes the Governmcn}f Gf Paleistdir 1{165 Liavernment

of the Provinces, Corporations, Ass% & ligs Corporate as

well as individuals. s ¥ ;
b

At
| %’, AL
"Registrar" means a Registrar, an él@l t fial Registrar, a Joint
Registrar, a  deputy Registrar or :1h7??§}§3$"j${§§.§:_;1‘i-1'1‘: Repistrar  of
Companies. o

.

"Register" means the Register of Mcinbers to be kept pursuant to
Section 147 of the Ordinance.

"Redeemable Capital" means tlie Redeemable Capitlal, as
defined in Section 2(1)(30A) of the Ordinance.

"Special Resolution' has the same meaning as is assigned thereto
by Section 2(1)(36) of the Ordinance.

"Secretary" means the Secretary [or the time being of the
Company.

"Seal" means the Common Seal ol the Company.

Words importing the singular number shall include the plural
number and vice versa.

'Financial
Statements'

“In writing'
and “written'

‘Member'

‘Month'
“Fhe Ordinance'

&

“T'he Office'
"Proxy'

‘Person’
“The Registrar'

"I'he Register'

()

“I'he Redeemable
Capital

"Special
Resolution'

“I'he Secretary’

‘Seal'

‘Singular' and
'plural number'



SN

Words importing the masculme gender shall include the feminine
gender.

Unless (he context otherwise requires or otherwise defined herein,
words or expressions contained in these Arlicles shall bear the
same menning as in the Ordinance.

BUSINESS

The Company shall not commence or exercise borrowing powers
until a ceriificate of commencement of business has been obtained 'as
required by the Ordinance,

CAPITAL

The authorized capital of the Company is Rs. 100,000,000/-,
(Rupees One Hundred Million Only) divided into 10,000,000 (Ten
Million) shares of Rs.10/- (Rupees Ten) cach, "miniraum
subscription" within the meaning ol the Ordinance, shall be Rs.
100,000.

The Dum lors mdy Wth lht_, ganetion 0[ [lm (‘ 18

; wx}g ,1n~ genelai

the Ordinance. Vaualmm mcludm;., '11)1é

| &7
c:nhanwmull in Eha 1151115 of holdel&, of sllm\‘ o

The Dirccltors shall, as regards any all(}[mul1i"‘"’u?["<‘s'l’1'szés, duly
comply with the applicable provisions «f the Companies
Ordinance

The new shares consistert with the provisions of the Ordinance
shall be issued wvpon such terms and conditions and with such
rights and privileges annexed thereto, as the resolution passed in a
general meeting creating the same shall direct and if no direction
be given, as the Directors shall determine.

The Company may increase the capital of the Company by the
issue of Turther shares and may decide 10 wham such shares shall
be offered und in absence of such determination, the shares shall be
under the control of the Directors who muy allot or otherwise
dispose ofl the same (o such persons, ¢n suzh lerms and conditions
and at such times, as (he Directors, subject (v the provisions of the
Ordinance, may deem {it and subjecl to Seclion 73(1)b) of the
Ordinance (o give to any person for such consideration as the
Board deems [it, in payment or part paymenl lor any property sold

-

i
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11.

or ftransferred, goods or machinery supplicd or for services

rendered to the Company in or aboul (he formation or promotion of

the Company or the conduct of its business or in satisfaction of any
outstanding debt or obligation of the Company, and with power 1o
issue shares either at par or at premiium and, subject to the
provisions of the Ordinance, at a iscount, provided always that
upon the issue of further shares, the Directors shall, offer such
shares to the members in proportion o the existing sharcs held by
each member and such offer shall be made by notice specilying the
nutber of shares to which a 11]61]111(,4!"18“(51 —T‘l'lc sand limiting a time
within which the offer if nolfmta{mr:lcd w1} N decnmd to be
declined and after the expnal% gu“ ol t{h;wtuhc or on mc,cq){ ol
information from the memberglt heft of
declines to accept the same, }th;o Ll‘i muy dmpow off such
shares as provided in the OLC{I]h ‘i;pb. 'ljhe fiew shares shall be
subject to the same ploVISiom “wiflf” relererice (o transfer,
transmission and otherwise as tTm’f’kl ;‘gbf-m the original share
capital, e

A resolution by which any share is sub-divided or consolidated
may, subject to the Ordinance, determine that as between holders

of shares resulting from sub-division or consolidation, rights of

profits, votes and other bencfit altaching lo them will be
proportionate to their paid up value aud where shares issued are
sub-divided or consolidated, shares of the same class as those
previously issued, and the rights attaching to them, subject as
aforesaid, shall be the same as lhose attaching to the shares
previously held.

The Company may, by Special Resolulion, reduce its share capital
in any manner and subject to any consent required under the
provisions of relevant laws and regulations for the time being in
force, The provisions of the Ordinance shall be complied with in
this regard. '

Except to the extent permitted by the Ordinance, no part of the
funds of the Company shall be employed in the purchase of any
shares of the Company, and the Company shall not give, whether
directly or indirectly, and whether by means of a Joan, guaraniee,
the provision of security or otherwise, any financial assistance for
the purchase of or in connection wilh a purchase made or to be
made by any person of any shares of tlic Company or give any loan
upon the security of any shares of the Company,

Sub-division ox
consclidation of
shares

Reduction of
Capital

l.oans, advances
for and purchase of
company's

shares probibited

€

e

-
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Lvuy sharcholder shall Ildll‘l lf@,.lfl/}e

SHARES

Shares may be registered in the name of any individual, limited
company or other body corporate but not in ihe name of a minor,
insolvent or person of unsound mind, unless otherwise required
under applicable law. Not more than [Our persons shall be
registered as joint-holders of any shares.

If any share stands in the name of two or more persons, the person
first named in (he Regisler shall, as regards réceipt of Dividend or
services of nofice, and all or any other matters connected with the
Company cxcepl the transfer of shares, be deemed (he shareholder.

In the case of the death ol any one or more ol (lic persons named in
the Register as the joint-holderszeslmmy, shave, the survivor or
survivors shall be the 011?45@1*96'“01* Pargtns recognized by the
Company as having any llﬁ(ﬁ l&();«ku-,qnlef’esw’;\|1l such share, but
nothing herein u)n[amecl h il I utse the estate of' a
jomt-holkler from any hjliajily Hy him jointly with
any other person. H é

-y/ 1 address and such
d to be his registered

(ﬂ(m”
B J“‘
address shall for all purposes- bcid‘xsté

address.

CERTIFICATE

"Every person whose name is entered as a Member in the Register

shall without payment be entitled to reccive, after allotment or
registration of {ransfer, one certificate for all his shares or several
certificales eacit for one or more of his shares and upon payment of
such charges, if any, as the Directors may delermine for every
certificate alter the first,

The certilicate of title of shares and duplicutes thereof when
necessary shall be issued under the Seal ol the Company and
signed by (wo Direclors, or by one Direcior aud the Secretary.

The Company shall not be bound to issue more than one share
certificate in respect of a share or shares held jointly by two or
more persons, and delivery of a share certificite o any one of the
joint-holders shall be sufficient delivery to all,

The Company shall, within ninety days, afier the allotment of any
5

Persons in
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20.

21.

22.

23.

24.

_certificate having been lost or destroyt

of its shares, and within forty five days alier the date on-which the
application for the registration ol {ransfer has been lodged,
complete and have ready for delivery the certificates ot all shares,
allotted or transferred, and shall serve notice to the shareholder,
unless the conditions of issue of the shares otherwise provide.

If any certificate be worn out, delaced. destroyed or lost or if there
is no further space on the back thercol {or endorsement of {ransfer,
it may be renewed or replaced on payment of such fee, not
exceeding five rupees, as the Dircctors may from time to time
prescribe, provided, however, that such new cerkifisalg shall not be
granted except upon delivery of the WU1'115531!’1;;(:)‘/4:‘\‘61%I’ei‘cgggfﬁxlgkiised up
cetlificate for the purpose of cancclldftion or upoitpigofl of
destruction or loss to the satisfction offhe Ditéclots afi

+ . . 1o e
indemnity as the Directors may dJégns

l3) '
A

shall be marked as such.

If and whenever as a result of au issucor-HER Sies or any
consolidation or sub-division of shares any Member becoimes
entitled to hold shares in fraction, the Directors shall not be
required to issue such fractional shares and shall be entitled to sell
these shares at a reasonable price and pay and distribute to and
amongst the Members entitled to such fractional shares in due
proportion the net proceeds of the sale thereof.

For the purpose of giving effect (o any sale under Article 21 the
Directors may authorize any person o transler the shares seld to
the purchaser thereof, and the purchaser shall be registered as the
holder of the shares comprised in any such transfer, and he shall
not be entitled to see the applicaltion of the purchase mouey nor
shall his title to the shares be alTected by any irregularity or
invalidity in the proceedings in refercnce to the sale.

COMMISSION AND BROKERAGE

The Company may, subject to the Ordinance, al any time, pay
comumission or brokerage to any person [or subscribing or agreeing
to subscribe (whether absolutely or conditionally) for any shares or
securities of the Company, or procuring or agreeing (o procure
such subscriptions (whether absolute or conditional).

The Company may issue ordinary shares or grant option (o convert
into ordinary shares against loans, ixlebiedness, debenture and/or
redeemable capital or other security in the manner provided in the
Ordinance.

Certificate

Replacement of
Certificate

4
E‘.
Proceeds from
fractional shares
Sale of whole
shares in lieu
ol fractional
amount
e

Comnission and
Brokerage

Shares in lice of
dcbentures, etc.




e

.

25.

26.

27.

29,

30.

TRANSFER AND TRANSMISSION OIf SIIARES

Subject (o the provisions of the Ordinance, no (ransfer of shares
shall be registered unless a proper instruinent duly stamped and
executed by the transferor and the transleree has been delivered to

the Compuny together with the certificate or certificates of the.

shares. The instrument of transfer ol any shares shall be signed
both by the transferor and transferee and shall contain the name
and address of the transleror :md tranaleree. T'he (ransferor shall be

deemed (o remain thes JIC_} er-0f-such share untit the naine of the
transferce is (,nlg,l\ ¢ 11; [he Reglstu in respect thereof. Each
signature 10 sucly, \mﬁﬂi’ ‘sl | bc 'du y allmlml hy the mgnatme of

one witness whni shall“

‘3—.'-‘..

L{){\ ol transter duly rectified
nnpany ~hdll within forty—ﬁve

Upon thu te- imlgbmem (y

‘-‘:

satistied as lo [ht., valld ll\/ of [hL transfer in all material 1espccts

Application for the regislrulion of shares may be made either by
the transferor or the transleree and subjecl tu the provisions of
Article 25 hereof, the Company shall enler inlo the Register the
name of the transferee in the same mamner and subject to the same
condition as it application for regisiration was made by the
transferec:.

If the Dircetors refuse to register the transler of any shares they
shall within thirty days from the date on which the transfer was
lodged with the Company send to the tanslerce and the transferor
notice ol such refusal,

BEvery transmission of share shall, if so required by the Directors,
be evidenced by an instrument ol transmission in such form and
shall be verified in such manner as the Directors may require. The
Directors may decline to register any such transmission unless it
shall be in such form and so verified and ihe regulations of the
Company complied with. All instruments of (ransmission which
shall be registered shall remain in the custody of the Company for
such period as the Directors may determine. Any instrument of
transmission which the Directors may decline to register or act
upon shall be returned to the person depositing the same.

Bvery instrument ol transfer shall be lelt al the office for
registration, duly stamped, accompanied by the certificate of the
shares to e transferred and such other evidence as the Company
may require (¢ prove the title ot the (ransferer or his right to
transfer the shares. All instruments of transior which will be
registered shall be retained by the Company. Any instrument of

.-,
i
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given



31.

32.

33.

35.

transfer which the Directors may decline to register shall, on
demand, be returned to the person depositing the same.

Whete it is proved to the satisfaction of the Directors that an
instrument of transfer duly signud by e transferor and the
transferee has been lost, the compuny may, if the Directors shall
think fit, by an application in writing made by the transleree and
bearing the statps required by an instrument of transfer, register
the transfer on such terms as to indenmify as the Dircetor may
think fit.

No fee will be charged for registering transfer of shares.

The transfer books and Register may be cloged for any lime or
times not exdeeding in the whole frty-live days in cach year, but
not exceeding thirty days at a time, in accordance with the manner
specified in the Ordinance.

f

""\w
".:jc‘,d\ Lalt JBQY - '*}.
{ c:(;’\"’

"'()Mlo\‘l‘, )“‘ the

A nomince, if any, appoinfed
Oldmance ora legql LCpLesent'mw G

A Ihc
e}\ocutms or ndmlmshatms of lhc lahl«,ﬁluvwlnl holc[tm shall be
the only person entitled to be so rec u;ﬁms’&dci 10“C‘ompany shall
not be bound to recognise such nominee or lugal representative
except as provided in the Ordinance unless he shall have obtained
probate or lefters of administration or ether legal representation, as
the case may be, from a duly constituted cowrt in Pakistan or from
any court or authority authorized by an Act of the legistature or by
any order or notification of the Centruf or Provincial Government,
to grant such probate or letters of administration. Provided
nevertheless that in special cases, and in such cases only, it shall be
lawlul for the Directors to dispensc with the production of probate
or letters of administration or such vther legal representation upon
such terms as to indemnity or otherwisc as the Directors may deem

fit.

The Company shall incur ne liability ov responsibility whatsoever
in consequence of their registering ov giving cffect to any transler
of shares made or purporting to be made by an apparent legal
owner thereof to the prejudice of persons having or claiming any
equitable right, title or interest to or in the same notwithstanding
that the Company may have had notice of such equitable right, title
or interest, or notice prohibiting registeation of such transfer, and
may have entered such notice or relerved thereto in any book of the
Company and shall not be bound or required to attend, or give
effect to any notice, which may be given to them of any equitable
right, title or interest or be under any liability whatsoover for
: 8

Registration of
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36.

37.

38.

39.

40.

41.

u‘
- requisition of the hq‘klt:z Aot JIL%. i

refusing o neglecting so to do, though it may have been entered or
referred 1o in some book of the Company. ['he Company shall
nevertheless be at liberty to regard and attend o any such notice
and give cllectthereto if the Directors shall so think fit.

GENERAL MEETINGS

A general meeting to be called the annual gencral meeting shall be
held, in accordance with the provisions of the Ordinance, within
eighteen months from the date of incorporation ol the Company
and therealier dnce at Jeast in every calendar year within a period
of four months following the close of its linuncial year and not
more than fifteen months after the holding of its last preceding
annual general meeting and shall be held on (he date, and at the
time and place as may be determined by the Directors. Any
meeting ol the Members of the Company, other than an annual
general me blll"lg,, shall be cnllqd an Extraordinary General Meeting,
et 73’““'“"",?/» o

The statutory muel}mg“ ;{‘;[hg,} (,Ump;ﬂi*fy shall be held in the manner,
for the purpose antf 1{1- 1 6‘:13}3 10dclf“quuul by the Ordinance.

£3
The Direclors nn,y Wh ﬁjhey yhink lit, and shall on the
fo 10%4 of (he issued capital
of the Campany, lon*tl},wnh plﬁq\cﬁd o convene an Extraordinary
General Meeting of [llc*C‘ffl'ﬂ‘]J'\i‘ny md in case vl such requisition,

the provisions of the Ordinance “shall apply.

NOTICE OIF MEETING

Subject to the provisions of the Ordinance twenly-one days notice
at least (exclusive of the day on which (he nolice is served or
deemed (o be served, but inclusive of the day [ur which notice is
given) specifying the place, the day and the hour of meeting shall
be given in respect of a general meeting. In case of special
business the general nature of that business shall be given in the
manner hereinalter provided or in such other manner, if any, as
may be preseribed by the Company in general meeting or i the
mamner providad by the Ordinance, 1o such persons as are under
the Ordinance or under these Articles, entilled to receive such
notice from the Company,

An accidental omission (o give notice of a meeting to or the non-
receipt of notice of a meeting, by any person entitled to receive
notice shall not invalidate the proceedings of the meeting,

With the consent in writing of all the Members entitled to receive
notice ol a particular meeting, that meeting may be convened by
0
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42.

43,

44,

45.

46.

47.

such shorter notice and in such manner as those Members may
deem fit subject to approval by the Repistrar on application made
by the Directors.

PROCEEDINGS AT GENERAL MELETINGS

The business of an annual general meeting shall be to receive and
consider the financial statements and (he reports of the Directors
and of the auditors, to elect Directors, 1o declare Dividends and to
appoint auditors and fix their remuncration. All other business
transacted at an annual general mecting and all business (ransacted
at an extraordinary general meeting, h_h;l” bedogmed special.

;{f;‘.f;;\.’x-‘ EREY Ei,fi’.’;q
No business shall be transacted’ af ‘hny gguer al 11'1tst‘41ng unlcs%

g

Y

it

quorum of meeting is presei 7
proceeds to business and throug
provisions of the Ordinance, fi
by proxy at the meeting and 1e|b|
than twenty five percent of the loln@(ful;n; ]"}owﬁl, of thc (ompdny
shall be a guorum.

IT within half an hour from the time appointed for the mecting a
quorum is not-present, the meeting shall stand adjourned to a date,
time and place to be determined and at the adjourned meeting the
Members present being not less than two Members shall be a
quorum.

The Chairman if any, of the Board ol Directors shall preside as
Chairman at every general meeting ol the Company, ot if there is
no such Chairman, or if he shall not be present within fifteen
minutes after the time appointed Ry the holding of the meeting or
is unwilling to act, the Directors present shall elect one of their
member to be Chairman of the mecting, or i’ no Director be
present or if Directors present decline to take the chair, the

Metubers present shall choose ane of their number to be Chairman

of the meeting.

The Chairman may with the consent of any meeting at which a
quorum is present (and shall if so direcied by the meeting), adjourn
the meeting from time to time and from place (o place, but no
business shall be transacted at any adjourned meeting than the
business left unfinished at the mectiog from which the
adjournment took place.

f

At a general !mecting, a resolution put fo the vote shall be decided
on a show of hands, unless a poll is (before or on the declaration of
the show of hands) demanded in accordance with the applicable
provisions of the Ordinance as follow::

10

Special Business
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48.

49,

50.

a) by the Chairman of the meeting of his own metion; or

b) by at least five Members having the right to vote on the
resolution and present in person or proxy;

¢) by any Member or Members present in person or by proxy
and having not less than one-tenth of (the (otal voting power

“in respect of resolution; or

d) by any Munbel ar Membels |JlLSt,lll i pu son or by proxy

vols on the 1esolutﬁl s
sutn ]1db bt,en pa;(Lrup

% less 411[111 one- tenth of
'Shal éﬂh conlerring that right.
—Ji ,i !

p-y. or lost, and an
entry {o (hat cffect in the bon]cﬂﬁonlmnmb the minutes of the
proceedings of the Company, shall be conclusive evidence of the
fact without proof of the number or proportion of the votes
recorded i lavour of or against such resolution.

I a poll iv demanded on any matter other than the election of a
Chairman or ¢n a question of adjournment, {t shall be taken in
accordance wilh the manner laid down in the Ordinance at such

¢ fime, not more than fourteen days from the day on which it is

demanded, as the Chairman of the meeting may direct.

The results of the poll shall be deemed to be (he resolution of the
meeting al which the poll was demanded. The demand for a poll
may be withdrawn at any time by the person or persons who made
the demaid.

The demand ol a poll shall not prevent the continnance of the
meeting for the transaction of any business other than the question
on which the poll has been demanded.

The Chairman ol"any meeting shall be the sole judge of the validity
of every vole fendered at such meeting. The Chairman present at
the taking of poll shall be the sole judge of the validity of every
vote tendered af such poll.

-
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52,

54,

55.

56.

57.

58,

VOTES OF MEMBERS
Ona poll every Member present in persan or by proxy shall have
one vote in respect of each sharc held by Lim. On a show of hands

every Memnber present in person or by proxy shall have ane vote,

In the caseof joint-holders the votc of the senior Member present

whether in person or by proxy shall be aceepted to the exclusion of

the votes of the other joint-holders. and for this purpose seniority
shall be determined by the order in which their names stand in the
Register.

A Member of unsound mind, or in respect of whom an order has
been made by any court having jurisdiction in Junacy, may vote,
whether on a show of hands or on a poll, by his committee or other
legal guardian and any such comumiltec or guardian may, on a poll,
vote by proxy. '

al ‘MJ 1,70{?(;*3\
dlll[uﬁton 0[ any w)tc uxucpl
AN

No objection shall be Ialsed to
at the meeting or ad;oqud chitfn
is given or tendered, and i)Vet;ﬁf ¥

shall be valid for all putpose A
time shall be referred tovihe CH
decision shall be final and &QHC.J,LIQI\ ¢,

M_:Wf 3
On a poli, voles may be given eiiher mpc.‘l.x'umll y or by proxy.

The instrument appointing a proxy shall be in writing under the
hand of the appointer or of his attorney duly authorized in writing,
or, if the appointer is a body corporiale, corporation or company,
either under its common seal or under the hand of an officer or
attorney duly authorized.

The instrument appointing a proxy and the power of altorney or
other authority (if any) under which it is signed or a notarially
certified copy of that power or authority shall be deposited at the
office not less than forty-eight hours before the time for holding
the meeting at which the person nanmcd in the instrument proposes
to vote, and in default the instrument of proxy shall not be treated
as valid.

An instrument appointing a proxy may be in the following form, or

in any other form which the Directors shall approve:

I/we S0, Dio. Wi,
of . ..
being a membur of Mirpurkhas Energy Limited

12
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61.

(the Company) and holder of - Shares as per Share Register Folio No.
_herehy appoint

(Name)
of

(Tull addeess)
or failing hinvher

(Name)
of

(full address)

as my four pwoxy (o atlend, speak and vote for me/us and on my/our behalf, at
the ___ _Annualt General Meeling / Extra Ordinary Cieneral Meeting of the

. Company 1o he held on , al _aad at any adjournment
thereof.
As witnessed given under my/our hand{s) __ dav ol
1. Wilness:
Signalure [~
Name Aflix Revenue
NIC No, — Stump
Address et JA I -
- AN
é @\)’“f‘ o R .
‘;f’:g;?' ¢ Sigaature of Members
Fis :
(a
2. Witness: f .y g -
" o, - -
Signature = 1 \"‘f ‘jl){ﬂt sholder™s FolioNo, _ L
Natne 5 fhias e (e \‘}’N {0 N,
Ni¢C No. &, QX q*‘;‘,‘l}
Adklress_ S I e

rag e g
e

Pated:

“The instrument appointing a proxy shall e deemed to confer

authority to demand or join in demand for a poll,

A vote given in accordance with the terms ol an instrument of
proxy shall be valid notwithstanding the previous death or insanity
of the principal or revocation of the proxy ar ol the authority under
which the proxy was executed, or the transier of the shares in
respect ol which the proxy is given, provided that no intimation in
writing ol such death, insanity revocation or transfer, as aforesaid
shall have been received by the Company at the office before the
commenceinenf of the meeting or adjourned mecting at which the
proxy is used.

Any corporation or body corporate which is a4 Member of the
Company may by resolution of its Directors or other governing
body aulliorize such person as it thinks [, to act as ifs
representalive at any meeting of the Company or of any class of
members of the Company and the persons so authovized shall be
entitled to exercise the same powers on behalf ol the corporation
which he represents as that corporation could exercise if it were an

13
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62,

63.

64.

individual mewmber of the Conipany, present in person. A
corporation attending a meeting throuph such representative shall
be deemed to be present at the meeling in person.

DIRECTORS

The number of Directors to be elecled shall he lixed according to
the provisions of the Ordinance subject (0 the condition (hat until
otherwise determined, the number of Directors (o be clected in
accordance with the provisions of the Ordinance shall nof be less
than three and more than twelve. In addition to the Directors
clected or deemed to have been clected by shareholders, the

Company may have, subject to the provisions ol the Ordinance,

Directors nominated by the Company's creditors or other special
interest by virtue of contractual arrangements,

The following shall be the first Dicectors P ['the Campany:
1. Mr. Aslaim Faruque 2. iy, Shehryar Farugque
3. Mr. Tariqg Faruque 4, M. Abid Akber Vazir
5. Mr. Yasir Masood 6. Mr. Wasil Khalid

All the first Director(s) who are subject to retirement in lerms of
the provisions of the Ordinance shall hold office until the clection
of Directors in the first annual general meeting unless any of them
earlier resigns, becomes disqualificd as a l)ug/lorftﬁl“"ﬂ_l‘l— rwise
ceases to hold office. e ;

Notwithstanding the provision of these Ar l;lp cq(,g“l]ga
election, tenure of office and remaoval ol T Ltmlol{, Sh
'mdf or ¢arried out 111 acc(ndanoc w:lh |nuv1i; (‘)nq 0

clected by the Members in general mcelm;:, Imm, mﬂ)q\ng‘?l.l
candidates eligible for election in the [nllowing manner:

a) Every member present in person or by proxy or by
representative shall have such number of votes as is equal
to the, product of the number ol voting shares held by him
and the number of Directors Lo be elected,

b) . The number of votes calculaled in accordance with the
preceding clause (a) may be given to a single candidate or
may be divided between any (wo or more candidates in
such manner as the person voling may choose; and

c) The candidate who gets (he highest number of votes shali
be detlared elected as Dircelor and thea the candidate who
gets the next highest number of votes shall be so declaced

! ‘14
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606.
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68.

69.

70.

71.

and so on until the total nllmhcn of Lhreclors to be elected
s hu, 50 elected,

Any persen who seoks to contest an eloction to the office of
Director shall, whether he is a retiring Director or otherwise, file
with the Company, not later than fourteen days before the date of
meeting at which elections are to be held, a notice of his intention
to offer himsell for election as a Direclor, provided that any such
person may, at any time, before the holding of elections withdraw
such notice,

Save as provided in the Ordinance, no person shall be appointed as
a Director unless he ts 8 Member of the Company. .

Retiring irectors shall
their successors me-e‘,k{:p

"'.r\
&
f’;}

tinue to perform their functions until

(a')

bm&. ;m ! general meeting shall hold

‘&
eleull(m in L,HC( llVTE u n[cs%he (351,1,1%41 fesigng, becomes disqualified

for being u Dm,c,l(‘u (mcvtit‘lhiss\:{;gg%s {o hold olfice.

'The remunciation of a Director for altending the meetings of the

‘Board shall, from time to time be determined by the Board. The
- Directors shall:be paid such travelling, boinding, lodging and other

expenses properly incurred by them in or about (he performance of
their duties or business if any of them has to come to attend the
Board or peneral meeting of the Company {from outstation.

Any Direclor appointed (0 any executive ollice including for the
purpose ol this Article the office of Chiel Eixceutive, Chairman, or
to serve un any Commiltee or to devote spevial attention to the
business of the Company or who otherwise performs extra
services, which in the opinion of the Directors are outside the
scope of the ordinary duties of the Directars, may be paid such
extra remunerailion by way of salary, fees, percentage of profits or
otherwise as shall from time to time be determined by the Board of
Directors and be subject to provisions of any law [or the time being
m force applicable to the Company.

Subject to he provisions of the Ordinance, the Company may at
any time, by resolution i general meeting, remove a director,
appointed under the applicable provisions of the Ordinance or
elected in the manner provided for in the Ordinance but no such
resolution shall be deemed to have been passed if the aumber of
votes cast against it is equal io or exceeds;

i l"o]l(,)\:ymg the date from which his
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73.

(a) the minimum number of voles that were cast for the
election of such Director al lhe immediately preceding
election of Directors, if the resolution refates to the removal

of Director elected under sub-seclion {5) ol Section 178 of

the Ordinance; or

(b) the total number of votes fur (he time being computed in

the manner laid down in sub-section (3) of Section 178 of

the Ordinance divided by thie number of Directors lov the
time being, if the resolution relutes to removal of director
appomted under Section 176 or Section 180 of the
Ordinance.

Any casual vacancy occurring amony (he elected Directors may be
filled up by the Directors, but a person so appointed in lieu of an
elected Director shall hold oflice for (he remainder of termt of the
Director in whose place he is appointed. Belore filling in any
casual vacancy on the Board, the Dircctors, shall in writing notify
their intention of filling such vacancy to the Member or Members,
if any, whose interest were represented by the Director vacating
office and shall fix a term of not less than fourteen clear days
during which such Member or Members may recommend (jointly
if there are two or more Members) a candidate for nppom[ment as
Director to fill such wvacancy. 11 th Mp‘ ;
concerned recommend a candidalc ':’hg wnllmﬁ{ !~lu, term
prcscubcd the Directors may dppmn! «I ALV ,,tpl 10~ [;ll the

‘ p: or
o f;asudl
vacancy on tlle Boalcl

Any Dir ector who intends to be, or is absent for «1 per fiod of not less
than three (3) months from Pakistan, may with the approval of the
Board (such approval not to be unreasonably withheld} nominate
any person o be his alternate Director. Particulars of such
nomination should be filed with (he Secretary of the Company.
Such alternate Director during the absence of Lhe appointer from
Pakistan shall be entitled to receive notice of and to attend and vote
at meeting of Directors and shall he subject to the provisions
contained in these Articles. He may cxercise and perform all such
powers, directions and duties as his appointer could have exercised
or performed including the power of appointing another alternate
Director. An alternate Director so appuinted shall not be entitled to
receive any remuneration from the Company nor be required to
hold any qualification shares. Such appointment shall be recorded
in the Directors minutes book. A rcctor may at any time by
notice in writing to the Company remove an alternate Director
appointed by him upon his return to Pakistan, or on the death of, or
16
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75.

reticement or rgsignation as Director of the Company, the alternate
Director shall cease to be an alternate Director provided that if any
Director retires but is re-elected at the meeting at which such
retirement look effect, an appointment made by him pursuant (o
this Article which was in [orce immediately prior to his retirement
and re-election and which has not otherwise ceased to be effective,
shall continue lo operate alter his re-election as if he had not so
retired. An alternate Director shall not be deemed to be the agent
of the Dircetor appointing him but shall be reckoned as one with
his appointer. All appointments and removals of alternate Directors
shall be elfected by writing under the hand ol (he Director making
or revoking such appointment and leff a1 (he office of the
Company. For (he purpose of assessing a quorum in accordance
with 111a, pmvmmm of Alﬁllclb 88 hereof, an alternate Director shall
Any Director may act as an alternate

dﬁﬁeg lgrs, as well as being able to act
fity, An -:}Jtermtu Du u:(m may 1631gn as

such upon yvflpg ll 1
Board to this e!igg;( ]i% :
the Company. %

institution or a Imnk or mnsm'l.lum (hmcmallm cnllc,d 1nst1tu_t10n).
Where such institution requires appointment of its nominee as a

- Director under the termis of granting loans, redeemable capital,

subseribing to the Company's debentures or debenture-stock,
making bridge financing, or under stipulations that a loan granted
shall be converted into shares at the option of cither party to the
contract or otherwise, such Director shall acl as a Director at the
pleasure of the institution appointing him. Such Director may be
called "Institutional Director" or "Creditor Director” or prefixed by
the name of ncminating institution. Such Divector shall neither be
required to hold any qualification shares nor shall be subject to the
provisions relating  to  retirement, removal,  qualification,
disqualiticatior. of Directors, but shall have the same rights and
privileges and be subject to the same obligations us other Directors
of the Cumpany. Institutions nominating a [rector may require
withdrawal or removal ol such Director or upon resignation or
death of such Director, such institutions shall have the right to
nominate another person in his place.

The Directors shall elect from amongst themselves from time to
time a Chairman of the Board. In the event the position of
Chairman alls vacant or he is held by the Board as not being able
to carry out the duties of his office satisfactarily, the Board shall
revoke his appointment and appoint another Director to be the
Chairman of the Board. The Chairman of the meeting of Directors
shall be the sole judge of the validity ol every vote tendered at
17

Nominated
Directors

Chairman

e,



St

76.

7.

78.

9.

80.

81.

such meetings.

The Directors may from time fo time delegate any of their powers
to a conumnittee or committees consisting of three or more members
of their body as they think fit. Any commitiee so formed shall
conform to any regulations that may be imposed upon it by the
Directors and shall be governed, ia the exercise of the powers so
delegated, by the provisions hérein contained for regulating
meeting and proceedings applicable {0 the Directors.

POWERS AND DUTIES OF DIRECTORS

The business of the Company shatl be managed by the Directors,
who may pay all expenses incurred in setling up and registering the
Company. The Directors may excrcise all such powers of the
Company as are not by the Ordinance or any statulory modification
thereof for the time being in force, or hy any other law or these
Artlc]e% req..lued to bc cxeu,lsc,d by the (ompany m g,c,neml

it

The Directors may subject to any li
may deem fil to impose from time (o 1

of the Company to borrow money and mmlglge ot’“h'uge its
undertaking, property, or any part lhmwl LAl it >1qsf:iu, sccurities
and debentures whether outright or as security for any debt,
liability or obligations of the Compuany or of any third party.

The Directors may from time to ime and al any time by power of
attorney appoint any company, it or person or body of persons,
whether nominated directly or indircelly by the Directors, to be the
attorney or attorneys of the Company lor such purpases and with
such powers, authorities and discretion (not exceeding those vested
in or exercisable by the Directors under these Articles) for such
period and subject to such conditions il any as they may think {it.
The powers of attorney may contain such provisions for the
protection and convenience of porsons dealing with any such
attorney to delegate all or any of the powers, authorities and
discretion vested in him.

A Director of the Company or a firm of which such Director is a

partner or a private company in which such Director is a Director

or member may with the consent ol the Company in general

meeting hold any office of profit in the C'ompany.

Subject to the provisions of the Ordinance, the Directors shali not
I8
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83,

84.

be disqualified from contracting with the Company either as
vendor, purchaser, or otherwise, nor shall any such contract or
agreement entered inta by or on behalf of the Company with any
company or partnership in which any Divecior of the Company
shall be & member or otherwise interested be voided nor shall any
such- Dircclor so contracting or being such member or so
interested, be liable to account to the Company for any profit
realized by any such contract or arrangement by reason of such
Director holding that office or of the fiduciary relation thereby
established. However, the nature of his interest shall be disclosed
by him at the meeting of the Directors at which the contract or
arrangement is determined on, if the interest then exists, or in any
other case at the first meeting of the Directors aller the acquisition
of 111(, interest. A genclal IIOIIGG 1lml any Duw[m 01 the Company

'my nclmui luzm' N
Subsequenl llc{"‘;“hb{{ﬂ!

Subject o lhjen,ploﬂ,f- the (_?_j('l’!lﬂclllbb, .1li< r any such geneml
nofice it shall m’:l bé;\l}; ‘ 34 Jﬂx;wgiw any special notice relating to
any parbhicular Im;lqaclton \ﬂ?’l%llﬁ“l]},il firm or company. In the case

of a contenct for thew,‘lppg) *)Fm of i manager of the Company,

+the applicable provisions 6T the Ordinance shall be observed and
performe:d.

- In accordance with the provisions of the Ordinance, a Register
- shall be kept by the Directors in which shall be entered particuiars

of all contracts or arrangements to which Article 81 applies and
which shall be open (o inspection by any Maember at the Office
during business hours,

All cheques, proniissory noles, drafls, bills of exchange and other
negotiable instruments, and all receipts for moneys paid to the
Company, shall be signed, drawn, accepled, endorsed or otherwise
executed, us the case may be, in such manner ay the Directors shall
from time to thne by resolution determine.

The Directors shall duly comply with the provisions of the
Ordinance or any statutory modification thercof for the time being

in force, in particular with the provisions in regard to the

registration of the particutars of mortgages and charges affecting
the propeity of the Company or created by it. The Directors shall
keep a register of the Directors and managers and send to the
Registrar all relurns and statements required under the Ordinance,
and in particular an annual list of Members and a sammary of
particulars relating thercto and notice of any consolidation or
increase ol share capital, or conversion of shores into stock and
copies of special resolutions and a copy of the register of Directors,
’ 19
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30.

officers, chief executive, secretary, chict accountant, auditors and
legal advisers and any changes therein.

The Directors shall cause minutes (¢ be made in books provided Directors to
for the purpose : causc minute

books to be
a) of all appointments of olficers made by the Direclors; maintained
b) of the pames of the Directors prosent at each meeting of the

Directors and of a commiltee ol Directors:

c) of all resolutions and procecdings of all meetings of the
Company, and of the Dircciors and of a committee of
Directors;

and every Director present at any mecting of Dicctors or
committee of Directors shall sign his name in a book to be kept for
the purpose. Any such minutes of such a mecting if purporting te
be signed by the Chairman thercof, or by the Chairman of the next
succeeding meeting of the same body, shall be sufficient evidence
without any further proof of the {act therein stated. e

DISQUALIFICATION O DIRECTORY

The office oﬁ-Dircctor shall be vacated i} ‘.

4

.

.o .. - :"”i." 3 . \""v.\}:.c',f
a) he is ineligible on any one or more grounds enuni&Fated: A1+
Section 187 of the Ordinance;

b) he absents himself from three consecutive meetings of the
Directors or from all mectings of the Direclors for a
continuous period of three months whichever is the longer
without leave of absence from the Board of Direclors;

c) he or any firm of which lie is a partner or any private
company of which he is a dirccior without the sanction of
the Company in general mceting accepts or holds any
office of profit under the Company other than that of chiel
executive or a legal or technical adviser or a banker;

d) he is found to be of unsou! mirl by a court of competent
jurisdiction;

€) he is adjudged an insolvent;

1) he acts in contravention of Section 195 of the Ordinance;

20
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&7.

88.

89.

90.

o1.

2) he has been convicted by the Court of competent
jurisdiciion for an olfence invalving imoral turpitude;

h)y - he resigns his office by notice in writing {0 the Company;

i) he has betrayed lack of fiduciary behavior and a declaration
to this eltect has been made by lhc Cowrt under Section 217
ol the Ordinance;

i) he has been declared by a Court of competent jurisdiction
ag defaulter in repayment of loan o a linancial institution,
exceeding such amount as may be notilied by the Securities
and Exchange Commission of Pakistan from time to time;

PROCEEDINGS OF DIRECTORS

The Direclors may meel mgjelhu for the dispatch of business,
adjourn or otherwise 1egju_l‘l[o h il)‘lcetmgs, as they think fit. A
Director may, and the Sc—"@laly oif dhg:requisition of a Director
shall, at any time, sumi Lo y oT*’\ Lectors. It shall not be
necesseuy lu Elvc notlcn,, =)ue(“l°‘&h lo any Director for

3 o
gl

The quonim necessary Em the ln\;ﬁ'&‘%t’; 1{1/ At (he business of the
Directors may be fixed by ihe,(; Mﬁ{)}% peneral meeting and
unless so lixed shall be not less thdw one-third of the number of
Directors for the time being or four whichever he higher. For the
purposes of this Article, an alternate Dircctor appointed by a
Director shall he counted in a quorum at a meeting at which the
Director appointing him is not present.

All questions arising at any meeting ot Directars shall be decided by
a majority of voles. In the case of an equality ol votes, the Chairman
of the meeting shall have a second or casting vole.

The continuing Directors may act notwithstanling any vacancy in
their body, but il'and so long as their number is reduced below the
number fixed by or pursuant to the regulations of the Company as
the necessary quorum of Directors, the coninuing Directors may

act for the purpose of {illing vacancies in (heir hody or summoning -

a general meeling of the Company, but for no other purpose.

All acts done ot any meeting of the Direclors or by any person

acting as u Director notwithstanding that it shatl afterwards be

discovered that there was some delect in the appeintment or

continuance in office of any such Director or person acting as

aforesaid, or that they or any of them were disqualified or had
21
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93.

04.

93.

96.

vacated office, or were not entitled (0 vole, be ag valid as if every
such person had been duly appointed or had duly continued in
office and were qualified-and had continued Lo be a Director and
had been entitled to be a Director,

Subject to the provisions of the Ordinance, a resolution consented
to in writing or by e-mail, telex, telegram or facsimile signed by all
of the Directors or their alternatives, shall be as valid and effectual
as if it has been passed at a mecting of the Direclors duly cailed
and constituted. The consent may be in the torm of counterparts.

Subject to any rules framed under or any vegulations or directives
issued pursuant to the Ordinance, the Directors or members of a
comnnittee of Directors may take parl in a meeting of the Directors
or a committee by using any communication equipment which
allows everybody participating in the mecting (o speak 1o and hear
each other. Taking part in this way will count as being prosent at
the meeting in person. Meetings will be trealed as taking place
where the largest group of the participauts are or, if there i
such group, where the Chairman of (he meeting is. =

of the meeting.

CHIEF EXECUTIVE

The Directors shall within fourteen days of the constitution of the
Board or from the date of election ol Directors or the oflice of the
Chief Executive falling vacant, as tlic case may be, appoint, subject
to the provisions of the Ordinance, a Chief Executive ol the
Company, for a period of three years. 'T'he Board may revoke such
appointment and appoint another poerson in place of the Chief
Executive so removed or who may vacate office by reason of
death, resignation or otherwise as the case may be.

(a)  The period for which the Chief lixccutive shall be appointed
shall not exceed three years unless he ceases to hold office or
a shorter time of appointmen( is fixed by the Directors, or he
carlier resigns or his services as Chief Executive have been
terminated by the Board in accordance with the provisions of
the Ordinance. On the expiry ol his teri of office, the Chief
Executive shall be eligible [ur re-appointment in the manner
provided in these Articles or in accordance with the
provisions of the Ordinance. The terms and conditions of
appointment of the Chief lixceutive, including his powers,
daties, obligations and remuneraticon, shall be determined by

‘ 22

Resolution by
circulation

Directors  meeting
through audio/video
conferencing

Company to have
Chief Execcutive

Tenure of Chief
Iixecutive and terms,
conditions, powers
and  duties of the
Chief Executive



97.

99.

100.

the Bowrrd, subject 1o the provisions ol the Ordinance and
these Articles.

(b)  The Board shall have the powers to assess 1he performance
of the Chiel Executive every year and shall replace the
Chief Executive, if his performance is found unsatisfactory
in the opinion of the Board, '

(c) The Chief Executive shall hold office, cojoy and exercise
such powers, duties, obligations and pnwlugea as the Boand
may confer upon him from time to time a1id shall accordingly
in exercise of such powers delegated to him, conform to any
limits and restrictions which may be imposed by the Board
from time to time in this respect. The Chiel” Executive may
exvreise all such powers and do all acts and things on behalf
of the Company as he may be authorized (o do by the Board.

The Chu,l E*xeuuiwu s]mll be ent laql fo remuner ‘111011 and benefits

l]]dy
provisions of {lu., Olclmaiu,c ki %;“"'

"

A Secretary may be appointed by the Directors for such term, at

such remuneration and upon such conditions as they may think fit,
and any Scerelary so appointed may be removed by them. Where
there is no Secretary capable of acting, the Directors may appeint
an assistant or depuly Secretary or any olher officer of the
Company (o perform the duties of Secretary.

THE SEAL

The Directors shall provide for the safe custody of the Seal which
shall only be used by the authority of the Directors, and every
instrument to which the Seal shall be affixed shall either be signed
by one Dircctor and countersigned by the Secrelary or by a second
Director or by some other person authorized by the Directors for
the purposc.

23
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105.

106,
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'.;DIVIDENDS AND RESERVES

The Company in general meeting may declare a Dividend, but no Company may
Dividend shall exceed the amount recommended hy the Directors, declare a Dividend
No Dividend shall be paid by the Company otherwise than out of | Dividend

profits or reserves of the Company or in contravention of the Payable from
Ordinance. Profits only

The Directors may from time o time pay to ihe Members such Interim dividend

interitn Dividend as appear to the Dircclors to be justilied by the’
profits of the Company. '

The profits of the Company available lor appropria LIO%ES:%:MQQD&P% Reserve fund

N
‘i

. '] . * % * P
after making such provisions and fransfers to reserydias shall bE%:;
. : R FAT N st
required to meet expenses or anticipated expenses oltlfe Company, 5
§ iy & i ks

subject to the provisions of the Ordinance, may [be’ap]

‘ -".l"flli"ff the
Members of the Company in proportion o their . rép
shareholding. , NNt

When any shareholder is indebted (o (he Company, all Dividends Dividends to

payable to him or a sufficient part thercof, may be retuined and shareholder,

applied by the Directors in or towards satisfaction of the debt. indebted to the
company

Any Dividend, interest or other moncys payable in cash in respect - Payment of

of shares may be paid by cheque or warranl sent through the post Dividends

direct to the registered address of the holder or, in the case of joint-
holders, to the registered address of that one of the joint-holders
who is first named in the Register or (o such persons and to such
address as the holder or joint-holders may in wriling direct. Every
such cheque or warrant shall be made.payable to the order of the
person to whom it is sent. Any two or more joint-holders may give
effectual receipt for any Dividends or other moneys payable in
respect of the shares lield by them as joint-holders. The Dividend
shall be paid within the period laid down in the Ordinance.

Unpaid Dividends shall not bear intercest against the Company. Unpaid Dividend
' shall not hear
interest

CAPITALIZATION OF PROFTTS

The Company in general meeting may upon the recommendation
of the Directors resolve that it is desirable to capitalize any part for Capitalization of
24
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110.

111,

112.

113.

114.

the time being of the Company's reserves or accumulated profits
otherwise available for distribution, and accordingly that such sum
be set free for; distribution amongst the Members who would be
entitled thereto if distributed by way of Dividend and in the same
proportion and on the condition that the same he not paid in cash
but be applied in paying up in full un-issued shares as bonus shares
of the Company to be allotted and distributed/credited as fully paid
up to and amongst sich Members in the proportion aforesaid, or
partly in vne way and partly in the other, and the Directors shall
give effect to such resolution.

ACCOUNTS

The Directors shall cause proper books of account to be kept as
required by the Ordinance.

The books of account ghi (b2 'J@éf)[).,a

1 the Office of the Company or
at such olher place d?;,théol;)uc {ors

qTﬁjl CIEI./IH (it dlad shall be open

The Directors shallgﬁomﬂ;u é
what extent and at Wﬁdt l:m‘&na
or regulations (he acco 111113 nnc[ boql Ssbs “papers of the Company or
any of then shall be open BRI 1};1<1pu,lmn ol Members not being
Directors, and no Member (not being a Dircetor) shall have any
right of inspecting any account and book or papers of the Company
except as conferred by law or authorized by the Directors or by the
Company in general meefing,

The Directors vhall, as required by the applicable provisions of the
Ordinance, cause to be prepared and to be laid bhelore the Company
in general meeting its duly audited financial statements and reports
as may be required under the Ordinance,

The financial slatements and other reports eclerred to in Article
112 shall be made out in every year and laid before in the
Company's annual general meeting made up fo a date not more
than four months before sueh meeting. The (inancial statements
shall be accompanied by a report of the auditors of the Company
and the report of Directors.

The financial statements shall be audited by the auditors of the
Company and shall subject to the provisions of the Ordinance be
accompanied by a report of the Dircclors as (o the state and
condition of the Company, and as to the amount which they
recommend o be paid out of the prolits by way ol Dividends to the
Members, and the amount, if any, which (hey propose fo carry to
one or more reserves according o the provizions in that behalf
25
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118,

119.

120.

herein contained. Every report of the Directors, shall be signed by
the Directors in accordance with (e applicable provisions of the
Ordinance.

A copy of the financial statements (ogether with reports of
Directors and auditors shall, atleast iwenty one days preceding the
annual general meeting, be sent (o (he persons entitled Lo receive
notices of general meetings, in the manaer in which notices are to
be given hereunder and a copy thercaf shall be deposited at the
Office of the Company for the inspection of Members for a poriod

.of twenty one days prior to such mecting.

The financial statements and reporls mentioned in Article 112
above may be transmitted to the Members through email subject to
requirementsior conditions as may be prescribed by the Securities

Any of the Directors may at his sole cost and expense, [nspuo[ dny
books of account or document (sive and except any documents
containing sccret information which {he Company is under any
obligation not to divulge or disclose o any party) and cause to
conduct an independent audit of'the Company upon giving 10 (len)
days prior ndtice to the Board and any report arising [tom such
audit shall be distributed to all Direciors of the Company.

NOTICES

A notice may be given by the Company to any Member ejther
persanally or by sending it by post, courier, e-mail, telefax or telex
to his registered address. Where a nolice is sent in any manner
aforesaid, service of the notice shall be deemed to be cffected by
properly  addressing, prepaying and posting, delivering,
transmitting, as the case may be, a lcter containing the notice and
unless the contrary is proved, to have been effected at the time at

which the letter would be delivered in the ordinary course of
post/delivery!

A notice may be given by the Company te the joint-holders of a
share by giving the notice to the joint-holder named first in the
Register in respect of the share awl a notice so given shall be
sufficient notice to all the holders of such sharcs.
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122,
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A notice may be given by the Company to (he persons entitled to a
share in consequence ol the death or insolvency of a Member
through the post in a prepaid letter addressed (o (hem by name or
by the title or representatives of the deceascd, or assignee of the
insolvent vr by any like description, at the address (if any) in
Pakistan supplied for the purpose by the persons claiming to be
entitled, or (until such an address has been so supplied) by giving
the notice in any manner in which the same might have been given
if the death or insolvency had not occurred.

Notice ol every general meeting shall be given in the manner
hereinbefore authorized to (a) every Member of the Company,
except those Members who have no lt?j_‘ISlLlL(l address or have not
supphed 63} thv Compdny an .:uigf H‘lhg; l,ivm[, of notice to

1LLt for his death or
B ;hb meeting.

H

(H Subject o the plovm('ms ()\L\(T} , if the Company
is wound up, the hqmdc]lm 111ay~,'__\ Sy ihe sanction of a
Special Resolution of the Cmﬂ}a‘hiﬁ# atidl any other sanction
reqaired by the Ordinance, divide amongsi the Members, in
specie or kind the whole or any part ol the assets of the
Company, whether they consist of property of the same
kind or not.

(2) For the purpose aforesaid, the liquidator niay set such value
ag he deems fair upon any properly o be divided
aforesaid and may determine how such division shall be
carried out as between the Members or different classes of
Members,

(3) The liquidator may, with the like sanction vest the whole or
any pari of such assets in trustees upon such trusts for the
benefit of the contributories as the liquidator, with the like
sanction, thinks fit, but so that no Members shall be
compelled to accept any shares or other securities whereon
there is any liability.
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125.

126.

“person {not being a Director) shall be enlilled to visit and inspect any

_arbitration or litigation.

Save as otherwise provided in the Ordinance no Member or other Secrecy

of the Company's premises or propertics of (he Company without the
permission of the Directors or any person authorized in this behalt by
the Directors or to require discovery of or information respecting any
detail of the Company's trading or any matler whatsoever which may
relate to the conduct of the businesd of the Company and which in
the opinion of the Directors will be expedient in the interest of the
Members to be communicated to the public.

DISPUTE RESOLUFION

In the event that a dispute, claim or controversy arises between the
Company, its management or its Members, or between the Mc }11)
inter-se, or the Directors inter-se, all steps shall be taken to g ! 8oL
dispute and resolve the issue through mediation by an*} (cuuechtecl "

mediator before taking recourse to lornal dispute resolyl fa:;:

INDEMNITY

Every Director or officer of the Company and every ‘p acm-. :
employed by the Company as auditors shall be indemnilied out of indemnity
the funds of the Company against all liability incurred by him as

such Director, officer or auditor in defending auy proceedings,

whether civil or criminal, in which judgement is given in his favour,

or in which he is acquitted, or in conncction with any application

under Section. 488 of the Ordinance in winch relief is granted to him

by the court or otherwise permitted by luw.
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ARBITRATION

Whenever any difference arises between the C'ompany on the one
hand, and any of the Members, their executors, administrators, or
assigns on the other hand, touching the true intent or construction,
or the incidents or consequences of these presents, or of the
statutes, or touching anything then or thercafler done, executed,
omitted or suflered in afleged breach of these presents, or any
claim on actount of any such breach or alteged breach, or
otherwise relating to the premises, or (o these presents, or to any
statute allecting the Company, or to anv ol (he affairs of the
Company, every such dil"‘lbrence shall be relerred under the
Arbitration Act 1940, “mths%cleuhlon of an arbitrator to be
appointed by the par j;s”fm‘ﬁﬂﬁfémpg w, or if they cannot agree upon
a single arbitrator, ¢ 1he dcu@on cf[’bln\@e arbitrators, of whom one
shall be appointe >b§¥ eagd it ;g:» Pa ﬁeé in dilference, and a third
arbitrator or an ugjgirg & PP Jed by {he two arbitrators. The
cost of, and mt,lcleril fo, 2y r:é[e:ence and award shall be in

the discrelion of lhe"zubli*l‘nmsf or umjue respeclively, who ma
. [ f s Y

determine the mnountdhmeof or, direct the same to be taxed as
between altorney and cllent or olhurwm and may award by
whom, ard to whom, and in what manner the same shall be borne

and paid.

MISCELLANEOUS

If the provisions of these Articles are in any way inconsistent with
the provisions of the Ordinance or any other law [or the time being
in force, the provisions of the Ordinance or that other law shall
prevail, and these Articles shall be read subject {0 the Ordinance or
that other law.
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We, the several persons whose names and addresses are hereunder subseribed, are desirous of being formed
into a Compdny, in pursuance of these Articles of Association, and we respeclively agree to hkc the number
of shares in the capital of the Comp'my sel opposile our regpective names:

Nawe and surnamne with

Nntunality

Oecenpniton

Numbher ol shares

WITNESS TO ABOVE SIGNATURES:

Fuli Name: NIFT Pyl, Ltd,

Signature:

Full Address: 5" Floor, AWT Plaza, 1.1, Chundrigar Rogd, Iarachi. 74200

=30

Residentink acdress in Pull Signature
father'sfhusband’s name with any - {alen by cach
. N formar suhseriber
(present & former name) natinnality
v full nnd bloek 1eller
Mirpurkhas Sugar Mills Ltd. | Pakistani Business | 2" Floor, Modern Motors 91
CUNI. 0001393 House, Beaumont Road, (ninety-Tour)
Holding Company Karachi
- (through Abid Akber Vazir)
Mr, Aslam Faruque Pakistani Business 141 Street 6, 01
S/o. (Late) Zahid Faruque QI Khyah-e- Bulkdhari, { Onc)
CNIC #42301-6351391-7 | Ph -V DHA, Karachi.
. . . \.\ E:ﬁ?f“
Mu, Shehryar Farugque Pakistani Business 13-A/IE, ﬁcl Shinsel Sllem,;/? ]
S/o. {Late) Mahmood Faruque [.H. A};Kulachlﬁm ( Oney
CNIC # 42301-9099307-3 ff ‘
Mur. Tarig Faruque Pakistani Business al
Sfo. (Late) tqbal Faruque S 00ne)
CNIC #42301-1505004-1
Mr. Abid Akber Varir Pakistani Busisiess 12171, Gth Strect 0i
S/o. Akbar D, Vazir Khyab-e- Rahal, { Oney
CNIC#42301-3233346-1 Ph -VI, DA, Karachi,
Mr. Yasir Masood Pakistani Business | 88/1, Street 25, 0l
§/0. Masood Ahmed [Khyab -e- Saher, ( One)
CNIC #42301-60960167-7 Ph- VE, D.HLAL Karachi
Mr. Wasif Khalid Pakistani Business D-30, Block “N™ North {1
Sto.Khalid Wahah | Nazimabad, Karachi. {Onc}
CNIC #42101-1893587-9
T
(Thndred)
Dated this 18™ day of uly 2016
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Details and Information pertaining to Form A
{This Form A will be due to submit with SECP on December 2017)

Registration No.
Name of the Company

CUIN 0101020

MIRPURKHAS ENERGY LIMITED

Registered office address:

Sub Post Office Sugar Mills Jamrao, Umerkot Road, Mirpurkhas.

Email Address: abid.vazir@gfe.com.pk
Office Tel. No.: 021-35683566 - 021-35689538
Office Fax No.: 021-35683425

Nature of Business:

Power Generation, Supply and other allied related works.

Authorized Share Capital

Type of Shares No. of Shares Amount Face Value
Ordinary Shares 10,000,000 100,000,000 Rs. 10/= each
Paid up Share Capital

Type of Shares No. of Shares Amount Issue Price
Ordinary Shares 100,000 1,000,000 Rs. 10/= each

Amount of indebtedness on the date up to which form A is made in respect of all Mortgages/Charges

Particulars of the holding company

Name Mirpurkhas Sugar Mills Limited
Registration No. 0001893
Chief Executive
Name Mr. Aslam Faruque NIC | 42301-6351391-7
Address 141, street # 6, Khayaban-e-Bukhari
Phase-VI, DHA, Karachi
Chief Accountant
Name Mr. Wasif Khalid NIC | 42101-1893587-9
Address D-30, Block “N” North Nazimabad, Karachi. ;
Secretary
Name Mz, Abid A. Vagzir NIC | 42301-3233346-1
Address 12171, 6'th Street, Kh-e-Rahat, Phase-VI, DHA,
Karachi.
Legal Adviser
Name Mr. Irfan Ali Mangi - (KMS LAW ASSOCIATES)
Address 207, Beaumont Plaza, Behind PIDC House, Karachi
Auditors
Name Kreston Hyder Bhimiji & Co. Chartered Accountants,
Address 16th Floor, Kashif Center, Shahrah-e-Faisal, Karachi
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17 | List of Directors
Name of Director Address Nationality CNIC
Mr. Aslam Faruque | 141, Street # 6, Off: kh-e- Bukhari Ph-VI,DHA, Karachi| Pakistani 42301-6351391-7
2’;’;1 F;};‘zhryar 13-A/II, 2nd Sunset St. DHA, Karachi. Pakistani | 42301-9099307-3
Mr. Tariq Faruque | 13-A/I, 2nd Sunset St. DHA, Karachi. Pakistani 42301-1565004-1
Mr. Abid A, Vazir iﬂcﬁh Street, Khayaban-e-Rahat, Ph-V1I, DHA, Pakistani | 42301-3233346-1
Mr. Yasir Masood 88/1, Street 25, Khayaban-e-Saher, Ph-VI, DHA, Karachi Pakistani 42301-6096167-7
Mr. Wasif khalid D-30, block “N” North Nazimabad, Karachi Pakistani 42101-1893587-9
18. List of Shareholders
Folio Name Address Nationality| VO °F . CNIC
} shares
Members
Mirpurkhas Sugar 2nd Floor, Modern Motors House,
Mills Limited Beaumont Road, Karachi Pakistani 99,994 0001893
(Holding Company)
141, Street # 6, Off: kh-e- Bukhari . .
Mr. Aslam Faruque Ph-VLDHA, Karachi Pakistani 01 42301-6351391-7
\ Mzr. Shehryar 13-A/II,- 2nd Sunset Street DHA, Pakistani 0 49301-9099307-3
/ Faruque Karachi.
- nd
Mr. Tariq Faruque 13-A/L, 2 Sunset Street, DHA, Pakistani 01 42301-1565004-1
Karachi
. \ 121/1, 6th Street, Khayaban-e-Rahat, . .
Mr. Abid A, Vazir Ph-VI, DHA, Karachi Pakistani 01 42301-3233346-1
. 88/1, Street 25, Khayaban-e-Saher, . .
Mr. Yasir Masood Ph-VI, DHA, Karachi Pakistani 01 42301-6096167-7
i . D-30, BLOCK “N”" NORTH . \
Mr, Wasif khalid NAZIMABAD, KARACHI Pakistani 01 42101-1893587-9
Total: 100,000




vy

| Sponsor Profile

Mirpurkhas Sugar Mills Limited, the main sponsor of the Mirpurkhas Energy Limited, is
part of the Ghulam Faruque Group (“GFG"} which ranks among the most prominent
commercial & industrial business houses in Pakistan. Since its inception in 1964, the
group has continuously strengthened and diversified its lines of operations. Ghulam
Farugue Group consists of the following companies:

o Unienergy Limited

e Madian Power Private Limited

e Cherat Cement Company Limited

¢ Cherat Packaging Limited

¢ Unicol Limited

e Zensoft Private Limited

e Greaves Pakistan Private Limited

. Grea\/es Airconditioning Private Limited

» Greaves Engineering Services Private Limited

» Greaves CNG Private Limited
Experience of the Sponsor in Power Sector

The Sponsors possess over 25 years of experience in running and maintaining power
plants in their respective manufacturing units. MSML has also acquired Generation
License based on low pressure system from National Electric Power Regulatory Authority

- (“NEPRA") for supply of 8.5 MW to Hyderabad Electric Supply Company ("HESCO").

The combined installed ca;ﬁgbity of the GFG owned power plants is over 40 MW. The
management team has sufficient experience in executing cogeneration power prOJects
and carrying out the operatlons and maintenance of power plants.

Moreover, the GFG compames have recently entered into a JV Project for a 50 MW Wind

" Power in Jhimpir, Sindh by the name of UniEnergy Ltd. The LOI and land has been

secured for the project. o

Furthermo're, the group is part of another JV Project by the name of Madian Hydropower
Limited established to setup:a 148 MW hydropower plant.

Mirpurkhas Sugar Mills Limited (“MSML")

MSML was established in 1964 and the plant is located about 300 km from the port city
of Karachi, in Mirpurkhas, Sindh. lts principal activity. is manufacturing and ‘selling of
sugar. It is one of the most éfficient sugar mills in Pakistan. The plant’s current crushing
capacity is 8,500 tons per day. Moreover, the company is involved in the development of
high yield sugar cane varieties on its 1,700 acre experimental farms and in adjoining areas
of mill.




MSML is listed on the Pakistan Stock Exchange and had an annual turnover of over PKR
3.8 billion and assets of over PKR 5.3 billion in 2016.

Board of Directors — Mirpurkhas Energy Limited (“MEL”)
The board members of Mirpurkhas Energy Limited include the following:

Mr. Aslam Faruque — Chief Executive

Mr. Aslam Faruque is a graduate from the University of Pacific, Stockton, USA, with a
major in Marketing. He is the Chief Executive of Mirpurkhas Sugar Mills Ltd. Unicol Ltd
and UniEnergy Ltd. He is on the Board of Directors of Greaves Airconditioning (Pvt.) Ltd,
Greaves Engineering Services (Pvt.) Ltd, Zensoft (Pvt.) Ltd and Mirpurkhas Energy Ltd.
In the past, he has served as the Chairman of Pakistan Sugar Mills Association— Sindh
Zone, and Director of Sui Southern Gas Company Ltd, State Life Insurance Corporation
of Pakistan and Pakistan Industrial Development Corporation.

Mr. Tarig Faruque — Director

Mr. Tariq Faruque graduated from Case Western Reserve University, USA. He holds a
dual major in Economics and Political Science. He is a Director of Mirpurkhas Sugar Mills
Ltd, Farugue (Pvt) Lid, Greaves Air-conditioning (Pvt) Lid, Greaves Engineering
Services (Pvt.) Ltd, Zensoft (Pvt) Ltd, Madian Hydro Power Ltd, Unicol Ltd and
Mirpukhas Energy Lid.

Mr. Tarig Farugue was also a Member of the Board of Directors of Oil and Gas
Development Company as well as served on the Board of Governors of Marie Adelaide
Leprosy Centre. He is a 'Certified Director’ from the Pakistan Institute of Corporate
Governance.

Mr. Shehryar Faruque — Director

Mr. Shehryar Faruque is a graduate from Davis & Elkins College, Elkins, WV, USA. He
serves on the Board of Directors of Cherat Cement Company Ltd, Mirpurkhas Sugar Mills
Ltd, Farugue (Pvt.) Ltd, Greaves CNG (Pvt.) Ltd, Zensoft (Pvt.) Ltd and Mirpurkhas
Energy Ltd. Mr. Shehryar Faruque is also serving as Director of NBP Fullerton Asset
Management Company (NAFA) and Summit Bank Ltd.

Mr. Abid A. Vazir — Director

Mr. Abid A. Vazir has been associated with Ghulam Faruque Group since 2000. In
addition fo other responsibilities he is also serving as the Execufive Director of the group.
He is also the Chief Executive of Greaves Air-conditioning (Pvt.) Ltd. and Greaves
Engineering Services (Pvt.) Ltd. He is also a Director of Greaves CNG (Pvt.) Ltd. and
Mirpurkhas Energy Ltd. Prior to joining Ghulam Faruque Group; Mr. Vazir was associated
with New Jubilee Insurance Co. Ltd.

Mr. Abid Vazir holds an MBA degree from Lahore University of Management Sciences,
enrolled in the Dean’s Honors List. He is also an Associate member of the Institute of
Chartered Secretaries of Pakistan. Mr. Vaziris a Certlfled Director from Pakistan Institute
of Corporate Governance.

Mr. Yasir Masood — Director
Mr. Yasir Masood is a fellow member of Institute of Chartered Accountant of Pakistan. He
is a Certified Internal Auditor (CIA) and qualified Certified Information System Auditor
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(CISA). He is also a certified Director from Pakistan Institute of Code of Corporate
Governance. He is a director in NBP Exchange Company Ltd. He is aiso serving on the
board of Director of Mirpurkhas Sugar Milis Ltd, Greaves Air-conditioning (Pvt.) Ltd.,
Greaves CNG (Pvt.) Lid, Greaves Engineering Ser\nces (Pvt.) Ltd and Mirpurkhas Energy
Ltd.

He is the Executive Director and Chief Financial Officer of Cherat Cement Company Ltd,
Cherat Packaging Lid, Madian Hydro Power Ltd and Faruque (Pvt.) Ltd. He has been
working and contributing in various committees of different Business forum.

Mr. Wasif Khalid - Director

Mr. Wasif Khalid is a fellow member of Institute of Chartered Accountant of Pakistan and
Associate member of Pakistan Institute of Public Finance Accountants (PIPFA). He has
also done his master in Business Administration (Marketing and Operations
Management) from Hamdard University, Karachi. '

He is the Executive Director Finance of Unicol Limited and Executive Director and Chief
Financial Officer of Mirpurkhas Sugar Mills Ltd. and Zensoft (Pvt.) Ltd. Mr. Khalid is also
serving on the board of Director of Greaves Air-conditioning (Pvt.) Ltd., Greaves CNG
(Pvt.) Ltd Greaves Engineering Services (Pvt.) Ltd and Mirpurkhas Energy Lid.

He has contributed immensely fowards development of financial models and
implementation of new projects. He has been actively involved with the regulators,
practitioner and leading Shariah scholars of the industry for developing the commercial
industry transaction and has successfully implemented Shariah on one of the Ghulam
Farugue group companies thus making it Pakistan’s first Shariah compliant company in
Pakistan.

Prior to Ghulam Farugue group, Mr. Khalid was associated with various companies in
Middle East and in Pakistan worked with one Big 4 audit firms. He has over 15 years’
worth of rich expertience in financial restructuring and modeling, project financings,
operational management and internal audit.

He is also serving as a Chairman of cost and budget committee, PSMA- Sindh Zone and
Member committee agriculture development and reforms at Ministry of Industries and
Production and Kisan Board on behalf of PSMA- Sindh Zone.

Management Team

Mr. Syed Muhammad Ali Khan

Mr. Syed Muhammad Ali Khan graduated in Mechanical Engineering from N.E.D
Engineering in 1974. Later, he completed his Masters of Engineering from University of
Hawaii.

Mr. Ali possess more than forty years of experience in construction of plants, cement
manufacturing and sugar manufacturing. Mr. Ali joined Cherat Cement as an Engineer
and worked up the ladder {o become General Manager of the Company. He has also,
worked as a COO of Dewan Cement Limited & Resident Director for Mirpurkhas Sugar
Mills.




He has vast experience of plant erections including Boiters and Steam Turbo generators
at Mirpurkhas and other Sugar Plants of Pakistan.

Mr. Naveed Siddique

Mr. Naveed Siddique is the General Manager Energy Projects for MEL. He is a power
sector professional and is in the field for almost 40 years. He has served in Karachi
Electric Supply Corporation on operations side and new power generation with allied
transmission & grid station projects.

Mr. Naveed has also served in the Private Power and [nfrastructure Board (“PPIB”) and
National Electric Power Regulatory Authority (“NEPRA”), Since last 15 years, he is in
private power sector and has served oh more than three (3) Independent Power
Producers. He has also served on Energy Policy Program between the Government of
Pakistan and USAID consultants.

Mir. Tahir Bashir

Mr. Tahir Bashir is M.Sc {Chem.) from the University of Agriculture Faisalabad and has
also completed many professional frainings from Pakistan Institute of Management,
Lahore University of Management (LUMs) and SGS Karachi.

CLlrrently, Mr. Tahir is serving as General Manager, Operations & Project Head at
Mirpurkhas Sugar Mills Ltd. He has vast experience of plant erections including Boilers
and Steam Turbo generators at Mirpur Khas and other Sugar Plants of Pakistan.

Mr. Tahir has successfully completed many Projects of Energy savings at Mirpurkhas
Sugar Mills with the coordination of international teams like IPRO Germany, Spray
Engineering India, Escon Germany and HCTC China.
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Technical Details and Design of the Facility

A- Plant Design
a. (General

The design of the Facility is typical for a biomass-fired cogeneration facility which also is specific
to the use of bagasse and to the cogeneration requirements.

The boilers will consist of tall water wall furnace with platen generators located at the top of the
furnace. The super heater will have three stages. The first stage is a horizontal tube convective

- super heater located in the boiler second pass. The second stage consists of platens located at the

top of the furnace adjacent to the generator section. The third stage consists of pendants located
above the furnace arch between the second and first stages. Following the super heater will be
three horizontal tube economizer sections and four tubular air heater sections.

The steam cycle consists of two high pressure feed water heaters and a Deaerator for each unit.

The high pressure feed water heatérs take steam from the two uncontrolled extractions of the steam
turbine. Steam for the Deaerator is to be supplied from the controlled extraction of the steam
turbine.

The Facility has two modes of operation defined by steam needs of MSML. During the crushing
season, MSML needs steam and electricity to crush the sugar cane and produce sugar. Steam for

. MSML will be supplied from the controlled extraction of the steam turbine which is at

approximately 3 bar (a) pressure. The expected steam demand for MSML is 87.5 tons/hr from
Cogeneration HP Power Plant, Total electricity demand of Sugar Plant is during the crushing
season is 9.21 MW out of which 4.01 MW will be supplied from Cogeneration HP Power Plant.
During the off-season, the electricity demand is 0.5 MW.

b. Technology

Combustion technology based on the Rankine Cycle will be utilized in this project which is proven
latest technology. The bagasse will be combusted in a high pressure boiler and the steam generated
will be fed to the steam turbine to generate power. The turbine will be different from the
conventional thermal power plants as the turbine will be provided with a controlled extraction for

- extracting the process steam required for the sugar mill: To enhance the efficiency of operation,

regenerative heaters are used in the feed water circuit. For the cogeneration power plant proposed
for MEL, the cogeneration cycle is based on the parameters of 110 bar (a) and 540 degree
centigrade at the boiler outlet, currently being used in many countries for the cogeneration projects,
The cycle chosen with the above parameters is the latest used in many of the bagasse fired
installations around the world. These above selected parameters make the cycle more efficient and
help in the generation of more units for the same quantum of the fuel.

There are already many Cogeneration plants operating in Pakistan & India with these parameters
and the operating experience of those plants, in synchronization with the sugar mill operation,
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has been smooth and without any hitch, The Co generation scheme for MEL proposes 1x130
TPH capacity boilers and 1x26 MW extraction condensing turbo generators. Considei'ing the
offseason operation of the plant, the Cogeneration power plant boilers will be demgned for firing
the saved bagasse and a few other compatible bio-mass fuels.

B- Project Specifications and Equipment
a. Bagasse Fired Boiler

The Boiler shall be single drum, natural circulation, radiant furnace with water cooled membrane

wall, three stage super-heater with two stage attemperator, balanced draft and t1avelhng grate
bagasse fired boiler. The boiler is capable of a peak generation of 110% of the MCR for a period

of half an hour in eight hour shift. The boiler shall be top supported, outdoor type, with adequate .
provisions for the thermal expansion of the boilers in all directions. 9

Design Parameters:

» Bagasse Fired Boiler; 130 TPH
e Steam pressure at the Main Steam stop valve outlet: 110 bar(a)
e Steam temperature at the Main steam stop valve outlet at MCR: 540+ 5 °C
» Boiler feed water temperature at the inlet to the Deaerator: 95 °C.
»  Maximum noise level at 1.0 m distance for the boiler: 85 dB(A)
¢  Maximum noise level at 1.0 m for boiler drum safety valves: 80 dB(A)

The Bagasse through drum feeders, screw feeders and pneumatic spreaders will be fed into the
furnace. The travelling grate is selected for efficient combustion system and to avoid heating of
- grates. The Ash is collected by:the continuous movement of travelling grate.

* The air will be supplied by prirfiary Forced Draft (FD) fans & secondary air fans. The air towards ()

 Bagasse and coal will be controlled by the fuel air control system in order to guarantee safe and

- optimum combustion. The air-supplied- from FD fan will be heated up in air pre-heater. The
pressure in the furnace will be controlled by the Induced Draft (ID) fans installed at outlet of .
boiler. These fans will be provided with Variable Frequency Drive (VED) in order to optimize A
the power consumption. ID fans will discharge flue gases.

- Aftér_ complete combustion in ifurnace the flue gases shall enter the super heater section installed
_ in th'e'upper portion of the furnace. From the super heaters the flue gases will flow downwards into
- ‘modular bank. The evaporator-section of the boiler will be designed for a large circulation ratio.
_ Even during quick plant load changes the water circulation will be stable and thus prevent steam

blockage in the evaporator sec‘qons_

From évaporator section, the ﬂue gas shall enter the bare tube economizer from the top and leave
at the bottom to Air Flue Gas Pre - heater, The economizer tubes will be suppotted in the structure
of the econornizer casing and will be bottom supported. The economizer will be fully drainable.




“Thereafter, the Fly. Ash Arrestor installed at the outlet of the Air Pre - heater. From Fly Ash
Arrestor most of the fly ash will be separated from the flue gases.

The condensate from the sugar mill shall be directly fed into the condensate tank from where it
will be pumped to the Deacrator via sugar plant exhaust condensate pumps through a level control
system,

Demineralized (DM) water will be supplied to the boiler for makeup. The makeup water will be
pumped to the overhead surge tank via DM water distribution pumps. The makeup water will be
added in the condenser hot well from the overhead surge tank by gravity through a level control
system, The condensate from the condenser and makeup water added to the condenser hot well
will be pumped to the Deaerator by condensate extraction pumps.

3x50% Boiler Feed Water (BFW) pumps shall be provided. BFW pumps are multistage,
centrifugal type with low voltage 415V drive motors with Variable Frequency Drives (VFDs). The
condensate and make-up water lines will have level control valve to control deaerator level., |

The control philosophy, boilers interfock and protection logic shall be implemented in Distributed
Control System (DCS) for safe operation of boiler.

b. Steam Turbine and Auxiliaries

i. Steam Turbine

The turbine of the cogeneration power plant will be multistage nozzle governed, horizontal spindle,
two bearings, and extraction cum condensing type with 03 number of uncontrolled extractions and
01 number of control extractidns. The exhaust from the turbine will be condensed in the surface
condenser at 0.101 bar (a) pressure during off-season operation, _

The low pressure steam at 3 bar (a), 133.6°C_ will be supplied to the sugar plant for juice heating
in the evaporator station. The medium pressure steam at 6 bar (a),” 350°C will supplied for
centrifugal washing. 87.5% condensate of the supplied LP steam will be refurned {from the sugar
mill. There will be no condensate return of medium pressures steam.

. Gear Box

Heavy duty reduction gear box of Double helical type with hardened & ground gears will be
installed, capable of transmitting maximum power generated by turbine and able to withstand 20%
over speed over a period of minimum 5 minutes.

‘The gear box will be designed with a service factor of 1.3 as per AGMA requirements.
iii. Couplings

High speed coupling between the turbine & thé'geaf box will be non-lubricating, steel laminated,
flexible type. The coupling between the gear box and the alternator will be low speed. Both the

couplings will have coupling guards and acoustic covers. Power rating of the couplings shall be in
accordance with AGMA 514




iv.

Condensing System

Condensing system shall comprise of the following:

C.

Shell & Tube horizontal type surface condenser with integral hot well, thermal relief valve
and atmospheric relief valve.

Steam Ejector system consisting of:

o Twin stage main ejectors (1 working + 1 standby) with two surface type inter and
after condensers.

o Startup hogging type ejector with silencer.

Vertical canister type Condensate extraction pumps (CEP’s), with a 3 x 50% capamty
with LT motors and suction valves.

Rupture dise for condenser protection.
Expansion bellow with spool piece between turbine exhaust and condenser inlet

Dry air/vapor line within specified battery limit -

AC Generator

AC Generator shall comprise of the following:

Brush-less exciter with PMG

Ajr coolers

Twin .bearings

AVR cum Excitation panel
Anti-condensation heaters

Water leakage detector- 1 per cooler

Lube oil flow regulator - 1 per bearing

Genetator shall be supplied in line with the following specifications:

Table 1: Generator Specifications.

Deseription LR - Parameters. i

" Rating & Count 26 MW
Type Synchronous type
Number of pole & Excitation System Four pole, with brushless excitation system.
' 0.8PF (lagging) to' 0.95(leading) under
" Power Factor entire band of +10% voltage variation and +5% frequency
. variation

Class ‘T’ insulation and shall

Insulation Class . . s -
be suitable for operation within class ‘B’ limits

Over loading of 110% for one hour every 12 hours and

Overload _Requu‘ements 150% for 30 seconds




Generator shall withstand short-circuit of any kind at its
Short Circuit and Overload Endurance terminal, while operating at rated load and 105% rated
voltage for at least 3 seconds .

i. Generator Protection and Control System:
Generation protection and control system will consist of the following equipment:

s Generator protection (Relay) Panel

e Metering & Synchronizing Panel

» MCC Panel

e Lightning arrestor, Surge capacitor and Potential transformer (LA, SC & PT) Panel
¢ Neutral grounding resistor (NGR) Panel

e DC Distribution '

d. Governing System

(G The governor system provided will control the acceleration of the turbo generator and prevent over
speed without tripping the unit under any operating condition or in the event of maximum load
rejection. '

The governor system will have the following important functions:

» Speed control

e Over speed control

¢ Load control

o Inlet steam pressure control

» Extraction pressure control

O

¢, Lubrication and Control System

A single forced feed lubrication system will be installed for Turbine, Gearbox & Alternator ,
‘¢ comprising of the following major components: '

» Lube oil tank

e Qil Vapor extractor : _
e AC Electric Main Oil Pump (MOP) driven by gearbox low speed shaft

» AC electric Motor driven Auxiliary Oil Pump (AOP) :

* DC Motor driven Emergency lube Oil Pump (EOP) with auto cut-in & cut-out facilify
* T.ube oil coolers (1working + 1 standby). .
» Lube oil filters (1working + 1 standby) -

e AC motor driven oil mist separator mounted on oil tank




f. Control Oil System
Control oil system will comprise of the following:

e AC electric Motor driven Auxiliary Control Qil Pump (ACOP) (1 working + 1 standby)
to supply oil to Control system.

¢ Control Qil filter (COF) (1 working + 1 standby)

g. Main Cooling Water Pumps

The cooling water system shall be designed to provide cooling water to the following area of the
plant:

¢ Surface Condenser .
e Auxiliary cooling water coolers ' e

The cooling water system includes the following major components:

i, Main Cooling Water Pumps

Three (3) Main Cooling Water Pumps (two working and one standby) each of capacity
approximately 2800 m®/hr shall be provided. Pumps will be horizontal centrifugal type, driven by
electric motors,

ii. Auxiliary Cooling Water Pumps

Two (2) Auxiliary Cooling Water Pump (One working and one standby) will be provided. Pumps
will be horizontal centrifugal type driven by electric motors.

iii. Cooling Tower System

The Cooling Tower System shall have the following specifications:

» One (1) R.C.C structure mechanically induced draft, counter flow type cooling tower Ej

s Capacity of cooling tower will be approximately 5600 m*/hr and is combined and common
for the whole cogeneration power plant. :

¢ There shall be 2 cells cach having a capacity .of approximately 2800 m>/hr.

e The cooling tower will be designed for cooling of water from 42°C to 34°C, and an
approach of 5-6°C while operating under the atmospheric wet bulb temperature of about
3¢, ' '

o Each cell of cooling tower gear box will be equipped with vibration switches, oil

- temperature and oil level controls. : - :

- The source of cooling water will be Bore Well Water:

e Cooling water supply and return temperature is 34°C and 42°C respectively. -
h. Raw Water System
Raw Vgtjr system consists off the following components:




W

i. Cooling Water Makeup Pump

Two (2) Cooling Tower make up Water Pumps for season and Off-season operation will be
provided.

ii. Raw Water Transfer Pumps

Two (2) Raw Water Transfer Pumps (one working and one standby) each of capacity 20 m>*/hr
will be provided to ensure raw water supply to Water Treatment Plant.

i. Compressed Air System

The function of this system is to plOVldG service and instrument air for cogeneratlon plant
opelatlons Compressed air system provides air to following users:

o Instrument Air Users: Instrument air will be required for the operation of pneumatic
- instruments like I/P converters, purge instruments, pneumatic actuation of control valves,
dampers etc.

»  Service Air Users: Service air will be required for cleaning of filters, strainers and general
_purpose.

j. Bagasse Handling System

The bagasse handling system comprising of chain conveyors & belt conveyors to transport the
required quantity of bagasse from sugar mill to cogeneration shall be provided. Bagasse from the
sugar mill shall be fed to the boiler from a front mounted chain conveyor. Excess bagasse shall be
returned to the bagasse storage yard. During off-season/non availability of bagasse from mill, the
cogeneration boiler shall use saved bagasse from the storage yard.

k. Ash Handling System

-The ash handling system envisaged for the cogeneration boiler shall consist of Submerged Ash

Belt Conveyor System and Dense Phase Ash Handling System.

C- Plant Operating Voltage

The plant shall be designed suitable for opelatmg at a frequency of 50Hz, with voltage levels of
various systems of the plant as given in Table 2 below

Table 2: Plant Operatlng Voltage

- Power evacuation system : 132kV

Non-AC VSD / auxiliaries of cogeneration plant 415V
AC V8D / auxiliaries of co-generation plant 415V
DC system of co-generation plant ' 110V

UPS system of co-generation plant 220V




a. Basic Electrical Design Parameters

Basic clectrical design parameters for the Plant are given in the table below:

Table 3: Basic Electrical Design Parameters

oel Fator_faging '

Generation Voltage (kV)

11 kV, 3 phase

Parallel operation with Grid

Required with 132kV grid

Grid Voltage

132 kV, 3 phase

System Frequency

50+ 5%

System Voltage Variation

+10% Variation of Rated Voltage

- 132KV Switchyard |

Switchyard shall be supplied for interface with NTDC Grid in line with following specifications
and NTDC requirements. Detailed specifications of the switchyard are given in the table below:

Voltage Level B

Table 4: 132kV Switchyard Specifications

132kV

Service

Outdoor AIS with SFé circuit breakers

Number of Bays

2 OHL Bays
2 Transformer Bays
1 Bus-Coupler Bay

Bus Bar

AAC conductor of “Hawthorn™

Short Circuit SF6, gang operated

3150Amp 40kA 1sec

Isolator (Ceatre break, motor operated w1_th copper 3150 Amp
alloy blades) ,
Protection & Metering As per NTDC Requirements
Highest System Voltage(kV rms) 145 kV
Power frequency withstand capability (kV rms) 275kV
Basic insulation level (kV peak) 650 kV
- Creepage distance for insulators (mm/kV) 25mm
Instrument Transformers Hermetically sealed, de'ad tank design. Rating as
per SLD
: Brown glazed with min 6kN cantilever
Insulator :
Strength

Towers & Support Structures

MS galvanized lattice type

Tariff Metering equipment

Three elements four-wire configuration,
electronic, digital, with accuracy class of 0.25;

30 minutes intervals for a period of 70 days with




intervals programmable from 5 minutes to 30
minutes

a. Isolated Phase Bus Duct

Generator shall be connected to 11kV panel through Isolated Phase Bus Duct with Aluminum
conductors. All other electrical distribution connections shall be through MV or LV rated cables
as per application and voltage grade. Technical details of the Isolated Phase Bus Duct are given
in the table below:

Table 5: Insclated Phase Bus Duct Specifications

Application S | Steam Gneraor Connection to 11kV Panel

Power Frequency Withstand Voltage 28kV
BIL 75kVp
Enclosure Minimum thick of 3mm

Maximum through fault current either from
132kV grid or from the generator including
Sizing Basis contribution from total plant loads through
Auxiliary Transformers with 20% margin on
higher side or 50kA, whichever is higher

b. 11kV Switchboard

Switchboard rated 11kV IP4X 3150Amp 40kA for 3 sec shall be provided for feeding transformers
and connection to steam generator.

¢. 400V Switehboard

All the cogeneration plant auxiliary loads shall be segregated into two groups, each coﬁsisting of

~ AC Variable Speed Drive (AC VSD) driven loé_ds and non-AC VSD driven loads.

All AC VSD loads and non-AC VSD loads pertaining to cogeneration plant shall be connected to
two (2) AC VSD transformers. Common systems like cooling water [main & auxiliary cooling
water pumps and cooling tower fans] shall be distributed uniformly on both VSD transformers,

d. Transformers

Technical specifications of the different transformers to be mstalled in the Project are given in the table
below: : :

Table 6: Specifications of Transformers

~ Deseripion - - Paameters -
Generator transformer (GT)/ Power Transf ormer 28/35MVA, 11kV/132ky, YNdI
VSD transformers [Three winding transformer] for 2x4 MVA 11kv/0.415/0.415 kV, DznOynl1
co-generation plant Dynli




Lighting Transformer _ Cast Resin Encapsulated 200kV A,
0.4kV/0.4kV, 50Hz, Dynl1, ONAN, Three

. Phase, Two Windings ,
Neutral Grounding Transformer Yd windings, 50A for 10Sec & 500A for 3Sec,
' 11KV, ONAN

e. AC & DC UPS System

AC and DC UPS system will be supplied for loads that 1equne un-interrupted power. Following
UPS shall be supplied for this purpose:

Table 7: AC & DC UPS Specifications

Descrlptmn L T :5_;.:_:_:5 : e Palametels SRS

110VDC 2x1 00% Dual Redundant UPS with Dedlcated

Battery Bank [SMF type: Sealed Maintenance
Free]

230VAC UPS 2x100% Dual Redundant UPS with Dedicated

' ' - Battery Bank [SMF type: Sealed Maintenance
Free]

Lighting 230VAC UPS 1x100% UPS with single battery bank [SMF

: type: Sealed Maintenance Free]

f. Control Philosophy & Interfacing

Critical and important electrical loads shall be interfaced with SCADA system [built in plant DCS]
for local and remote operation in-line with plant operational & safety requirements.

o. Energy Management System

The incoming and outgoing feeders of 132kV Switchyard Bays, Main MV [PCC] Panel and AC~
VSD panel outgoing feeders shall be provided with PQM/TVM with communication port suitable
__for MODBUS-RTU protocol. One daisy chained link shall be provided for each switchboard which
will communicate soft data to Plant DCS. All these meters shall be hooked up to a dedicated
Energy Management System for data logging built in plant DCS. '

Communication ports of MODBUS - RTU shall be planned in all TVMs and PQMs provided in

the PCCs, AC VSD panels and control panels of the TG, Generator Transformer and switchyard -

control and relay panels. All the ports shall be hooked up to Energy Management System (Part of
DCS) for data logging as well as monitoring purposes. The mimic representation of the complete
electrical distribution shall be provided in Energy Management System (part of DCS) from 132
kV level to major/main LT panels.




h. RTDs & Thermist_oré

Thermistors shall be installed on motors rated between 7.5 to 300 kW. RTD shall be made
available for motors more than 300kW. All RTDs shall be hooked up with relays in Motor Relays
in regpective MCC.

i. System Earthing

The grounding installation work shall be as per recommendation of IEEE-80. All panels,
transformer, LAVT, NGR and motors shall be provided with double earthling, Lightning
protection for tall structure shall be in line with IEC standards,

132kV system shall be solidly grounded through 132 kV side of transformer neutrals at NTDC
side as well as neutral of generator transformer on 132 kV side at co-generation plant.

TG system shall be grounded through Neutral Grounding Resistor (NGR) panel to limit the earth
fault current to 50A to suit the system requirement, through the 11 kV neutral point of TG, The
11kV system shall be provided with 11 kV Earthing Transformer and Neutral Grounding Resistor
(NGR) panel to limit the earth fault current to S0A. This NGR of earthling {ransformer shall be
switched ON whenever the power is imported from the grid with TG circuit breaker in open
condition, The 11kV gystem at the secondary side of Interconnection Transformer shall be
provided with NGR grounding to limit earth fault current of 50 A.

LV system 400V system shall be solidly grounded through transformer neutral. Neutral bus bars
shall be made available in 400V PCCs, and all MCCS

415V VSD transformer grounding system shall be as for 12 Pulse AC VSD drives — Solidly

. grounded.

415V system used for illumination system and small power distribution system shall be solidly

- grounded.

E- Water Treatment System

- The Cogeneration power plant make up water requirements will be met from the bore wells located

in the sugar plant. For the make up for the cycle, it is proposed to take the raw water through a
Water Treatment Plant with the following tleatment scheme.

—+ 2 x Two Stage Reverse Osmosis system — 2 x Electro De lonization system.(2x MGF + 2xRO
2 x Multi-grade Filter +2x EDI)There shall be two independent streams. The capacity of water
treatment plant is 70 m3/hr. DM water is collected in two DM water tanks each having a capacity
of 700 m?® Water will be distributed from DM tanks through pumps to different users i.e.
Deaerator, Condenser efc.

F- Firefighting System

The function of fire-fighting system is to supply water to the main risk areas of the cogeneration




power plant.

The fire protection system is required for early detection, containment and suppression of fires. A -

conmiprehensive fire protection system shall be provided to meet the above objective and all
statutory and insurance requirements of National Fire Protection Association (NFPA). -

The fire-fighting system shall consist of the following:

i. Stand Pipe and Hose System: . A
Stand pipe and hose system shall be provided to cover the building and structures of the
cogeneration plant. The system shall be designed as per the NFPA 14.

Standpipe shall have a hose of 65mm diameter with connection to a large supply of water. The
hose connection shall be not less than 0.9m or more than 1.5m above the floor.

ii. Fire Hydrant and Water Monitoring System

The hydrant system shall be provided to cover all areas. The system shall be designed as per NEPA
24. The system shall consist of over ground hydrant mains laid in rings, isolation valves, and stand
pipes with hydrant valves (outdoor). A Hydrant shall be placed after every 40m. ‘

Eaa




"erpurkhas Energy leltedg

26 MW Bagasse- “based Cogeneratlon Powel PI‘O_] ect
Jamrao, anulkhas Smdh o

Feasibility Report




Mirpurkhas Etietgy Limited 26 MW Bagasse-based Cogeneration Power Prb ject

Table of Contents
1 Project Background.....occcoiviivieiiinninecoreismniimssiins i s s sess s sn s ae s 5
2 POWEE MAIKEE ..o ivecieeceiie s eae e e ab e n e nrs s e B
2.1 Structure of Power Sector in Pakistan ........ccvevinnniiinns SRR P U TROTTOPPPPI 5
2.2 FEleCtticily Generation . i iiieeerreeesimreinrmee i s ss s ensss e e e sas e sassnesses 6
2.3 Demand and Supply of Blectricity...cccvooveeerinecriiiimisienns e e saeraans 7
2.4 Key Organizations .. eerimei i .8
- 24.1 National Electric Power Regulatmy Authouty (“NEPRA™) oo 8
242  Private Power and Infrastructure Board (“PPIB”) ..o 8
2.4.3  Alternate Energy Development Board (“AEDB”) ....c.cccimiviimnimnnninninn 8
2.4.4  Central Power Purchasing Authority Guarantee Limited (“CPPA-G”)........ 9
2.4.5  Hyderabad Electric Supply Company (“HESCO )., 9
3 Applicable Framework & Policy ........ b eeetet et ie et eveAee e e s aea s b e s n e e e renr e e s eSO bbb e baes 9
4 Cogeneration ... J O T PP TTPPOOP 9
4.1 Bagasse Based Cogencration .......ovcevmreeronieniiiniiiisini s ree e eeaae et 9
5 RO PROJECT cioiiiiiriieieereer it ereeee et evss st e e sr s e ey 10
5.1  Project Site and LOCAHON ....covcviieiciimiiiini i s 10
6  Plant Type and TeChNOlOZY vovvvirecciiiiiimiinir e e e 11
6.1  General Designt ....ocoververinnennn U T OO 11
0.2 TECHNOIOEY 11vrerrerirerreeeiere st sieress e beat b ea s e e sa b e et as et e e s ren b e e anarann 12
7  Design and Specifications of the Plant ... reeeeesreresreereneeneerenirone 12
7.1 Bagasse FIred BOMlEr. . ettt sss bt sas s rens s asn e 12
. 7.2 Steam Turbine and AUXIHAIIES ...vieiieiiseee e ses e e ee s ses e e 13
721 Steamm TUIBINE 1.ioicercrverere e ere v sen s s aene s s saes e 13
7.2.2  Gear BoX..iimieimmiiniie e, hrenee ey et saatsaasesesatresesense e 13
7.2.3  Couplings......... eEieestesieeestesseeieieeastteseeetbrene e reees e st eRe e e e e e e e an e ab e g e e ers 14
724 Condensing SyStem ...iiennn.. e oot e s a e e e b 14
7.3 AC Generator........... O OO PO PSPPSR OUSURR T 14
7.3. 1 Generator Protection and Control SYStem:.....oeuermreecrersrssssessesenns e e 15
" 7.4. Governing System s e ettt r et s ea et b en et b evriee e e reese e aerreeenn 15
7.5  Lubrication and Control System ............................ JOPPORON Leeesessanistesatssansearens 15 -
7.6 Control Oil Systent ...l e vesreser e ess et st n e e st s 16
7.7 . Main Cooling Water PUINDS cccveevrermreimeimisiiisesssisesssssassssssssssssssssanss 10
7.7.1  Main Cooling Water PUMIPS .vvcv. oo csriesiiessssessstsssssesessssnssans e 16
7.7.2 - Auxiliary Cooling Water Pumps .....cooecvevniinnnnn, e s e rreeane 16
7.7.3  Cooling TOWEr SYSIEIM..iiiinviiimminisimnsissesssssssisinsss i ssseressssossensensssnensssses 16
7.8, Raw Water SYSTEI . bt e eeeens 17
7.8.1  Cooling Water MAKeUp PUIMD .ccccoevvvevvvvvveesssossssssomssssssssssssssesssmssessssesssssessasses 17
782  Raw Water Transfer- Pumps .............................................................................. 17
7.9 - Compressed Al SYSTEII iirituiiinnneiei e e e 17
© 7.10 - Bagasse Handling System wi i 17
7.11  Ash Handling SySt€Mcu.....civmeeimierionecronmenimmin v JRUSTTSI PO UUOUOPUOY 17
7.11.1 Submerged Ash Belt Handling System ............................... et e 17
7.11.2 Dense Phase AshHandlmg System ... feeere et e e st nenae et sabeasesaseiees 1O
7.12  Water Treatment SYSIEM .o vovvemreiisersccormenrmemmenis st sssssssssssss nsnsressssasss 18

7.13  Firefighting System

" .. Feasibility Report .

O



Mirpurkhuas Energy Limited ' 26 MW Bagasse-based Cogeneration Power Project

7.13.1  Stand Pipe and Hose SYSTEIN: c1veieerirreeeeseesrr st e e 18
7.13.2  Fire Hydrant and Water Monitoring System .......cooveiimmniviininnn. 18
7.13.3  Portable Fire EXtingUisShers: ..ooviiiiiiiieeriiieeconeerenirnnnsniisssesisnestnssinennsesee L9
7.13.4  Automatic High Velocity Water Spray Nozzle System ................................... 19
7.13.5  Fire Alarm & Detection SYSteml..cccooveiiiiiiiiie s 19
7.14  Effluent Handling SYSIEIM .veviiiiieiiiiee e sesssninssensissinssssneessarnne s 19
F14.1  NeUtraliZing Pil.....o e eeesieiees e s s se s sies st s s stnesssasts st 19
7.14.2  Neutralized Effluent Re-circulation cum Transfer Pumps.....ccovevcvciicnincinenns 19
7143 EffIUent Pif ..ot e 19
7.14.4  Effluent Transfer PUMP ... i 19
715 ServICE WAEr STSLEIL...cviivreriirirnreereerisnsrirsseenesisssessiessnessesisnessestesensesssesaesessesesneseanes 19
7.16  Electric Overhead Travelling (EOT) Cranes ....ccovcvvenimmiiinimnie . 20
8 EleCtrical DESIZN .......cvvvieeuivsrisssuiierisissssssssssssassss s sssis s sssab s 20
8.1  Electrical Netwmk..‘;;‘ ............................................................................................... 20 -
8.1.1 Anibient Conditions for Electrical Equipment......c.cocvievinniinniinciniinn, 21
8.2 Plant OPSFating VOIASE ...veevsierriiviserereee s issecsisise s sssee e ses s ssresssess s stess et snesnst s 21
8.3  Basic Electrical DeS1gn PArAMETEIS teervieeeiriivec e st rires et n e eebnee e 21
8.4 132KV SWICHYALA 1oovveevrveeveereserereseessseessssesssesss s sbesesssse st sssessassesesssasssssessesssees 22
8.5  Isolated Phase Bus TIUCT vviiiisvirerieienrer e sieeses st sese st siasas st esnesnesmnnes 23
8.6 11KV Switchboard ...t e 23
8.7 400 V SWItChDOAIT ..ceviivieeieicec ittt e e e e es 23
8.8 TranSfOMMEIS.....coviiiriiiicei e e e s 23
8.9  AC & DU UPS SYSIEML.ccrieeiiirreccrinierieieiiieininisiesssisss st sne s asas o 24
8.10 Control Philosophy & Interfacing .....coviveiiiiviirnccieci e s 24
8.11 Energy Management SYSTEIM cuuuuiueeirrrrriorrnieesineiernsesreerseesssnessnssessessnessssrenseesasseesans 24
8.12 RTDS & ThermiStors ivuvviivveimmiemmismmeniiess s e UOTUURUNORON 24
8.13 System Earthing.........cccccooenncninnn OO SO PO PO URT OO 24
8.14  Cable Installation ......coccreeiiiii i 25
8.15 Cable Trenchuviniiniiineeioenns, e e e e 25
8.16 Lighting & Small POWEL . cccciiiviiiiieiiiueimeesinresieeniesisessiessnessesesseaseseessesionsrsresnes 25
8.17 Plant Communication System ........... e et Werreanns SUTRUIORRR i 20
8.18 Enclosure Ratings ...cocovvveeveverennen e v b tv et beeareny s et ent e s et eraannbennan 26
8.19  Plant Startup.......cceerreereeneirninrieieenivnas e s 26
8.20 Instrumentation and Control (1&C) Systems..'........_. .................................................. 26
8.21 Digital Control System (DCS)........ e ettt b et et be e Rt s s e nhn et sn b e nares 27
8.22 Field Instrumentation.......ueerennnn OO RSP SOPUPOR RTINS 27
0 Grid Interconnection .. veitsnaertrentiseaa e s b eant e e daseEtaesbe e s rbeeatenneeranterareeertoen 28
10 Environmental IMpact ASSESSENT......cceiceeirereeerieeiunseesisseesssns e ssssessssesssssssessssesesens 29
11 Operations and Maintenance (O&M) .....cocceerivernnn. bt b et nne b 35 7
11.1 Periodic Maintenance ..........co.c.vee.. et e e 36
12 Key Operating ASSUMPTIONS voviviveriierereieiorieressirasiiosesssessasssissesssrasssisnssssessssrsssessransisesess 36
12.1  Plant Generation Parameters.......... [RUPPH RPN et eer et et ee e e ee e e e r et nneen 36
122 Project Timeline........ocoervereerivnnene b by e e bt ea e e nn et 37
12.3  Project Life ..ocovireveimreeeererirerenae, PSPPSR 37
12,4 Project COStuminiiumiiiieeiiiirieieieissiesees s eeseresesssssessesssesssssssesssessasasesens JEORTR 37
12.5  Project FInAnCIng ...c.c.corvvveeineesionneeneniieesresescnenanns USSR UPRR 38

Feasibility Report




Mirpurkhas Energy Limited

26 MW Bagasse-based Cogeneration Power Project

12.6  Project Tatiff........oooeeerverns SO S OO O PO PP RURTROPRP 39
12,77 Project RevVenUE v iieeiircivniniien i Feeerrereeaeeeens 41
12,8 GEIEIAL ceeiiiiii et rreessr e e ns e e ese s ras s b s e smas rereeeeee 41
12.9  Projected Financial Statements.....oveiiiiomrimesen e, 41
12,10 Projected Income StAtEIMENT .. .ovveiireviirieaiiniersiiemsias e sssaseesesesseeriesasssrsesns 42
12.11 Projected Balance SHEet ... 43
12,12 Projected Cash FIOWS vivvviiimmrrioiesiec et e sas e 44
[3 Financial SUNMNATY ...t sesesass s sssessnssasarsassasssies 45
14 Annexure-1: Plant Layout.....ccomriiiiiiiimeimmcres i s 46
15 Annexure-2: Sketch-1 ..ociveeierieiieenns e b r e a s e bbbttt ee 47
16 Annexure-3: SKetCh-2 ..o s e 48

 Feasibility Report = Page |4




Mirpurkhas E nergy Limited

26 MW Bagasse-based Cogeneration Power Project

1 Projeet Background

Mirpurkhas Sugar Mills Limited (“MSML”) through a wholly-owned subsidiary Mirpurkhas
Energy Limited (“MEL?”) intends to set up a green field 26 MW (Gross) high-pressure bagasse
based co-generation power plant (“Project”) under the provisions of the Framework for Power
Cogeneration 2013 (“Framework”) and Policy for Development of Renewable Energy for
Power Generation 2006 (“RE Policy” or “Policy”). The Project will be located adjacent to
MSML located at Jamrao, Umerkot Road, Mirpurkhas, Sindh, Pakistan.

The Project will sell power to the national grid through sale of energy to the Central Power
Purchasing Agency Guarantee Limited (“CPPA-G”) under a 30-year Energy Purchase
Agreement (“EPA”) as well partially meet the steam and power requirements of MSML during
the crushing season. The Project will enable MSML to establish a sustainable market for its by-
~ product, bagasse, and will also allow the sponsors of MSML to take an exposure in the power

sector through. incentives offered by the Government of Pakistan (“GOP”) under the Framework
and RE Pohcy

The objective of this feasibility report (“Feasibility”) is to assist MSMI. in assessing the v1ab1hty
of the Project under a given set of assumptions.

2 Power Market
2.1 Structure of Power Sector in Pakistan

Historically, the power sector in Pakistan has been owned and operated by government entities,
primarily the Water and Power Development Authority (“WAPDA”) until the drive to unbundle
started in the early 1990s. Since then the sector has evolved much with private sector
involvement primarily in generation and more recently on the model of a fully vertically
~ integrated utility company. The generation, transmission, distribution and retail supply of
electricity in Pakistan is presently undertaken by a number of public and private sector entities
comprising of one (1) national transmission company; nine (9) regional pubhc sector-owned
distribution companies; four (4) public sector” thermal generation companies; one (1) public
sector hydropower generation company and several Independent Power Producers (“IPPs™). .
These entities enable the supply of power to the entire country except for Karachi, The
metropolitan city of Karachi and some of its surrounding arcas are supplied power K-Electric, -
which is a vertically integrated utility owned by the pr1vate sector responsible for the generation,
transmission and distribution of electricity in its region. The total installed capacity of the entire
country in 2015 was 24,823 MW of which 16, 814 MW (67.74%) was thermal, 7,116 (28.67%)
was hydroelectrlc, 787 MW (3.17%) was nuclear and 106 MW (0.43%) was wind.

Table 1: Pakistan Power Generation Capacity

0

Thermal 15,910 15,969 | 15,941 15,719 16,814
Hydropower 6,645 - 6,730 6,947 7,116 7,116
Nuclear 787 | 787 | 787 787 787
Wind 0 1| 50 106 106
Total 23,342 23,487 23,725 23,728 24 823

All figures in MW Source: NEPRA State of Ina’usa‘f v Report, 2015 f
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More recently the CPPA, previously residing within NTDC, has been converted into a legal,
independent body acting as a central counterparty to power purchase transactions. The present
form of the power structure in Pakistan is presented below:

Table 1; Palistan Power Sector Structure

. Water® : ] I Cenirl || 7 P
7. Power qmission - | G B 4 Generation- |- . Power - |- .
; 7 ) b g . : . Powvee Park
Development | . Companiss Purchasing it
Aathonly |- y CDS) . Managamenk |
| (WAPDA} : il

(CTRAG) | (PRI} | (AEDB)

Privatized Integrated:
Distribution & -

Generation Comapany

for Karachi Regior:

2.2 Electricity Generation

Historically, Pakistan has relied on hydropower generation to meet its electricity demands, as the
ratio of hydel to thermal installed generation capacity in the country in 1985 was about 67% to
33%. However, with the passage of time, the energy mix has shifted towards thermal power
generation, which now generates approximately 65% of total power produced in the country.
Electrical energy generated in recent years by fuel type is presented in the table below:

Table 2: Pakistan Energy Generation by Source

Ason30"June - 20010-IL| - 2011-12 2012-13 .0 02013-14 0 0 2013-14.
Thermal 65,169 i. 64,478 64,034 68,082 | 69,988
% Share 64.79 | 65.94 64.91 - 64.41 - 64.17
Hydel 31,990 "28,643 30,033 032,239 .. 32,979
% Share . -31.80 | 28.85 30.44 30,50 30.24
Nuclear 3,130 : 4,872 4,181 | 4,695 5,349
% Share 311 - 491 4.24 4.44 4,90
Import . 295 ‘ 206 | - 375 419 443
% Share .28 - 0.30 0.38 ' 0.40 0.41
Wind - 0 6 32 263 300
% Share . 0.00 |. ' 0.01 : 0.03 025 - 0.27
Total 100,584 99,295 08,655 105,698 109,059

All figures in GWh; Source: NEPRA State of Industry Report, 2015

Given the acute gaé shortdge in the country, thermal generation has relied mostly on expensive
fuels such as Furnace Oil and High Speed Diesel. Increased dependence on expensive thermal
fuel sources has not only led to high cost of generation but has also resulted in large amounts of
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fmeign reserves to be spent on the import of fuel. Thermal generation breakdown in the country
in recent years is given in the table below:

T'lble 3: Pakistan Energy Generatmn by Source (Thermal Fuel Mix)

£

1K

Gas _ 37,076 30,162 28,190 30,769 31,196
% share of thermal generation 56.89 46.06 44.02 45,19 44.57
FO + HSD 127,984 35,250 35,804 - 37,201 38,690
% share of thermal generation 42.94 33.83 55.91 54.64 55.28
Coal 109 66 40 112 102
% share of thermal generation 0.17 0.1¢ 0.06 0.16 0.15
Total 65,169 65,478 64,034 68,082 69,988

All figures in GWh, Source: PSS/NTDC/KEL

Due to this skewed energy mix, it has now become imperative upon the power sector in Pakistan
to move towards generation technologies that are sustainable and rely on indigenous resources.

2.3 Demand and Supply of Electricity

For the past decade or so, Pakistan has been suffering from an acute energy crisis due to rising -
demand exacerbated by structural flaws within the sector. Some of the ma_]Ol reasons
contributing to this crisis include:

1. Inefficient transmission and distribution
2. Increasing demand

3. Inefficient use of energy

4, Expensive energy mix and

5. Improper pricing.

Installed capacity in the country grew at an average rate of 5.51% during the period 1990-2015.
However, this increase in capacity has been unable to meet the demand of electricity leading to a
demand—supply gap, which can go as high as 6,600 MW during peak hours. In 2015, the
maximum generation capability remained 4t 19,132 MW, while the maximum peak demand
reached 24,757 MW, resulting in a 5,625 MW gap between supply and demand. Projections by
government agencies depict that this shortfall is not going to end till 2018. The tables below
show the actual and projected surplus/deficit-in deinand during system peak hours:

Table 4: Pakistan Historical Supply and Demand of Power - -

0 B ( Bls

2011 15,430 21,086 -5,656
2012 14,483 21,536 -7,053
2013 16,846 21,605 -4,759
2014 18,771 23,505 -4,734
2015 19,132 24,757 25,625

All figures in MW; Source: NTDC
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Table 5: Pakistan Projected Supply and Demand of Power
- Sur plus/(Deﬁcit)

Year g Plannied Generation ... * Projected Peak Demand |-

2016 20,303 25,666 ‘ -5,363
- 2017 23,445 27,185 : -3,740
2018 ' 28,751 28,678 ‘ 73
2019 33,545 30,154 3,391
2020 35,500 31,625 ‘ 3,965

Source: NTDC

Shortage of electricity has become the most critical challenge by not enly causing social
disruption, but also affecting the economic growth of the country, According to estimates, energy
shortages in the country have resulted in approximately 2% reduction in the annual GDP of the
country. Therefore, resolving the energy crisis is amongst the top priorities of the government
~and steps are being taken to attract new investment in the power sector. Moreover, steps are
bemg taken to optimize the generation mix by adding 1enewable and indigenous energy sources,

2.4 Key Organizations
2.4.1 National Electric Power Regulatory Authority (“NEPRA”)

In order to promote fair competition in the indusiry and to protect the rights of consumers as well
as producers/sellers of clectricity, the GOP enacted the Regulation of Generation, Transmission
and Distribution of Electric Power Regulation Act, 1997 (“NEPRA Act™). Under this Act, the
NEPRA Policy for Power Generation Projects was established for regulating electric power
generation, (ransmission and distribution in Pakistan. In performing its functions under this Act,
NEPRA is required to, as far as reasonably possible, protect the interests of consumers and
companies providing electric power services in accordance with the guidelines laid down by the
government. One of NEPRA’s most prominent roles is tariff approval for the Project.

NEPRA’s role in the power business, inter alia, is to issue licenses for companies and to regulate
their operations according to NEPRA rules and regulat1ons The prospective applicants will be
required to comply with all NEPRA rules/procedmes inter alia, for grant of license befcne
security agreements are concluded for any project. .

2.42 Private Power and Infrastructure Board (“PPIB”)

PPIB provides a one-window facility to IPPs for implementation of projects above 50 MW

capacity and issues the Letter of Interest (“LOY”) and Letter of Support (“LOS™), prepares pre-
qualification and bid documents, pre-qualifies the sponsors, evaluates the bids of pre-qualified
sponsors, assists the sponsors/project companies in seeking necessary consents / permissions
from various governmental agencies, carries out negotiations on the Implementation Agreement
(“IA”), assists the power purchaser, fuel supplier, government authorities in the negotiations,
‘execution and administration of the EPA, fuel supply agreement and water use license
respectively, issues and administers the GOP guarantee backing up the power purchaser, fuel
supplier and follows up on implementation and monitoring of projects.

2.43 Alternate Energy Development Board (“AEDB”)

AEDB has been designated as one-window facility for processing all afternative and renewable
energy projects in the private sector projects such as wind, biodiesel, bagasse/biomass/waste to
energy, small/mini/micro hydro and solar power projects. AEDB also issues bankable IA, EPA,
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LOI and LOS to alternative energy producers. AEDB ghall be the relevant GoP facilitation
agency for the issuance of the LOI and LOS as well negotiation of the IA and provision of the
GoP guarantee as applicable for the Project.

2.4.4 Central Power Purchasing Authority Guarantee Limited (“CPPA-G”)

CPPA-G, a company created by Government of Pakistan, is a non-profit independent company
established under the Companies Ordinance, 1984 and solely responsible for implementing and
administering the “Single Buyer Plus” market mechanism (ultimately leading to competitive
market operations). CPPA-G purchases power on behalf of Distribution Companies (“DISCOS”)
from IPPs. The Project shall be entering into negotiations with CPPA-G for the sale of energy to
the national grid and shall enter into an EPA. in this regard. '

2.4.5 Hyderabad Electric Supply Company (“HESCO”)

HESCO was formed to take over/acquire all the properties, assets and liabilities of Hyderabad
Area Electricity Board owned by WAPDA. The company was incorporated on 23rd April 1998
and certificate for commencement of business was obtained on 1st July 1998 from NEPRA.
HESCO serves 975,346 consumers. and has administratively divided 12 districts of Sindh
Province into 4 operation Circles: Hyderabad, Laar, Nawabshah and Mirpurkhas.

3 Applicable Framework & Policy

The Project is being set up under the Framework for Power Cogeneration 2013 pursuant to the
Policy for Development of Renewable Energy for Power Generation 2006 being administered by
the AEDB. Under the terms of the Framework and Policy, electricity purchase by the CPPA G
from bagasse-based projects has been made mandatory.

The conditions of the Framework/Policy envisage MSML/MEL seeking an LOI from AEDB for
the Project (which the company has already been issued). [n May 2013, NEPRA announced an
upfront tariff (“Upfront Tariff”) for high-pressure boiler based bagasse projects being set up
under the Framework. The Upfront Tariff has subsequently been extended up to May 2017; the
Company shall upon completion of the applicable pre-requisites apply to NEPRA for the same.

Upon receipt of the Upfront Tariff approval from NEPRA the Project Company shall seek an
LOS from AEDB; following which the Company shall enter into negotiations of the EPA and IA
with CPPA-G and AEDB respectively, which shall be followed by the financial close of the
Project. Under the terms of the Upfront Tariff (and LOS) the Company is required to achieve the
commercial operations date of the Project w1th1n 24 months from date of approval of the Upfront
Tariff for the Company. :

In parallel, the Company shall also apply to. NEPRA for the issuance of the generation license for
the Project. The application for the generation license shall be made following the issuance of the
LOI and will be issued, amongst others, aftéer submission of an approved grid interconnection
study from HESCO and an env1ronmental Study from the relevant authority.

4 Cogeneration
4.1 Bagasse Based Cogencration

Cogeneration refers to generation of electficiit'y and useful heat from use of a single fuel at high
efficiency. Cogeneration is a well-known process in sugar industry as every sugar mill requires
steam for sugar manufacturing while supply of electricity is also necessary to operate machinery.
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The steam provides thermal energy which is used in heating and concentrating the juice into
syrup. This process of juice concentration to syrup involves the evaporation of water in the juice
by using low pressure steam as the heating medium. With the large quantum of low pressure
steam usage, the sugar industry stands as an ideal candidate for cogeneration, Historically, most
sugar mill boilers and the power houses were designed primarily to meet the process steam and
electricity requirements of the sugar mill. Therefore, the boilers and turbo-generators employed
are mostly of low pressure and low temperature style.

There has been, of late, inicreasing awareness of the advantages of installation of high pressure,
high efficiency bagasse based systems. With installation of high pressure boilers, electricity over
and above internal use can also be produced and sold to national grid, if allowed. Exports of
electricity can make cogeneration an attractive and cost-efficient means of cutting production
costs, reducing pollution and generating additional revenues depending on the ratio between the
price of electricity secured and production cost of electricity generated in the sugar industry.

5  The Project

The 26 MW Co-generation Project envisages a 1+1 configuration power plant comprising of one
high pressure (110 bar) traveling grate boilers, having a steam generation capacity of 130 tons
per hour, and one condensing/extraction steam turbine generator having a capacity of 26 MW
and balance of plant (*Plant”). It is planned that, during the crushing period, steam and power
for MSML operations will be provided from the existing low pressure (“LP”) system and the
balance steam/power requirement of MSML will be met through the high pressure (“HP”)
system of the Plant. During the crushing period, bagasse from MSML will be utilized both in the
HP and LP Systems to generate steam and power. (Note: Only power generated from the HP
system may be sold to CPPA-G). During the non-crushing period, only the HP system shall
operate, which will use un-utilized bagasse available with MSML as fuel.

5.1 Project Site and Location

The Project Site is adjacent to Mirpurkhas Sugar Mills Limited (“MSML") located at Jamrao,
Umerkot Road, Mirpurkhas, Sindh. The adjacent area is owned by MSML and approximately 20
_ acres will be allocated to Mirpurkhas Energy Limited under a lease agreement for a period of 30
.- years plus construction period. |

A map of the Project site map is given below and project layout has been attached as Annexure

! | |
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6 Plant Type and Technology
6.1 General Design

The design of the Facility is typical for a biomass-fired cogeneration facility which also is
specific to the use of bagasse and to the cogeneration requirements.

The boilers will consist of tall water wall furnace with platen generators located at the top of the
furnace. The super heater will have three stages. The first stage is a horizontal tube convective
super heater located in the boiler second pass. The second stage consists of platens located at the
top of the furnace adjacent to the generator section. The third stage consists of pendants located
above the furnace arch between the second and first stages. Following the super heater will be
three horizontal tube economizer sections and four tubular air heater scctions.

The steam cycle consists of two high pressure feed water heaters and a Deaerator for each unit.
The high pressure feed water heaters také stcam from the two uncontrolled extractions of the
steam turbine. Steam for the Deaerator is to be supplied from the controlled extraction of the
steam turbine.

The Facility has_ two modes of operation defined by steam needs of MSML. During the crushing
season, MSML needs steam and electricity to crush the sugar cane and produce sugar. Steam for

-MSML will be supplied from the controlled extraction of the steam turbine which is at

approximately 3 bar (ab) pressure. The expécted steam demand for MSML is 87.5 TPH from
Cogeneration HP Power Plant. Total electricity demand of Sugar Plant during the crushing
season is 9.21 MW out of which 4.01 MW will be_supplied from Cogeneration HP Power Plant.
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6.2 Technology

Combustion technology based on. the Rankine Cycle will be utilized in this project which is

- proven latest technology. The bagasse will be combusted in a high pressute boiler and the steam
generated will be fed to the steam turbine to generate power. The tarbine will be different from
the conventional thermal power plants as the turbine will be provided with a controlled
extraction for extracting the process steam required for the sugar mill. To enhance the efficiency
of operation, regencrative heaters are used in the feed water circuit. For the cogeneration power
plant proposed for MEL, the cogeneration cycle is based on the parameters of 110 bar(a) and 540
degree centigrade at the boiler outlet, currently being used in many countries for the
cogeneration projects. The cycle chosen with the above parameters is the latest used in many of
the bagasse fired installations around the world. These above selected parameters make the cycle
mole efficient and help in the generation of more units for the same quantum of the fuel.

There are already many Cogenel ation plants opel ating in Pakistan & India with these par ameters
and the operating experience of those plants, in synchronization with the sugar mill operation,
has been smooth and without any hitch, The Cogeneration scheme for MEL proposes 1x130
TPH capacity boiler and 1x26 MW extraction condensing turbo generators., Considering the
offseason operation of the plant, the Cogeneration power plant boilers will be designed for firing
~ the saved bagasse and a few other compatible bio-mass fuels.

7  Design and Specifications of the Plant

7.1 Bagasse Fired Boiler

The Boiler shall be single drum, natural circulation, radiant furnace with water cooled membrane
wall, three stage super-heater with two stage attemperator, balanced draft and travelling grate
bagasse fired boiler. The boiler is capable of a peak generation of 110% of the MCR for a period
of half an hour in eight hour shift. The boiler shall be top supported, outdoor type, with adequate
provisions for the thermal expansion of the boilers in all directions. '

Design Parameters:

o Bagasse Fired Boiler; 130 TPH

o Steam pressure at the Main Steam stop valve outlet: 110 bar(a)

o Steam temperature at the Main steam stop valve outlet at MCR: 540 £ 5 °C
* Boiler feed water temperature at the inlet to the Deaerator: 95 °C.

. Maxunum noise level at 1.0 m distance for the boiler: 85 dB(A)

The Bagasse through drum feeders, screw feeders and pneumatic spreaders will be fed into the
furnace. The travelling grate is selected for efficient combustion system and to avoid heating of
grates. The Ash is collected by the continuous movement of travelling grate.

The air will be supplied by primary Forced Draft (FD) fans & secondary air fans. The air
towards Bagasse and coal will be controlled by the fuel air control system in order to guarantee
safe and optimum combustion, The air supplied from FD fan will be heated up in air pre-heater.
The pressure in the furnace will be controlled by the Induced Dra ans installed at outlet
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of boiler. These fans will be provided with Variable Frequency Drlve (VFD) in order to
optimize the power consumptlon ID fans will discharge flue gases.

After complete combustion in furnace the flue gases shall enter the super heater section installed
in the upper portion of the furnace. From the super heaters the flue gases will flow downwards
into modular bank. The evaporator section of the boiler will be designed for a large circulation
ratio. Even during quick plant load changes the water cuculatlon will be stable and thus prevent
steam blockage in the evaporator sections.

From evaporator section, the flue gas shall enter the bare tube economizer from the top and leave
at the bottom to Air Flue Gas Pre-heater. The economizer tubes will be supported in the structure
of the economizer casing and will be bottom supported. The economizer will be fully drainable,

_ Thereafter, the Fly Ash Arrestor installed at the outlet of the Air Pre-heater. From Fly Ash

Arrestor most of the fly ash will be separated from the flue gases.

The condensate from the sugar mill shall be directly fed into the condensate tank frbm where it
will be pumped to the Deaerator via sugar plant exhaust condensate pumps through a level
control system.

Demineralized (DM) water will be supplied to the boiler for makeup. The makeup water will be
pumped to the overhead surge tank via DM water distribution pumps. The makeup water will be
added tn the condenser hot well from the overhead surge tank by gravity through a level control
system. The condensate from the condenser and makeup water added to the condenser hot well
will be pumped fo the Deaerator by condensate extraction pumps.

3x50% Boiler Feed Water (BFW) pumps shall be provided. BFW pumps are multistage,
centrifugal type with low voltage 400-415V drive motors with Variable Frequency Drives
(VFDs). The condensate and make-up water lines will have level confrol valve to control
Deaerator level. - '

The control philosophy, boilers interlock and protection logic shall be implemented in
Distributed Control System (DCS) for safe operation of boiler.

7.2  Steam Turbine and Auxiliariesr
7.2.1 _Steam Turbine

The turbine of the cogeneration power plant will be multistage nozzle governed, horizontal
spindle, two bearings, and extraction cum condensing type with 03 number of uncontrolled
extractions and 01 number of control extractions. The exhaust from the turbine will be
condensed in the surface condenser at 0.101 bar (a) pressure during off-season operation.

The low pressure steam at 3 bar (a), 133.6°C will be supplied to the sugar plant for juice heating
in the evaporatot station, The medium pressure steam at 6 bar (a), 350°C will supplied for
centrifugal washing. 87.5% condensate of the supplied LP steam will be returned from the sugar
mill. There will be no condensate return of medium pressures stealrgg
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Heavy duty reduction gear box of Double helical type with hardened & ground gears will be
installed, capable of transmitting maximum power generated by turbine and able to withstand
20% over speed over a period of minimum 5 minutes.

The gear box will be designed with a service factor of 1.3 as per AGMA requirements.

7.2.3 Couplings

High speed coupling between the turbine & the gear box will be non-lubricating, steel laminated,
flexible type. The coupling between the gear box and the alternator will be low speed. Both the
“couplings will have coupling guards and acoustic covers, Power rating of the couplings shall be
in accordance with AGMA 514

724 Condensing Systéfn

Condensing system shall comprise of the following:

7.3

Shell & Tube horizontal type surface condenser with integral hot well, thermal relief
valve and atmospheric relief valve.

Steam Ejector system consisting of:

o Twin stage main ejectors (1 working + 1 standby) with two surface type inter
and after condensers.

o Startup hogging type gjector with silencer.

Vertical canister type Condensate extlactlon pumps (CEP’s), with a 3 x 50% capac1ty
with LT motors and suction valves.

Rupture disc for condenser protection.
Expansion bellow with spool piece between turbine exhaust and condenser inlet

Dry air/vapor line within specified battery limit

AC Generator

AC Generator shall comprise of the following:

Generator shall be supplied in line with the following specifications:

Brush-less exciter with PMG

Air coolers

Twin bearings _

AVR cum Excitation panel
Anti-condensation heaters

Water leakage detector- 1 per cooler
Lube oil flow regﬁl.ator - 1 per bearing
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Table 6: Generator Specifications

Ratn ount 26 MW
Type Synchronous type
Number of pole & Excitation System Four pole, with brushless excitation system.
0.8PF (lagging) to 0.95(leading) under
Power Factor entire band of +10% voltage variation and +5% frequency
variation

Class ‘F’ insulation and shall
be suitable for operation within class ‘B’ limits
Over loading of 110% for one hour every 12 hours and
150% for 30 seconds
Generator shall withstand short-circuit of any kind at its
Short Circuit and Overload Endurance terminal, while operating at rated load and 105% rated
voltage for at least 3 seconds

Insulation Class

Overload Requirements

(?J) 73.1 Generator Protection and Control System: |

Generation protection and control system will consist of the following equipment:
s Generator protectidn (Relay) Panel
. Metering & Synchronizing Panel
o MCC Panel _
s Lightning arrestor, Surge capacitor and Potential transformer (LA, SC & PT) Panel
¢ Neutral grounding resistor (NGR) Panel |
» DC Distribution o

7.4 Governing System

The governor system provided will control the accéleration of the turbo generator and prevent
over speed without tripping the unit under any operating condition or in the event of maximum
load rejection. ' )

L The governor system will have the following important functions:

s Speed control

s  Over speed control

¢ Load control

o Inlet steam pressure control

e [Lxtraction pressure control

7.5 Lubrication and Control System

A single forced feed lubrication system will ‘be’ installed for Turbine, Gearbox & Alternator
comprising of the following major components:
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s Lube oil tank

o Oil Vapor extractor

¢ AC Electric Main OierLrlmp (MOP) driven by gearbox low spéed shaft

s AC electric Motor driven Auxiliary Oil Pump (AOP)

¢ DC Motor driven Emergency lube Oil Pump (EOP) with auto cut-in & cut-out facility
¢ Lube oil co_dlers (Iworking + 1 standby)

¢ Lube oil filters (1working + 1 standby)

s AC motor driven oil mist separator mounted on oil tank
7.6 Control Oil Sysfem |
Control oil system will comprise of the following:

e AC electric Motor driven Auxiliary Control Oil Pump (ACOP) (1 working + 1 standby)
to supply oil to Control system.

¢ Control Oil filter (CO¥) (1 working '+ 1 standby)
7.7 Main Cooling_Water Pumps

The cooling water system shall be designed to provide cooling water to the following area of the
plant:

e Surface Condenser

o Auxiliary cooling water coolers
The cooling water system includes the following major components:
7.7.1 Main Cooling Water Pumps

Three (3) Main Cooling Water Pumps (two working and one standby) each of capacity
approximately 2800 m?/hr shall be provided. Pumps will be horizontal centrifugal type, driven
by electric motors.

7.7.2 Auxiliary Cooling Waterr Pumps

Two (2) Auxiliary Coohng Water Pump (One working and one standby) will be prov1ded
Pumps will be horizontal centrifugal type driven by electric motors.

7.7.3 Cooling Tower System

The Cooling Tower System shall have the following specifications:

¢ One (1) R.C.C structure mechanically induced draft, counter flow type cooling tower

e Capacity of cooling tower will be approximately 5600 m*/lr and is combmed and
common for the whole cogeneration power plant,

e There shall be 2 cells each having a capacity of approximately 2800 m?/hr.

e The cooling tower will be designed for cooling of water from 42°C to 34°C, and an
approach of 5-6°C while operating under the atmospheri nperature of about
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30°C.

e BDach cell of cooling tower gear box will be equipped with vibration switches, il
temperature and oil level controls.

o The source of cooling water will be Bore Well Water.
¢ Cooling water supply and return temperature is 34°C and 42°C respectively.

7.8 Raw Water System
Raw water system consists off the following components:
7.8.1 Cooling Water Makeup Pump

Two (2) Cooling Tower make up Water Pumps for season and off-season operation will be

- provided.

7.8.2 Raw Water Transfer Pumps

Two (2) Raw Water Transfer Pumps (one working and one standby) each of capacity 20 m*/hr
will be provided to ensure raw water supply to Water Treatment Plant.

7.9 Compressed Air System -

The function of this system is to provide service and instrument air for cogeneration plant
operations. Compressed air system provides air to following users:

o Instrument Air Users: Instrument air will be required for the operation of pneumatic
instruments like I/P converters, purge instruments, pneumatic actuation of control
valves, dampers ete. '

» Service Air Users: Service air will be 1equ11ed for cleaning of filters, stramers and
general purpose. - :

7.10 Bagasse Handling System

The bagasse handling system comprlsmg of cham CONVEyors & belt conveyors to transport the .
required quantity of bagasse from sugar mill 10 cogenemtlon shall be prov1ded Bagasse from the -
sugar mill shall be fed to the boiler from a ﬁont mounted chain conveyor. Excess bagasse shall
be returned to the bagasse storage yard. Du;mg off-season/non availability of bagasse from mill, -
the cogeneration boiler shall use saved bagasse from the storage yard. '

7.11 Ash Handling System

The ash handling system envisaged for the ép generation boiler shall consist of Submerged Ash -
Belt Conveyor System and Dense Phase Ash Handling System.

7.11.1 Submerged Ash Belt Handling System :
Submerged Ash Belt Handling System consists of conveyor belts, drive-assembly, all type of - -

pulleys, all type of idlers, bearing assembly, inlet / outlet chutes, take-up assembly, trough -~

assembly, support frames, cross over, walkway, structural safety switches, water inlet / outlet /
drain nozzles etc. The- bottom ash at the discharge of travelling grate shall be conveyed by
submerged ash conveyor system
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The ash shall be quenched in the water trough of submerged ash conveyor before conveying. The
submerged ash conveyor shall discharge the ash directly to a trolley mounted tractor for further
digposal. '

7.11.2 Dense Phase Ash Handling System

This system will handle fly ash from boiler ash hopper (other than traveling grate & plenum ash
hopper) and ESP hoppers. Surge hopper (water cooled for boiler ash hopper and non-water
cooled for ESP hopper) arrangerment shall be provided below the boiler and ESP hopper. Two air

“ compressors with built in PLC control system and 1x100% air receiver shall be provided near the
dense phase equipment. The required conveying air for dense phase ash system will be supplied
by these compressors through air receivers. The ash silo storage capacity shall be enough to store
12 hours ash generation from both the boiler and ESP system.

7.12 Water Treatment System

The Cogeneration power plant make up water requirements will be met from the bore wells
located in the sugar plant. For the make up for the cycle, it is proposed to take the raw water
through a Water Treatment Plant with the following treatment scheme.

2 x Multi-grade Filter — 2 x Two Stage Reverse Osmosis system —» 2 x Electro De Ionization
system.(2x. MGF + 2xRO +2x EDI)There shall be two independent streams. The capacity of
water treatment plant is 70 m®/hr, DM water is collected in two DM water tanks each having a
capacity of 700 m®. Water will be distributed from DM tanks through pumps to different users
i.e. Deaerator, Condenser etc.

7.13 Firefighting System

The function of fire-fighting system is to supply water to the main risk areas of the cogeneration
power plant.

The fire protection system is required for early detection, containment and suppression of fires,
A comprehensive fire protection system shall be provided to meet the above objective and all
statutory and insurance requirements of National Fire Protection Association (NFPA).

The fire-fighting system shall consist of the following:
7.13.1 Stand Pipe and Hose System:

Stand pipe'ahd hose system-shall be provided to cover the building and structures of the
cogeneration plant. The system shall be designed as per the NFPA 14,

Standpipe shall have a hose of 65mm diameter with connection to a large supply of water, The
hose connection shall be not less than 0.9m or more than 1.5m above the floor.

7.13.2 Fire Hydrant and Water Monitoring System

" The hydrant syétem shall be provided to cover all areas. The system shall be designed as per
NFPA 24. The system shall consist of over ground hydrant mains laid in rings, isolation valves,
and stand pipes with hydrant valves (outdoor). A Hydrant shall b ed after every 40m.
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7.13.3 Portable Fire Extmgmshers

Dry Chemical Powder, CO? and foam type extinguisher system shall be p10v1ded The
equipment shall be designed as per NFPA 10,

7.13.4 Automatic High Velocity Water Spray Nozzle System:

Automatic High Velocity Water Spray Nozzle System shall be provided along with deluge valve
assembly for outdoor transformers in switchyard, generator & Turbine lube oil system area. The
system shall be designed as per NFPA 15. The deluge valve assembly shall be UL/FM listed.

7.13.5 Fire Alarm & Detection System

Fire detection system for the power plant will provide early detection of fire and raise alarm. A
-comprehensive fire protection system shall be planned to meet the above objective and meet all
statutory and insurance requirements of National Fire Protection Association (NFPA). A
multitude of systems will be provided to combat various types of fires in different areas of the
plant and all such systems for various areas shall form a part of a centralized protection system
for the entire plant. Fire alarm system detection system shall be provided in following arcas:

¢ Firm alarm and signaling in all electrical/instrumentation panel rooms in TG building
* Manual call points and Electric Horns in outdoor areas.

7.14 Effluent Handling System
Efﬂﬁent handling system consists of the following main components:
7.14.1 Neutralizing Pit

Acid/caustic produced (if any) from Water Treatment Plant will be collected in neutralization pit.
This effluent will be transferred to effluent pit after neutralization.

7.14.2 Neutralized Effluent Re-circulation cum: Transfer Pumps- -

- Two (2) Neutralized Effluent Re-circulation cum Transfer Pumps (One working & one standby)
shall be installed at Neutralization pit to transfer cffluents from Neutralization pit to Effluent pit
in water treatment plant area. '

7.14.3 Effluent Pit

Effluents like Boiler blow down, cooling tower blow down, RO reject, MGF. backwash, side
stream filter flushing, RO flushing, neutralized effluent from neutralization pit, etc. shall be
collected in the separate effluent pit near Water Treatment Plant area.

7.14.4 Effluent Transfer Pamp

"~ Two (2) Effluent Transfer Pumps (One wbr_kihg and one standby) will be installed on Gfffuent
pit to transfer effluents. The pumps will also be used to re-circulate the- effluent with in
Neutralization pit for effective neutralization. The pump capacity shall be minimum 100 m>/hr.

7.15 Service Water System

Two (2) service water pumps (One working and one standby) will be installed to provide service
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water to plant users. One (1) expansion vessel will be installed to keep service water header
pressurized. '

7.16 Electric Overhead Travelling (EOT) Cranes
EOT cranes shall be provided in the following buildings:

TG Hall

An Electrically operated EOT crane shall be provided for the erection and maintenance
requirements of turbo generator and its auxiliaries.

The main hook capacity shall be 70 Tons and suitable for lifting single heaviest component in
Turbo Generator. The auxiliary hook lifting capacity shall be of 10 Tons. The crane travel will
cover the entire length of the TG building. The crane shall be electrically operated, bridge type
and shall be designed and equipped for indoor operations complete with all accessories. The
crane bridge shall consist of bridge girders each carrying a rail on which a wheeled trolley is to
run. Operation of crane shall be by pendant type push button station from ground level.

Workshop and Store

An Flectrically operated EOT crane shall also be provided for routine maintenance activities and
store material handling to be carried out in the building.

The single hook crane capacity shall be 70 Tons. The crane travel will cover the entire length of
maintenance bay of w01ksh0p Operation of crane shall be by pendant type push button station
~ from ground level,

8 [Electrical Design
8.1 Flectrical Network

The Plant shall consist of one generator and associated auxiliaries for smooth plant operation. A
synchronous alternator for the proposed co-generation power plant with generation at 11 kV will
be connected to 132kV sYstem through 11kV switchboard and step-up Power Transformers.

. The connection between generator and 11kV switchboard shall be through Isolated Phase Bus
Duct and between 11kV sw1tchb0ard and 11/132kV power transformer shall be through 11kV
HT XLPE cables.

‘The generator will operate in parallel with NTDC National grid. A portion of the power
generated in the turbo- genelator will meet the power requirements of the Cogeneration plant
auxiliary loads and the sugar plant loads through step down transformers.

The surplus power, after meeting the power requirement of cogeneration plant auxiliaties and
sugar plant auxiliaries, shall be exported to the grid through 11/ 132kV power transformer. There
shall be total of 2 step-up power transformer (one standby + one working)

Entire power evacuation system and associated equipment shall be designed so as to export the
entire power from cogeneration plant (total generation lesg auxiliary power consumption), when
the sugar plant is not in operation. ;

o '" A =
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All the existing sugar plant loads shall be fed through one (1) interconnecting VCB Feeder.
8.1.1 Ambient Conditions for Electrical Equipment

Ambient conditions and design temperatures for electrical equipment are given in Table 7 below:

Table 7: Ambient Conditions for Electrical Equipment

Maximum Temperature _

Minimum Temperature ' _ 8
Plant Design Temperature - 7 44
Indoor Equipment Design _ , 35

Outdoor Equipment Design 50

8.2 Plant Operating Voltage

The plant shall be designed suitable for operating at a frequency of 50Hz, with voltage levels of
various systems of the plant as given in Table 8 below:

Table 8: Plant Operating Voltage

Generation (T) sysem_ 1KV

Power evacuation system 132 kV

Non-AC VSD / auxiliaries of cogeneration plant 415V
AC VSD / auxiliaries of co-generation plant 415V
DC system of co-generation plant 110V

UPS system of co-generation plant 220V

8.3 Basic Electrical Design Parameters -

Basic electrical design parameters for the Plant are given in the table below:

"~ Power Factor (lagging)

Table 9: Basie Eleétrical Design Parameters

Generation Voltage (kV)

11kV, 3 phase

Paralle! operation with Grid

Required with 132kV grid

Grid Voltage

132 kV, 3 phase

System Frequency

50+ 5%

System Voltage Variation

~ System Fault Level .

Tault Level & Withstand Duration
132kV Switchgear

132 kV 40kA
11 kV 40kA
400V 50KA

OkA for 1 c
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For 11 kV Switchgear

40 kA for 3 sec

For 400 V Switchgear

50kA for 1 sec

- 400V Lighting System

5kA for 1 sec

11kV Isolated Phase Bus Ducts

40 kA for 3 sec

110VDC 3kA for 1 sec
48VDC 1kA for 1 sec
230VAC 3kA for | sec

Transformer and all accessories

- Earthing Systermn’™ "« o0 0

All transformers and its accessories shall be capable of
withstanding for 5 seconds short circuit at the terminal

,fectiel eled T

132 kV
11 kV Neutral grounded (limited to <50 A) / Unearthed (Whenever
the generator is not in service)
400V Effectively earthed
110V DC Unearthed

8.4 132kV Switchyard

Switchyard shall be supplied for interface with NTDC Grid in line with following specifications
and NTDC requirements. Detailed specifications of the switchyard are given in the table below:

Voltage Level

Table 10: 132kV Switchyard Specifications

132kV

Service Outdoor AIS with SF6 circult breakers
2 OHL Bays

Number of Bays

2 Transformer Bays
-1 Bus-Coupler Bay

Bus Bar AAC conductor of “Hawthorn”
Short Circuit SF6, gang operated” 3150Amp 40kA 1sec
Isolator {Centre break, motor operated with copper 3150 Amp
alloy blades) .
- Protection & Metering As per NTDC Requirements
Highest System Voltage(kV rms) 145 kV
- Power frequency withstand capability (kV 1ms} 275kV
Basic insulation level (kV peak) 650 kv
Creepage distance for insulators (mm/kV) 25mm
[nstrument Transformers Hermetically sealed, dead tank design. Rating as
, per SLD
insuia for Brown glazed with min 6kN cantilever
' Strength

Towers & Support Structures

MS galvanized lattice type

Tariff Metering equipment

Three elements four-wire configuration,
electronic, digital, with accuracy class of 0.25; 30
minutes intervals for a period of 70 days with
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intervals programmable from 5 minutes to 30
' minutes

8.5 Isolated Phase Bus Duct

Generator shall be connected to 11kV panel through Tsolated Phase Bus Duct with Aluminum
conductors. All other electrical distribution connections shall be through MV or LV rated cables
as per application and voltage grade. Technical details of the Isolated Phase Bus Duct are given
in the table below:

Table 11: Insolated Phas_e Bus Duct Specifications

Appioatim ‘Steam Generator Connection to 11kV Panel

Power Frequency Withstand Voltage | 28kV
BIL ' T5KVp
Enclosure - Minimum thick of 3mm

Maximum through fault current either from
132kV grid or from the generator including
Sizing Basis contribution from total plant loads through
Auxiliary Transformers with 20% margin on
higher side or 50kA, whichever is higher

8.6 11kV Switchboard

Switchboard rated 11kV IP4X 3150Amp 40kA for 3 sec shall be provided for feeding
fransformers and connec_tion to steam gencrator.

8.7 400 V Switchboard

All the cogeneration plant auxiliary loads shall be segregated into two groups, each consisting of
AC Variable Speed Drive (AC VSD) driven 19ads_and_non~AC VSD driven loads.

All AC VSD loads and non-AC VSD loads peﬁgihing to cdgeneration plant shall be connected to
two (2) AC V8D transformers, Common systems like cooling water [main & auxiliary cooling
water puinips and cooling tower fans] shall be distributed uniformly on both VSD transformers.

8.8 Transformers

_Technical specifications of the different transformers to be installed-in the Project are given in the table
below:

Table 12: Speclflcatlons of Transformers

_ " Deseription’ . Payameters
Generator transformer (GT) / Power Transfor: mer C o 28/35MVA, 11kV/132kv, YNdl
VSD transformers [Three winding transformer] for 2x4 MVA 11kv/0.415/0,415 kV, Dzn0yn11
co-generation plant - Dynl1
Lighting Transformer ' Cast Resin Encapsulated 200kV A, 0.4kV/0.4kV,
_ C 50Hz, Dyn11, ONAN, Three Phase, Two
, Windings
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Neutral Grounding Transformer Yd windings, S0A for 10Sec & 500A for 3Sec,
11KV, ONAN

8.9 AC & DC UPS System

AC and DC UPS system will be supplied for loads that require un-interrupted power, Following
UPS shall be supplied for this purpose:

Table 13: AC & DC UPS Spec1f1cat10ns

S Deseription o o0t Paamefers.
110VDC 2x100% Dual Redundant UPS with Dedlcated
: ~ Battery Bank [SMF type: Sealed Maintenance
Free]
230VAC UPS 2x100% Dual Redundant UPS with Dedicated
' Battery Bank [SMF type: Sealed Maintenance
_ Free]
Lighting 230VAC UPS 1x100% UPS with single battery bank [SMF

type: Sealed Maintenance Iree)
8.10 Control Philosophy & Interfacing |

Critical and 1mp0rta111, electrical loads shall be interfaced with SCADA system [built in plant
DCS] for local and remote operation in-line with plant operational & safety requirements.

8.11 Energy Management System

The incoming and oufgoing feeders of 132kV Switchyard Bays, Main MV [PCC] Panel and AC-

VSD panel outgoing feeders shall be provided with PQM/TVM with communication port
suitable for MODBUS-RTU protocol. One daisy chained link shall be provided for each
switchboard which will communicate soft data to Plant DCS. All these meters shall be hooked up
to a dedicated Energy Management System for data logging built in plant DCS.

Communication ports of MODBUS - RTU shall be planned in all TVMs and PQMs provided in
the PCCs, AC VSD panels and control panels of the TG, Generator Transformer and switchyard
control and relay panels. All the ports shall be hooked up to Energy Management System (Part of
DCS) for data logging as well as monitoring purposes. The mimic representation of the complete
electrical distribution shall be provided in Energy Management System (part of DCS) from 132
kV level to major/main LT panels.

8.12 RTDs & Thermistors

Thermistors shall be installed on motors rated between 7.5 to 300 kW. RTD shall be made
available for motors more than 300kW All RTDs shall be hooked up with relays in Motor
Relays in respective MCC. B

8.13 System Earthing

The grounding installation work shall be as per recommendation of IEEE-80. All panels,
transformer, LAVT, NGR and motors shall be provided with double earthing. Lightning
protection for tall structure shall be in line with IEC standard o
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132KV system shall be solidly grounded through 132 kV side of transformer neutrals at NTDC
side as well as neutral of generator transformer on 132 kV side at co-generation plant,

TG system shall be grounded through Neutral Grounding Resistor (NGR) panel to limit the earth
fault current to 50A to suit the system requirement, through the 11 kV neutral point of TG. The
11kV system shall be provided with 11 kV Farthing Transformer and Neutral Grounding
Resistor (NGR) panel to limit the earth fault current to S0A. This NGR of earthing transformer
shall be switched ON whenever the power is imported from the grid with TG circuit breaker in
open condition. The 11kV system at the secondary side of Interconnection Transformer shall be
provided with NGR grounding to limit earth fault current of 50 A. '

LV system 400V system shall be solidly grounded through transformer neutral, Neutral busbars

shall be made available in 400V PCCs, and all MCCs.

415V VSD transformer grounding system shall be as for 12 Pulse AC VSD drives — Solidly
grounded. :

415V system used for illumination system and small power dlstllbutlon system shall be sohdly
grounded

UPS System shall be of insulated neutral type (ungmunded) DC System shall be of ungrounded
type.

8.14 Cable Installation

Cables shall be installed in concrete cable trenches [installed on trays], on cable racks and direct

- buried as required.

8.15 Cable Trench

Concrete cable trenches shall be fitted with ventilation fans, air inlets, notmal lighting,
emergency lighting, utility sockets, fire alarm’ detectors, manual call pomts and annunciation
sirens. All wiring shall be in GI conduits. : :

Trench shall have access inlets prov1ded ‘with ladders, slopped on two sides havmg wafer
excavation pits and two pumps. '

8. 16 Lighting & Small Power

Plant lighting loads shall be fed through one No of 400/400V, Dynll connected dry type lighting
transformer of minimum rating of 200kVA. '

Emergency Lighting Distribution Board (ELDB) shall be fed through inverter of minimum
100kVA 1at1ng

The number of sockets [where maintenance & operation is requlred] shall be provided in the
indoor area in such a way that approachable distance of any socket is not more than 10M
distance. Minimum four (4) nos. of 24V lighting kit shall be provided for the plant.
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63A power and welding socket shall be provided in. all indoor as well as outdoor area wherever
maintenance of mechanical equipment is 1equ1red Each socket shall comprise of MCB with
ELCB and power / welding socket.

8.17 Plant Communication System
Plant communication shall be provided with following facility:

o Telephone systém
e Public Address System
o Walkie-talkies.

8.18 Enclosure Ratings

Enclosure IP ratings for different applications shall be as below:

Table 14: Enclosure Ratings

HV Sifchge T T T pax ' o (_;,»
LV Switchgears IP4X :
Switchgears located outdoors [P55
. Control Panels . P42
Motors IPS5
. IP54 (indoor)
Push Button Stations P55 (outdoor)
IP54 (indoor)
Isolated Phase Bus ducts 1P55 (outdoor)

8.19 Plant Startup

The co-generation plant shall be started with two (2) numbers of 400V Black start DG sets,
These DG sets shall be connected to DG panel, which shall be planned with two incoming DG
set feeder and five outgoing feeders.

Plant startup can also be managed either from Grid supply or existing plant sugar mill feeder. In
either case power shall be available at the main 11kV MV Panel. Through respective step down
distribution transformers power shall be fed to desired STG auxiliaries and common. co-
generation plant loads.

LT
P

The DG set shall be with radiator cooled type. Proposed 1at1ng of DG set shall be 1500kVA at
Prime duty.

8.20 Instrumentation and Control (I&C) Systems : . ‘f

1&C System will ensure control and monitoring of operations of both the technological and
. electrical part of Cogen Power Plant including balance of plant (auxiliary operations) and 132 kV .
switchyard, Control room and its auxiliary equipment will be located in an outbuilding (CCR) é
adjacent to the Turbine Hall, 1&C System will be designed as a complex system capable to
control the whole Cogen unit both in standard conditions and transient operating conditions

Feasibifity Report Page [26




Mirpurkhas Energy Limited _ 26 MW Bagasse-based Cogeneration Power Project

(start-up, shutdown, etc.). Specific autonomous functions of protections and control for steam
turbines will be performed by their dedicated control system, nevertheless this dedicated control
system will be an integral part of the whole [&C System from the viewpoint of operation,
monitoring and control. I&C System, as a whole, will ensure control and monitoring of the
following equipment:

¢ DBoiler and its Auxiliaries

e Fuel Handling System

o Ash Handling System

¢ Steam turbine with accessories

o Balance of plant

o Electric equipment of Switchyard

8.21 Digital Control System (DCS) -

The controlling and monitoring of operation of main power unit, loading and synchronizing,
balance of the plant will be provided from the common control room through the operator panels
of the process, electrical part including power outlet equipment, frequency control and
switchyard etc. The working place of the system operator will be placed at the control roon:. The
working place of shift engineer will be located in separate room with the window to control
room. The DCS will be based on fully redundant process and network bus. The power plant will
be fully automated with a target of high operation reliability as well as high operation safety.
Control system will fulfill required standard functions for securing optimal, economical, safe and
ecological operation for installed equipment in nominal and transient operation conditions.
System will cover control function from basic level control up to fully automated control of
function groups and units, control of system output and optimization of block operation. Specific
antonomous functions of the plant safety system and selected regulation and control functions
will be realized by special subsystems in a hierarchical model. From a viewpoint of conirol,
these items will create an integrated part of the DCS control system.- -

Hardware and software will enable realization of loop control, binary control, data functions,
monitoring, remote control and emergency manual control. Communication within the system
will be handled by bus routing connected to the standard bus system RS 485, Ethernet etc.

8.22 Field Instrumentation

Instrument power circuits will employ an iéo_latiqn transformer and will be individually protected
from fault with the help of MCB's and fuses. Power supply to the individual instrument will be
disconnect-able with the help of switch and will be protected with the help of fuse.

All instruments and equipment will be suitable for use in a hot, humid and tropical industrial
climate. All instruments and enclosures in field will be dust proof, weather proof of type NEMA
4 and secured against the ingress of fumes, daihphess, insects and vermin. All external surfaces
will be suitably treated to provide anti-corrosion protection.

The complete instrument system will be designed for safe operation, by using normally closed
contacts which open on fault conditions.
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The operating value of field instrument will fall between 40% and 60% span for linear and 60%
to 80% span for square root.

Transmitter valve manifold block assemblies will be type 316 stainless steel unless process
conditions require higher-grade material. Internal wetted parts will be type 316 stainless steel
unless process conditions require use of other material.

Process switches e.g, pressure switch and level switch will be of micro switch type.

All field-mounted instruments will be equipped with sufficient isolation device such as a block
and bleed valves assembly, and vent and drain valves so as to permit safe maintenance, removal,
testing and calibration of instruments during plant operation.

9 Grid Interconnection

A detailed grid interconnection study for the Project has been carried out by Power Planners
International and submitted to HESCO for approval. Key findings of the report are summarized
in this section.

e The network around MEL at 132kV and 11kV has been modeled as shown in Annexure-2
(Sketch 1).

e The nearest HESCO grid facility available for interconnection to MEL is Mirpurkhas-2 132
kV grid station and Samaro 132 kV grid station.

e Keeping in view the location of the Project, it is proposed to connect MEL via looping in-out
of the existing transmission line from 132 kV Samaro grid station to Mirpurkhas-2 132 kV
grid station. '

s The looping distance, as confirmed from site visit, would be 2 km and the conductor used
would be Lynx. The scheme is showed in Sketch-2 attached as Annexure 3.

e MEL would generate power at 11 kV voltage level from where it will be stepped up to 132
kV using two 132/11 kV transformers with rating of 31.50/40 MVA.

e The proposed scheme would require two 132 kV line bays at the 132 kV substation of MEL

_ for the connection to 132 kV Samaro grid station and Mirpurkhas-2 132 kV grid station.
» Purthermore, it would also require two transformer bays for the connection of two 132/11 kV

" transformers with rating of 31.50/40 MVA. '

e The above proposed interconnection scheme has been tested for steady state conditions
through detailed load flow studies for the peak conditions of:,
o January 2019 for maximum thermal power dlspatches in the grid during the Crushing
Season for MEL
" o September 2019 for maximum hydropower dispatches in the g11d during the off-
. ~ season for MEL
. The system conditions of normal and N-1 contingency have been studied to meet the
reliability criteria of NEPRA Grid Code.
s The proposed scheme of interconnection has also been tested for the extended term scenario
of peak load conditions of the year 2021 for steady state conditions.
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o Steady state analysis by load flow for all the scenarios described above reveals that the
proposed scheme is adequate to evacuate the spillover of up to 23.50 MW power of the Plant
under normal as well as contingency conditions.

e The short circuit analysis has been carried out to calculate maximum fault levels at MEL and.
the substations of 132 kV in its vicinity.

e The fault currents for the proposed scheme are within the rated short circuit capacities of
switchgear installed at these substations, '

e There are no violations of exceeding the rating of the equipment due to contribution of fault
current from MEL The maximum short circuit levels of MEL 132 kV is 8.99 kA and 9.17 kA
for 3- phase and 1-phase faults respectively for the Year 2019 and 9.37 kA and 9.47 kA for
3-phase and 1-phase faults respectively for the Year 2021. _

e It has been advised to utilize standard size switchgear of short circuit rating of 40 k, whi
would provide large margin for any future increase in short circuit levels due to future
generation additions and network reinforcements in this area.

o The dynamic stability analysis of proposed scheme of interconnection has been carried out
for January 2019, _

» The stability check for the worst case of three phase fault right on the 132 kV bus bar of
MEL. substation followed by the final {rip of one 132 kV circuit emanating from this
substation, has been performed for fault clearing of 5 (100 ms) and 9 cycles (180 ms), in case
of stuck breaker, as understood to be the normal fault clearing time of 132 kV protection
system. The stability of system for far end faults of 3-phase occurring at 132 kV bus bar have
also been checked. ‘

¢ The proposed scheme successfully passed the dynamic stability checks for near and far faults
for the most stringent cases. The system is found strong enough fo stay stable and recovered
with fast damping. The proposed scheme of interconnection has no technical constraints or-
problems, it fulfills all the criteria of reliability and stability under steady state load flow,
contingency load flows, short circuit currents and dynamic/transient conditions; and is
therefore recommended to be adopted. .

10 Environmental Impact Assessment ‘-

MEL has commissioned an Initial Environmental Examination (“IEE”) to identify and assess any
adverse impacts of the Project, so that necessary mitigation measures, if required, to prevent or
minimize any adverse impacts can be planned in a timely and cost-effective manner., The specific
objectives of the report were: = :

1. To have an in-depth know-how of thé Project and to identify the probable sources of
pollution that may arise from each stage of the process.

2. To review the curreni environmental status of the area within 10 km radius of the proposed
Project site - collection of baseline data on the environmental attributes including air, noise,
water, land, ecological, hydro-geological climate and socioeconomic environments.

3. To assess likely or potential environmental impacts of the proposed activity (like air, water
and soil pollution, noise, waste generation) and the alternatives.

4.  To estimate the impacts of the proposed Project on the Surrou'nding environment.
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5. To prepare a comprehensive Environmental Management Plan to ensure that the
environmental quality of the area is preserved.

6. To formulafe a strategy for effective monitoring and identify any deviations in the
environmental quality after the project is operational, which would help in evolving
measures to counter these.

7. . The IEE is to be undertaken pursuant to the Pakistan Environmental Proteotidn Act 1997,
the Sindh Environmental Protection Act 2014.

Summarily the IEE report has identified the following impact on the environment, suggested
activities to cushion the impact and consequences thereof:

I ¢ on th Level of
mp-ac on the Suggested cushion activities Residual impacts residual
environment .
: impacts
e None of activities are
Tmpact on the: suggestc;c‘l, asl thz . Insignificant
: surrounding landscape is s .
la.nds‘cape' and the the i dustrigal o6, TEe e No Posmve_ E;g,
exterior view time of construction is impacts )
limited.
o Development of
procedures on irrigation of
road surface before the
_ constr.uction work begins; e Dusting in the course : Instanificant
Impact on the 1119‘[(‘31*1'511 storage in piles to of construction work 1131g1?1 oan
. minimize dusting. As far \ . negative
atmospheric air The impact is .
as necessary use closed ionificantly reduced | IMPacts
trucks to transport discrete signiticantly
materials from the site in
order to prevent dispersion
by transportation.
Water pollution as a s To allot a special ground
result of possible with a protection from
leakage of fuels and leakages for the purpose L
fubricants and of storing potentially ¢ Impact risk is In51gr31ﬁca11t ' [
- : polluting substances. significantly negative %
chemical - .
. Development of working e reduced. impacts
substances in the instructions to guarantee
course of the the right treatment of these
construction work.. materials,
¢ Development of
procedures of waste ¢  Generation of
' C control and storage to construction o
Waste generation by guarantee the right » Waste Reducing Insignificant
the identification of waste, waste volumes which | negative
construction work rules of storage safety, are to be buried in the | impacts
: reuse or recycling, where course of the assumed
the transportation to the activities.
special sife is possible.
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MNoise

Development of the plan
to control noise. It may
include:

Switch off plants and

facilities when they do not

work.

Determine the site
working hours.

Develop a work program
to minimize the work
during the non-working
hours (not daytime).

A Dbrief instruction of all
workers about the noise
contral measures.

Use temporary screens or

~ partial enclosure of the

territory, where the
activify takes place.

Reducing the level of
noise impact.

Insignificant
negative
impacts

Impact on the
atmospheric air

Development of normative
standards of maximum
permissible emissions for
the sources of all
pollutants, providing the
correspondence of near
the ground concentrations
at the bounds of sanitary
protective zone to the
maximum permissible
caoncentrations. _
Development of activity
on the emission regulation
during the period of
unfavorable , ,
meteorological conditions,

_Organization of permanent

control after pollutant
emissions into the
atmosphere with thé
application of the results
of planned observations.

After putting the
plant into the
operation the
concentration of most

.. pollutants in the
- atmospheric air

remain the same or
decrease.

The emission of
green greenhouse
gases decrease.

positive
impact

Possibility of
emmergency .
developing '

Surface air monitoring at
the bound of the sanitary
protective zone and the
zone of facility influence.
Possibility of emergency
developing Investigation
of the whole range of
possible measures and

-~ means, which may be

Operation of the
proposed plant may
increase danger.
However, the creation
of environmental
safety management
system, representing
the aggregate of
Jjuridical,

Insignificant
positive
impacts

Feasibility Repori

Page |31




Mirpurk as Energy Limited

26 MW Bagasse-based Cogeneration Power Project

opposed to the dangerous
factors with the purpose of
their parrying within the
advantages of the
environmental safety.
Quantitative analysis of
the possibilities for one or
another situation to
appear, of effectiveness of
different measures and
means of their parrying.
Creating the system of a
complex monitoring and
management of
environmental safety.
Taking a complex of
decisions, that excludes
depressurization of
facilities and preventing
emergency emissions of
dangerous substances as
well as reducing corrosive
attacks of pipelines and
shut-off-and-regulating
fixtures.

Proving disclosure means
to control emergencies.
Development of fire
prevention activities.
Having a plan of work on
liquidation emergency
spill of fuel, lubricants and

- mazut.

Development of
procedures on preventing
emergencies (including
fire, spills, etc.)

Provide the respective
training for personnel and
give out the necessary
equipment.

organizational and
economic
mechanisms, intended
to decrease the
environmental risk to
the acceptable level,
and in case of
emergency with an-
impact on the
environment to.
provide security to
people and to the
environment, wifl
help to achieve the
maximum reduction
of possible damage
and compensation of
the caused loss.

Application of separate
system of sewage disposal
Application of modern .-

impé,ct on surface-’ systems of water e The impact on In51'gfliﬁcant
waters treatment, grounded on T:he SU}'fgc\?-water 18 positive
analysis of sewage quality. minimized impacts
Monitoring the condition
of water from the surface
sources.
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Quality control of entering
and exporting of sewage.
Liquidation plan
correction of oil product
overflows and its
approval.

Mechanical removal,
storage into piles and
clamps as well as soil
replacement with a
qualitative one.
Organization of
specialized places to
exclude the soil contact
with the substances of
higher danger.
Development of the
complex of activities
which exclude the
possibility for oil products

to leak on the soil surface,

Soil quality

improvement at the
expense of the
replacement of
degraded soil with a
qualitatively new one.
The possibility of
potential soil
pollution being a
result of oil spill is
insignificant due to
the application of
preventive measures
complex.

Insignificant
positive
nmpacts

L]
Impact on soils

»

*

L

L]

L ]
Waste generation .

Permanent monitoring of
the waste disposal places.
Approval (renewal)
licenses and permissions
on waste treatment.
Having approved
instructions on collecting,
storing and transporting
the production waste,
Making records of all data

“about the delivered and

recycled waste and
providing the respective .
reports.

Waste sorting-out and
storage with account of -
the direction of its finale
usage. o
Marking of containers,
used for waste collection
and storage, as well as
registration in respective
documents of such data as
a source of waste
products, their quantity, a
danger class, & collection
date and a date of disposal
at the production facility
with the purpose of

Insignificant change
of qualitative and
qualitative
composition of waste
Waste impact on the
environment is
assessed as
insignificant under
the condition of
realizing the
developed projected
decisions concerning
the rules of temporary
storage and
established frequency
of their removal to
recycling and
disposal.

Minimum
positive
impact
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Mirpurkhas Energy Limited

storage.

Maximum possible
replacement of toxic
materials with less
dangerous.

due to procurement of
materials and supply
of services for
construction

* Sorting out according to
the classes of danger with
the subsequent waste
separation depending on
the type.
e Activities on reducing the
amount of generated
waste,
. Development of measures
against leakage from
reservoirs and from the it st
Impact on ground underground water- f[‘he possibility of the M1n.1.1'nu1n
o . C impact on the ground | positive
waters bearing communications. . -
waters is small, impact
¢ Development of the
system of hydrogeological
monitoring. :
lmpact on flora and * Accomplishment of the Lz_mdsoapmg work Mm'l{num
X will allow to extend | positive
Fauna works on landscaping, the area of of .
1e area of greenery. | impact
The subsidence of
¢ Speeding up the buildings in the
construction terms and course of use of
observing the buildings and
recommendations of the constructions is Exiremely
Impaci‘ on the [EE (EMP) section, which exp:?cted to be insignificant
geological exclude pollutants minimum and short- .
environment entering into the open term. negative
trenches and pits. ‘The impact of Impact
» Monitoring of the impact vibrations and
on the geological impoundmentt of
environment, areas is extremely
insignificant,
Creating additional
jobs.
Increase of employee
incomes and
o populati.on N Posifive
Social impacts purchasing activity impact

necessities.
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B vl

11 0pérati_0ns and Maintenance (O&M)

The Facility will be a standalone operation under the management of the Plant Manager who
shall be in charge of both technical and administrative functions of the co-generation facility’s
operation and maintenance. Most operation and maintenance functions will be performed by
permanent staff, however, certain functions, such as performance monitoring of equipment,
environmental monitoring, fuel yard operation, ash handling and major maintenance, will be
performed under various contracts with specialized vendors. The contracts will be equipment
specific performance monitoring and maintenance contracts and will also include contracts for
supply of manpower for major maintenance activities. To the extent practical, the operation of
the Facility will be automated through a distributed control system.

The Facility operation is planned to be divided into three shifts with a fourth shift in reserve.
Each operating shift will include a shift charge engineer, one control room operator, one
operator, one boiler operator two field operators and a chemist. All the operations staff will
report through the shift charge engmeels who report to the Operations Manager reporting to
Plant Manager

The maintenance of the Facility will be divided into three work areas — instrumentation,
electrical, and mechanical. Fach work area will be managed by a manager who reports directly to
the Plant Manager. Maintenance staff reporting to the managers will be provided on each shift.
'The total maintenance staff is as follows:

The maintenance staff will perform the routine maintenance on the Facility. During the off-
season periods when the Facility is not operating, the maintenance staff will support any major
niaintenance work that needs to be performed.

In addition to the operation and maintenance departments, there will be a separate performance
department and a fire and safety depaltment The staffing for these two departments is as
follows: T

Table 15: O&M Staffing

. Manééer - -

Manager — Mechanical 1 Electrical L Manager — [&C 1

Mechanical Engineer 1 Elecirical Engineer 1 1&C Engineer 1

Mechanical Supervisor | ];)Iectrlc:al 1 1&C Supervisor 1
upervisor

Mechanic/Fitter 8 Electrician - 5 1&C Technician 5

The performance/efficiency engineer will be respbnsible for monitoring the operation of the
Facility and identifying any operational issues that affect the performance of the Facility.
Additional responsibilities include mamtammg the plant design records and drawings,

Hence the total operation and maintenance staffing, including the Plant Manager, is 64 This
excludes the contract operation and maintenance staff,

Feasibility Report Page |35




Mirpurkhas Energy Limifed B A 26 MW Bagasse-based Cogeneration Power Project

11.1 Per_iodic Maintenance

Routine maintenance of the Project will be performed on a shift basis. Most of the routine
maintenance activities are expected to be preventative maintenance work and troubleshooting
during the time the Facility is operating. There will be some time during the off-season where the
Facility will not be operating due to unavailability of bagasse or other appropriate biomass fuels.
During these non-operating periods, which shall last up to one month during a given year, the
maintenance staff can perform more extensive repairs.

The major maintenance cycle for the key components will be a function of the number of
operating hours accumulated. Given the expected downtime during the off-season, it is logical to
~ expect boiler inspections, cleaning and repairs to be performed each year. The annual boiler
work would include measurement of tube thickness in certain areas of the boiler, weld repairs
where there is localized tube metal loss, tube replacements where the metal loss is more
extensive, refractory repairs, grate bar replacements, grate chain adjustments, ash system repairs,
- etc. Extensive repairs would not be required for the first ten years of operation, particularly if the
fuel burned is primarily bagasse and the operating period is less than 180 days a year.

Major maintenance on the steam turbine and generator is to be performed on a five to seven year
basis for a base loaded plant, A thorough inspection of the steam turbine and generator is
expected prior to the expiration of the supplier warranties. After that, given the expected
operating regime of approximately 180 days per year, the first major inspection of the steam
turbine and generator would not be anticipated for ten years unless there are indications of some
mechanical or electrical failure.

12 Key Operating Assumptions

The following sections provide a summary of the general, project cost, operating and financing
assumptions related fo the Project. The feasibility has been prepared following a detailed
discussion of these assumptions with Project sponsors. The proceeding sections discuss the
following assumptions:

o Plant Generation

¢ QGeneral & Timeline

* Project Cost

o Financing Assumptions

¢ Project Tariff & Revenue - -
e Operating Cost Assumptlons (including fuel)

12 1 Plant Generatlon Parameters

As discussed earlier, 26,00 MW steam turbine generator shall be provided steam by the HP

boiler. During the crushing period, the HP boiler and steam turbine shall meet the steam and

power requirements of MSML to the extent these are not met by the LP boiler, To meet the

steam requirements of the MSML process, the current LP boiler along with a 5.2 MW (Net)

backpressure turbo generator shall be operational during the crushing period, The steam
, : PR
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xtrctig Condensin g Turbine Capi

generation through the LP system shall only be available during the season and W111 be dedicated
to the sugar mill. Key generation parameters during are as follows:

Table 16: Plant Generation

25.50 MW

26.00 MW
Auxiliary Consumption of Turbine 227 MW 221 MW
Net Capacity from HP System 23.23 MW 23.79 MW
Gross Capacity of Backpressure Turbo generator 5.70 MW n/a
Auxiliary Consumption of Backpressure Turbo generator (.50 MW _ n/a
Net Capacity of LP System 520 MW o n/a
Sugar Mill Requirement 921 MW | 0.50 MW
Net Exportable to Sugar Mill from HP System 400 MW 0.50 MW
Net Exportable to Grid from HP System 19.22 MW 23.29 MW
Exportable Units 46,682 MWh 46,933 MWh

12.2 Project Timeline

As per discussions with the Sponsors a 20-month construction time following financial close has
been assumed for the Project. Financial Close is targeted in end July-early August.2017 with a
target Project commercial operations date (“COD”) of end-March 2019. This would enable the
Project to smooth any teething issues that may arise during the crushing period. A schedule of

activities and key milestones is provided in Table 17 below.

Table 17: Indiéati"e Project Schedule

Isano LO T

8-Nov-16
EPC Activities 120 8-Nov-16 8-Mar-17
Grid Stndy, Approvals & CPPA-G Consent 120 8-Nov-16 - 8-Mar-17
Generation License Application and Approval from NEPRA - 60 16-Jan-17 | 17-Mar-17
Tariff Application and Approval from NEPRA 30 8-Mar-17 7-Apr-17
Issuance of LOS 15 - 7-Apr-17 22-Apr-17
Signing of TA and EPA 60 22-Apr-17 21-Jun-17
Financial Close Activities 120 - 7-Apr-17 5-Aug-17 -
Construction Activities 600 5-Aug-17 28-Mar-19
Commercial Operations Date ' 28-Mar-19

12.3 Project Life

As per the standard energy purchase agree.meilt (“EPA™) the Project life and EPA term has been
assumed as 30 years from COD and all equipment is being procured corresponding to the same.

12.4 Project Cost

The break-down of the estimated Project Cost is provided below in Table 17. The Engineering,
Procurement & Construction Cost accounts for 80% of the total Project Cost. The project cost is

Feasibility Report

Page |37




Mirpurkhas Energy Limited - 26 MW Bagasse-based Cogeneration Power Project

based on an average PKR/USD exchange rate of PKR 110/USD. It may be noted that ohly 40%
of the devaluation over the comstruction period is to be adjusted in the final tariff to be
determined by NEPRA. '

, Table 18: Estimated Pro;ect Cost
EStlndthPl*ﬂJECt(EOSE“ St o USD millmn

EPC Cost - 26.00 2,860.00
Non-EPC Cost ' 0.94 - 103.17
Project Development Costs : : 2.30 253.47
Insurance during Construction ' 0.20 21.45
| Financing Fee & Charges : 0.91 100.36
Interest during Construction (IDC) 2,191 . 24133
Total 32.54 3,579.79
EPC Cost per MW (USD million) 1.00 '
Project Cost per MW (USD million) 1,25

*Project cost is based on preliminary estimates and will be firmed up when EPC coniract is finalized

o EPC Cost at USD 1.00 per kW has been based on applicable costs in precedent transactions
with an adjustment for smaller plant size. The Company is in the process of finalizing the
equipment for the Project. The Project may opt for EPC or multiple vendor package and this
shall be updated in due course. '

s  Non-EPC costs include costs related to:

o Non-reimbursable fuel during testing at USD 0.44 million based on an estimated
bagasse consumption of 15,000 MT.
o Other costs estimated at USD 0.50 million :

* Project Development costs include costs related to technical studies, owners’ engineer,
construction manager as well as legal and other advisors estimated at USD 1.14 million; fees
related to NEPRA, AEDB, SECP as well guarantee costs estimated at USD 0.16 million; and
Company overheads during the construction period estimated at USD 1.0 million.

¢ Construction Insurance has been budgeted at 0.75% of EPC cost.

¢ Financing Fees & Charges have been estimated in line with precedent transactions and have
been budgeted in the range of 3.5% of total debt. :

s Interest during Construction has been calculated over a 20-m0nth construction perlod an
80:20 debt to equity ratio and a lending rate of 3-month KIBOR plus 3.0%. Disbursement
over the 20-month period is based on an advance payment of 15.0%; final acceptance
payment of 5% and an equal distribution over the remaining 18 months. The payment profile
shall be firmed at the time of finalization of the EPC contract(s).

12.5 Project Financing

The Prqect ﬁnancmg will be based on a debt to equity ratio of 80:20. Under the base case
financial projections debt is assumed to be repaid 10 years after COD with debt being amortized
over the period through fixed annuity based installments.

Key parameters of the Project funding are provided in Table 19 below:
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' Table 19: Project Funding'

ost PKR 3,579.79 million |

ect C
Debt : : PKR 2,863.83 million
Equity PKR 715.93 million
Lending Rate ~ 9.44% (3-month KIBOR + 3.0%)
Repayment Period - 10 years
Repayment Frequency o Quarterly |
Annual Installment ' PKR 445.64 million

| ilial-'y onsumpin

12.6 Project Tariff

NEPRA had announced a 30-year Upfront Tariff for high pressure boiler based bagasse power
projects in May 2013 which was valid for a period of 2 years. Subsequently, the Upfront Tariff
was extended up to May 2017 and in the meanwhile an adjusted Upfront Tariff (“Adjusted
Upfront Tariff”) was announced based on indexations applicable at May 2015. As per
discussions with NEPRA, the Adjusted Upfront Tariff shall be applicable for the Project.

- The Adjusted Upfront Tariff is calculated on notional capacity of 1.00 MW with appropriate
indexing of different tariff determining components. This tariff structure is generic in nature and
is applicable for various sizes of new bagasse based co-generation power plants of 60 bar or
higher pressure boilers. The critical assumptions upon which the tariff is based appear in the
table below:

Table 20: Key Assumptions for Adjusted Upfront Tariff

IPOM . 7

T 8.5%

Plant Factor B : C45% |
EPC cost per MW o : , USD 0.7960
Project Cost per MW - USD 0.9795
Construction Period o . . o 20 months
Exchange rate (PKR/USD) o : S ' 101.60
Benchmark Efficiency : o 24.5%

Linked to CiF Karachi Coal Price,

Bagasse Price " Minimum USD 100.67 per MT

Bagasse CV | _ 6,905 BTU/kg

Total O&M Cost - ' 3.25% of ERC
Variable O&M Local T 15% of total O&M
Variable O&M Foreign ' ' 45% of total O&M
Fixed O&M Local : : 40% of total O&M
Insurance ' _ ' 1.0% of EPC
Working Capital 45 days of Fuel @ 3 month KIBOR plus 2.0%
Debt - 80%
Return on Equity - 17.0%
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Return on Equity during Construction - , 17.0%
Loan Repayment Period 10 years
Repayment Frequency | Quarterly
Debt Cost "~ 3 month KIBOR plus 3.0% (Base KIBOR: 7.99%)

Respective tariff components along with relevant indexations are provided in Table 20 below:

The tariff is payable on a take or pay basis based on the declared availability of the Plant by the
Company. Key features of the tariff applicability are as follows:

1. -For all encrgy dispatched to the grid, a tariff based on the sum of indexed values of all the
above mentioned components shall be payable.

2. During the crushing period, if the Plant is not dispatched following a declaration of energy a
tariff based on the sum of indexed values of all the above mentioned components shall still
be payable based on the declared energy.

3. During the non-crushing period, if the Plant is not dispatched following a declaration of
energy a tariff based on the sum of indexed values of all the above mentioned components
(excluding the fuel and variable components) shall be payable based on the declared energy.

4, All upside and downside risk with respect to the annual generation lies with the Company. In
case the Company is able to achieve a plant factor above 45% the full indexed tariff shall be
payable,

Table 21: Adjusted Upfront Tariff

Refer cnee Tau

i _']')éScrlptmn _ S 4 : -
: Yearly PKRfUSD parlty and annual CIF Coal
Fuel Cost >-9825 39823 Price w.e.f 1st October of each year
Variable O&M — Local 0.1198 0.1198 Quarterty CPl changes notified by FBS on
start of each quarter
- ‘ Quarterly changes in PKR/USD and US CPI
gj;;?ble O&M - - © 10,3393 0.3393 | changes notified by Bureau of Labor Statistics
& ‘ on start of each quarter
A : Quarterly CPI changes notified by Federal
Fixed O&M 03194 0.3194 | Bureau of Statistics (“FBS™) on start of each
o ' guarter
Insurance 0.2204 0.2204 | No indexation
Working Capital 0.1673 0.1673 | Quarterly adjustment for changes 3 M KIBOR
. ‘ After onetime adjustment at COD, anpual
Return on Equity 1.0345 1.0345 changes in PKR/USD parity
Debt . Servicing 3.6658 After onetime adjustment at COD, quarterly
Component ' : ' changes in 3-M KIBOR
Total Tariff 11.8491|  8.1833
Levelized Tariff 10.5727
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Note: The tariff is adjusted guarterly for changes in 3-month KIBOR variations. The financial projections
have been prepared on the basis of the recent 3-month KIBOR rate of 6.44% with the tanﬁ and related
cost adjusted accordingly.

12.7 Project Revenue

As stated above, the Project shall be selling power to the national grid as well as partially
meecting the power and steam requirements of MSML. In such a case, the Project shall be
expecting three (3) revenue streams as follows:

s Sale of energy to national grid i.e. CPPA-G
e Sale of energy to MSML
o Sale of steam to MSML

_ 12.8 General

The base case financial projections show ‘that the Project is expected to generate a positi{re
earnings before interest, taxes and depreciation (EBITDA) and net profits throughout the life of
the Project.

129 Projécted Financial Statements

Projected financial statements and key financial ratios based on the base case assumptions
discussed in Section 13 are provided in the following sections. Financial Statements presented
below are limited to the 10-year debt period.
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12.10 Projected Income Statement

PKR million
REVENUE
Power to Sugar Mill 129 129 129 129 129 129 129 129 129 129
Power to CPPA-G 1,127 1,127 1,127 4,127 1,127 L127 L1277 1,127 L127 1,127
Steam for Sugar Mill 82 82 82 82 - 82 82 82 - 82 82 82
Total Revenue 1,338 1,338 1,338 1,338 1,338 1,338 1,338 1,338 1,338 1,338
Bagasse Cost 647 647 647 647 647 647 647 647 647 647
Local Variable O&M 14 14 14 14 14 14 14 14 14 14
Foreign Variable O&M 47 47 47 47 47 47 47 47 47 47
Local Fixed O&M Cost 38 38 38 38 38 38 38 38 38 38
Total O&M Cost 99 9 99 99 99 99 99 99 99 {q ,,
Insurance Cost 21 21 21 21 21 21 21 21 21 21
Depreciation 119 119 - 119 119 119 119 119 119 119 119
EBIT 451 451 451 451 451 451 451 451 451 451
Working Capital Cost 21 21 21 21 21 21 21 21 21 21
| Interest on LT Loan 264 - 246 227 205 182 156 128 97 63 25
Net Income 166 184 203 225 248 274 302 333 367 405
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12.11 Projected Balance Sheet

Fixed Assets
Ardvance : - - - - - - - ; “
Accounts Recéivable . - . L. - - - - -
Debt Reserves - - o - - - - - .
- Cash - - e - - - - -

Total Currént Assets - - - - - - - - - -

Total Assets 3460 3341 3,222 3,102 2983 2,864 2,745 2,625 2,506 2,387
Accounts Payable - - - - - - - - - -
Working Capitai - - - - "o - - - - -
Debt Current Portion ™ - 199 219 240 264 290 318 349 383 421 -
Current Liabilities | 199 219 240 264 290 318 . 349 383 421 -
Long—tél‘m Debt 2,483 2,264 2024 - 1,760 1470 1,153 04 ~ 421 - -
Total Liabilities ’ 2,682 2,483 2,264 2,024 1,760 1,470 1,133 804 421 -
Paid-up Capital . 716 716 716 716 716 716 716 716 716 716
Retained Eafnings ) . 62 142 2742 - 3683 507 677 876 1,106 1,369 1,671
Total Equity - . ‘ 778 §38 98 1,079 1,223 1,393 1,592 1,822 2,085 2,387
Equity & Liabilities 3,460 3,341 3222 3,102 2,983 2,864° 2,745 2,625 2,506 2,387
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12.12 Projected Cash Flows

Add: Depreciation 119 119 119 119 119 119 119 119 119 119

Change in Advances - - - - - - - - . §
Change in A/C Receivable - - - - - - - - - .
Change in A/C Payable - - - - - - - - -

Ca_sh Flow from Operations 285 -~ 303 320 344 367 393 421 453 487 524

Cash Flow from Investment - - - - - - - - - -

Repayment of L'T Debt (182) (199 (219 (240) (264) (290) (3] 8) (349) (383) (421)
Repayment of WC Loan - - - - - - - - - -
Disbursement of Equity - - - - - - - - - L,

Cash Flow from Financing (182) (19%) (219) (240) (264) (290) (318) (349) (383) (421)
Net Cash Flow ' 104 104 104 104 104 104 104 104 - 104 104
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13 Financial Summary

1,338

1,338

1,338

1,338

1,338

1,338

Revenue 1,338
EBITDA 570 570 570 570 570 570 570 570 570 570 570
Net Income 166 166 184 203 225 248 274 302 333 367 405
Dividends 104 104 104 104 104 104 104 104 104 104 104
- Annual Interest 46 285 267 248 227 203 177 149 118 84 46
Debt Servicing 446 446 446 446 446 446 446 446 446 446 446
Debt to Equity . 345 289 236 1.88 144 106 072 044 020 -
Times Interest 2,00 200 213 230 252 28T 322 38 484 6381 12.32
- DSCR 128 128 128 128 128 128 128 128 128 128 128
Loan Life Cover Ratio 124 125 125 125 124 124 124 124 124 124 124
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15 Annexure-2; Sketch-1
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16 Annexure-3: Sketch-2

Netwark Around Proposed Site of Mirpurkbas Energy Lid, PP
{with MEL PP, Year 200%)
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Prospectus

Introduction of Applicant

Mirpurkhas Sugar Mills Limited (“MSML”) through a wholly-owned subsidiary Mirpurkhas
Linergy Limited (“MEL”) intends to set up a green field 26 MW (Gross) high-pressure bagasse
based co-generation power plant (“Project”) under the provisions of the Framework for Power
Cogeneration 2013 (“Framework”) and Policy for Development of Renewable Energy for Power
Generation 2006 (“RE Policy” or “Policy”). The Project will be located adjacent to MSML
located at Jamrao, Umerkot Road, Mirpurkhas, Sindh, Pakistan,

The Project will sell power to the national grid through sale of energy to the Central Power
Purchasing Agency Guarantee Limited (“CPPA-G”) under a 30-year Energy Purchase Agreement
(“EPA”) as well partially meet the steam and power requirements of MSML during the crushing
season. The Project will enable MSML to establish a sustainable market for its by-product,
bagasse, and will also allow the sponsors of MSML to take an exposure in the power sector through
incentives offered by the Government of Pakistan (“GoP”} under the Framework and RE Policy.

Salient features of the facility for which license is sought

‘The broad parameters of the project are as under:

Project Capacity 26.00 MW (Gross)

Project Location Jamrao, Umerkot Road, Mirpurkhas, Sindh

Land Area 20 Acre

Construction Period 20 months

Technology Bagasse/Bio-Mass.

Power Purchascr Central Power Purchasing Agency Guarantee Limited
Steam Turbines 1 X'26.00 M. W extraction cum condensing

Boilers 1 X 130 TPH, 110 Bar 540°C

Uplront Levelized Tariff US Cents 10.62 per kWh

Proposed Investment

The total cost for the project is approximated PKR 3,579.79 Million, which is expected to be
{inanced in a debt to equity ratio of 80:20.

Social and Environmental Impact of the Proposed Facility

Bagasse based Cogeneration power plant, offers a number of advantages both to the sugar industry
and to the country. Besides reducing gap between the demand and the supply in the power sector,
Bagasse based fuel power cogeneration provides environmentally friendly solution for additional
power generation, reduces dependence on fossil fuels, saves on hard earned foreign exchange from
its outflow from the country for import of fossil fuels and gives sugar industry financial gains in
the Torm of cheaper cnergy while using Bagasse as fuel.
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kf\pplicant's Name

Mirpurkhas Energy Limited

(ii)
| (iiij

{vii)

Registered Office

Sub Post Office Sugar Mills Jamrao,
Umerkot Road, Mirpurkhas

P_Iant l.ocation

Sub Post Office Sugar Mills Jamrao
Umerkot Road, Mirpurkhas

Type of Generation Facility

Bagasse fired Cogeneration Power
Plant

Commissioning/Commercial Operation

| Facility

March 2019
| Date
Expected Life of the Facility from
| Commercial Operation/Commissioning S0 years
Expected Remaining Useful Life of the 30
years

1. Location maps, site maps and land

Location map attached as Annex-1A

Site map (Land Detail) attached as Annex-1B
Water source map attached as Annex-1C

Plant Layout attached as Annex-1D

The Project Site is adjacent to Mirpurkhas Sugar Mills Limited (*MSML") located
at Jamrao, Umerkot Road, Mirpurkhas, Sindh. The adjacent area is owned by
MSML and approximately 20 acres will be allocated to Mirpurkhas Energy
Limited under a lease agreement for a period of 30 years plus construction

period.

2. Technology, Size of Plant and Number of Units

N

(v |0

Type of Technology

' Cogeneration Power Plant with
high pressure boilers and Turbo-
Generators

(i)

(vi)

i) Y
| Number of Units

(iv)

_Installed Pilant Capacity (Gross)

26.00 MW (Gross)

One (01)

| Unit make, model & year of manufacture

SIEMENS, Model 2017

Available Capacity

FPower Generation:
25.50 MW (Season operation)
26.00 MW (Off-season operation)

| Auxiliary Consumption

(v)

Approximately 9.0 %

3. Fuel: Type, Imported/Indigenous, Supplier, Logistics

L)

| Bagasse

[ Primary Fuel




Alternate Fuel NIL

| (iii)

(i)
Fuel Source (Imported/Indigenous) indigenous
(iv) Fuel Supplier Mirpurkhas Sugar Mills Limited

Through conveyor belts/loading

v) Supply Arrangement trucks/tractor trolleys etc.,
(vi} Sugarcane Crushing Capacity 354.17 TPH

(vii) | Bagasse Generation Capacity 109.10 TPH

(viii) | Bagasse Storage Capacity Bulk Storage

(ix)

Number of Storage Tanks

Not Applicable, bagasse shall be
stored in open vard

4. Emission Values

Primary Fuel Start-up Fuel

(i) | SOx (mg/Nm3) as SO2 <1700
(i) | NOx (mg/Nm3) <400 <600
¥ (i) | CcO2 12-16 |
(iv) | CO (mg/Nm3) <800
(v) | PM10{mg/Nm3) <500 <300

5. Cooling Water Source

(i

| Cooling Water Source/Cycle

Canal water from Jamrao Canal East Branch +

R.O(Treated water)
6. Inferconnection
(i) | Name of Nearest Grid: Mirpurkhas-2
(i) | Distance of Grid from Project Site 3 km
(iii) | Voltage Level 132 kV
{iv) [ Single Line Diagram _ Attached as Annex-2

7. Infrastructure

(i)

Road

MEL is located at a distance of 8 KM away from Mirpurkhas on
Umerkot road. It has an approach from Mirpurkhas Umerkot Road
and is also connected with old Mirpurkhas Road which is further
connected to Mirpurkhas Sanghar Road

(ii)

Rail

Mirpurkhas Khohkhrapar railway track is passing along the
boundary wall. Nearest stations are Veesro at 0.5 km away from
the Plant and Mirpurkhas station is 5 Km from the Plant which is

| connected to the national railway network.

(iii)

Staff Colony

MSML*has a large staff colony over an area of 60 acres which
includes guest houses, bungalows, quarters and hostels for the
staff. Colony has all basic amenities available. The staff colony

maybe utilized by staff of MEL.




Amentiies

W)

Dispensary: A well-equipped dispensary is available to meet any
emergency to workers and staff.

Ambulance: An ambulance with ready staff is also available for 24
hours.

School: School for children of colony and surrounding area is also
available.

Fair price Shop: Fair price shop for staff and colony is also-
available.

Woater filter plant: Water filter plant is also available to provide clean
water to hOuses and plant.

Pick and Drop Service: Buses and vans are available for staff to
provide pic and drop services from Mirpurkhas city.

8. Project Cost and Financing

Estimated Project Cost* PKR million
EPC Cost 2,860.00
Non-EPC Cost 103.17
Project Development Costs - 253.47
Insurance during Construction 21.45
Financing Fee & Charges 100.36
Interest during Construction (IDC) 241.33
Total 3,579.79
Debt 2,863.83
Equity 715.93

9. Project Commencement and Completion Schedule

*Estimated projected cost is based on an average PKR/USD exchange rate of 110.

Activtity Duration” | Start Date | End Date
Issuance of LOI ' 8-Nov-186
EPC Activities 120 8-Nov-16 8-Mar-17
| Grid Study, Approvals & CPPA-G Consent - 120 8-Nov-16 8-Mar-17
| ﬁs;e;{aélggpl\_lcense Application & Approval 80 16-dan17 | 17-Mar-17
Tariff Application and Approval from NEPRA 30 8-Mar-17 7-Apr-17
Issuance of LOS ' 15 7-Apr-17 | 22-Apr-17
Signing of IA and EPA 60 22-Apr-17 1 21-Jun-17
Financial Close Activities 120  7-Apr-17 | 5-Aug-17
Construction Activities 800 5-Aug-17 | 28-Mar-19
Commercial Operations Date 28-Mar-19

10. Environment and Social Soundness Assessment

Report atiached as Annex-3




11. Safety and Emergency Plans
HSE Plan attached as Annex-4
12. Systeim Studies, Load flow, Short circuit etc.

Detailed Interconnection and Grid Study has been submitted to HESCO for
approval, attached as Annex-5.

13. Plant Characteristics

(i) Generation Voltage 11 kV

(i) | Frequency | 50 Hz

(iii) | Power Factor 0.8 (lag)

. Automatic Generation Control

(iv) (AFG) Yes

(v) | Ramping Rate 3.2 kW/sec

During cold start (i.e. when
plant is started later than 72 | 240 minutes
hours after shutdown)

Time Required o Synchronize to | During warm start (i.e. when -
(vi) | Grid and Loading the Complex to | plant is started at less than 90 minutes
Full Load from Cold Start 36 hours after shutdown)

_ During Hot start (i.e. when _
plant is started at less than | 60 minutes
12 hours after shutdown)

14. Control, Metering, Instrumentation and Protection
Attached as Annex-6.
15. Training and Development

The training and development prdgram has been given due recognition so that safe and
reliable operation and maintenance of the plant can be ensured. Training and
Development programs have been devised to properly use various tools for training.

Apprenticeship Programs: One graduate and one skilled person will be absorbed in the
plant for a period of one and half years in each of operation, elecfrical, instrumental and
control, and mechanical department. He will be attached with assistant executive

- engineer level person. For skilled apprentice, the attachment will be with Foreman level

person. Through such program the Plant will be serving the community as well as a
database for company referral, when needed.

Training at Plant: Section wise training at plant on quarterly basis. The training to be
imparted by senior plant management as well as by industry expert. The fraining to be
imparted on two-tier basis; for lower management and middle management.

Training and Development abroad: The top tier to undertake management training and
refresher on a six-monthly basis and to undergo foreign career development training
every three months.




Operation and Maintenance Manuals: Referral to these manuals is a very good self-
training and development tool. They are made by the experts of equipment and systems
and are focused towards safe operation and corrective maintenance. They are very useful
when consulted before and after the undertaking the work.

Visits and Trainings at Manufacturers’ Works: Visits and trainings at outsourced
maintenance firms is often a very good training source.

Working together with EPC Contractor: Each plant has certain unique features therefore
the EPC contractor is often in the best position to operate and maintain. Entering into
0&M agreement for an initial period of one or two years following project completion is a

rich source of training and development of plant personnel. '

Training and Development is an ongoing activity and the project Sponsors will devise the
programs such that the benefits of various types of training are best attained.

2
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Main Jamrao
Length 90 km

Sukkar Barraje

Nara Canal
Length 175 km

Nara Canal from Sukkar Barraje to Jamrao Head 175 Km| .
Main jamrao Canal = 90 Km
East Branch Jamrao Canal up to mpk energy outlet 35 Km
OCutlet ta Mirpurkhas sugar & encigy 3 Km

otal = 303 Km

> Jamrao Head

Canal

Jamrao East Brach ) w
Length up to Mpk Enery 35 km

Mirpurkhas
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initial Environmental Examination

Chapter - 1

——

INTRODUCTION

1.1 PREAMBLE

Cogencration, the concept of utilizing the same fuel resource for meeting with the requirements of
both thermal and electrical energy, is gaining wide acceptance and encouragement world over.
Cogeneration is widely practiced in the process Industries and any process industry which employs
low pressure steam for the process has the potential to become a virtual power house. With increasing
concern on global warming, the use of renewable energy, which has the positive effect of not adding
fo the global warming, is being looked at with renewed interest. The Cogencration cycle with its
higher cycle efficiency, compared to the power cycles, ensures that the scarce natural resources are

put to better use.

Currently Pakistan has an installed electric generation capacity of about 20,000 MW, with the demand
far cxceeding this installed capacity and the access to electricity in Pakistan is about 62%. With a fast-
prowing economy and demography, the projection for the demand in 2030 is forecast ta be 100,000
MW, This calls for a tremendous growth rate in the power sector. The Gevernment of Pakistan is
making all out cfforts to incrcase the generation capacity by tapping ali conventional and non-
conventional sources of electricity generation. Born out of this Government’s initiative to augment the
generation through non-conventional energy sources is the “National Policy for Power Cogeneration
by Sugar Tndustry” promuigated in January 2008. The Government of Pakistan has recognized that
Bagasse based Cogeneration can play a significant role in the country’s efforts to augment the
clectricity generation. Power gencration is a separate business regulated by National Electric Power
Regulatory Authority (NEPRA). The licensee generaling power {rom bagasse of adjoining, ncarby
sugar mill can export power (o the grid, buying bagasse from mill and selling steam and power needed
by sugar mill through separate agreements. The Palicy of Government of Pakistan, however, requires
that the licensee puts up new power plant with high pressure beiler to sell power to nearby grid
operated by either a DISCO (Distribution Company) or for National Transmission Distribution
Company (NTDC). . Cogeneration plants with high pressure boilers and matching turbo generators,
exporting power to grid, have been installed in sugar industries in India, Mauritius, Thailand, Re-

Union Islands, United Stales, elc.
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With the advantages like no transportation of fuel, reduction in transmission losses, eco-friendly
power generation, etc. sugar plants could perform as supplementary power generating companies and
make any country move towards self-reliance in power scctor. Sugar Industry in Pakistan is ranked as
country’s second largest agro based industry after textiles. Presently there are about 27 sugar mills in
Pakistan producing about 5.5 million Metric Tons of sugar per annum and approx. total crushing

capacity 700000 TCD, which can produce approximately 3000 MW during crop season.

Cane Availability, Present & Future:
Pakistan occupies an important position in cane producing countrics of the world. It ranks at the [ifth

position in cane acreage and production and is in top 20 countries in sugar production.

In order to increase the production of sugar cane several steps were taken by the Govt. and the sugar
mill association to help formers. In past several reports/research work to increase the production were
published on different process which include chemical composition as well as agriculfural

reforms/steps to increase the recovery and %age yield

Sugarcane has been the major cash crop grown in the Province due to conducive environmental
conditions for sugarcane growing, good quality of soil for cullivation and adequate irrigation
facilitics. New varieties are developed along with modern cultivation and irrigation practices. This has
led to increased crop yield & sugar recovery, as compared to the other provinces. Sugar factories are
expected (o have excess cane availability during coming years, cven after fulfilling their own crushing
requirements. As of now, there is no alternative arrangement available to crush this excess cane. This

would extend the crushing period

Table: Sugarcane in Pakistan

" Sugarcane yield Sugar
recover

y (%)

- Sugarcane production (M.T.)

Sugarcane area (ﬂbﬂlla)

" Provinces

Change  2012-13  2013-14  Change  2012-13  2013-14  Chauge
: % % % I
Punjal 767.7 75675 -1.42 42.9% 437 167 56.0 5775 112 992
Sindh 2537 297.6 [7.30 15.96 17.37 8.80 62.9 58.4 -1.2 10.49
KPK 106.7 7.7 0.9 477 4582 0 447 748 0.2 9.23

Baluchista 0.7 0.7 0.7 031 0.32 2.2 45.0 46,0 2.2 -
n

2012-13

2013-14

[dentification of Project & Project Proponent
The Ghulam Faruque Group ranks amongst the most prominent commercial and industrial business
houses in Pakistan. The Group is recognized for its entrepreneurial skills and valuable contribution to

the economy of the Country, since its inception in 1964, The group intends to look for innovative

R

ways to introduce alternate uses of sugar byproducts to broaden thejp®
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M/s. Mirpurkhas Encrgy Limited (MEL) has been established under the umbrella of Ghulam Faruque
Group in the province of proposed to be set up adjacent to Mirpurkhas Sugar Mill (MSML) of 8500
TCD capacity, located at Jamrao, Umerkot Road, Taluka Hussain Bux Mari, District Mirpurkhas,

Sindh, Pakistan

Nature and Size of the Project

Nature:

M/s. Mirpurkhas Energy Limited (MEL) , Mirpurkhas Sindh, a 100% owned subsidiary of
Mirpurkhas Sugar Mill, intend to set up a cogeneration power plant at Jamrao, Umerkot Road, Taluka
Hussain Bux Mari, District Mirpurkhas, Sindh, Pakistan. The project is proposed to be set up
adjacent to Mirpurkhasa sugar mill (MSML) of 8500 TCD capacity, located at Jamrao, Umerkol
Road, Taluka Hussain Bux Mari, District Mirpurkhas, Sindh, Pakistan, Since power generation is &
separate business regulated by National Electric Power Regulatory Authority (NEPRA), the MEL will
undertake the power generation and sale in line with approved cogeneration policy in vogue. MEL
and MSML will enter into agreements with each other; MEL will buy bagasse from mitl; and sell the
needed steam and power to MSML. Concurrently the 26 MW Gross MEL power plant with bagasse
based new power plant with high pressure boiler will sell power to the grid per terms of sale with

HESCO.

MEL Plant Capacity:

The MEL cogeneration power project will generate 26 MW Gross power. It will mainly operatc on
bagasse bought from MSML. 1t is expected to generate power during 115 season days of the sugar
mill and on saved bagasse for another 75 days during off-season. At designed levels, it will export

23.29 MW al the maximum through national grid for sale to HESCO.

Project Location

The proposed project located at Deh 120 Jamrao, Umerkot Road, Tatuka Hussain Bux Mari, District
Mirpurkhas, Sindh, Pakistan. Site is just 10 ki far away from Mirpurkhas. The site is approachablc
by Umerkot Road. The purposed site is situated at 25.57° North latitude, 69.03° East longitude and 14

meters elevation above the sea level,

Scope of the Study
To get the Environmental Clearance from the Sindh Envirenmental Protection Agency it is required to

carry oul Initial Environment Examination (IEE) for the proposgdegpgeneration power plant,

deliberating the positive and negative impacls on the )
]

//
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management and monitoring plan (EM&MP) is prepared to mitigate or minimize the negative impact

vis-a-vis retaining the positive impacts of the project.

Environment Management Plan has been prepared based on Sindh Environmental Protection Act

2014, For these studies, Environmental Total Solutions has been engaged.

Purpose

The purpose of any EIA/IEE exercise is to identify and assess the adverse impacts of a project in the
planning stage itself, so that necessary mitigation measures to prevent or minimize these adverse
impacts can be planned carly and cost-effectively. In view of this, the specific objectives of this report

are:

1. Te have an in-depth know-how of the project andl to identify the probable sources of pollution
that may arise from each stage of the process.

2. To review the current environmental status of the area within [0IKm radius ¢f the proposed
project site - collection of baseline data on the environmental attributes including air, noise,
water, land, ccological, hydro-geological climate and socioeconomic environments.

3. To assessment of likely or potential environmental impacts of the proposed activity (like air,
water and soil pollution, noise, waste generation) and the alternatives, including the direct or
indirect, cumulative, short-term and long-term effects.

4. Teestimate the impacts of the proposed praject on the surrounding environment.

5. To prepare a comprehensive Environmental Management Plan to ensure that (he
Environmental quality of the area would be preserved.

6. To formulate a strategy for effective monitoring and identify any deviations in the
environmental quality after the project is operational, which would help in evolving measures ‘
to counter these,

7. This IEE has been undertaken pursuant to the Pakistan Environmental Protection Act 1997,

the Sindh Environmental Protection Act 2014

Scope of Initial Environment Examination (IEL)

The study envisages characterization of the existing status of physical environment such as aiy, water,
soil, land use, meteorology, socio-cconomic and heritage etc. as well as biological environment such
as flora and fauna of the study area of 10 km radius and quantifying impacts on the environmental
parameters. Based on the baseline data, IEE evaluates the proposed control measures by the project
and prepares an environment management plan, outlining additional proposed activities and delineates

the requirements of environmental monitoring program. IEE-EMP covers the following

aspects:
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e FEvaluation of present environmenta! factors through analysis of generated and collected
baseline data
e Assess the probable impact on the environmental factors due to implementation of thew
project with respect to existing scenario.
o Analyze the predicied impact with respect to the regulatory environmental standards.
s Assess the probable risk at the proposed plant.
¢ Develop an Environmental Management Plan and for the proposed project to mitigate the
negative significant impacts that would arise from the proposed project:
o The bascline data has been collected for the following environmental components
o Air Quality
o Meteorology
o Noise Environment
o Water Use & Quality
o Soil Quality
o Demographic & socio-economic aspecls
o Ecology Biodiversity
Raseline data on parameters of the above-mentioned aspects over a season provides means for
identitying possible impact-positive as well as adverse. An environmental impact assessment and
environment management plan comprising an overall assessment of the impact due to project activity
over bascline condition of the cxisting environment and a mitigating action plan to counter the
adverse impact as defined. An environmental monitoring program is also prepared to provide
scientific support to future actions of euvironmental protection.
Methodology for Tnitial Environment Examination
The environmental assessment (examination and evaluation is primarily base on simple comparative
evaluation approach. Initially the baseline or the profile of the project arca is developed by surveys,
collecting data, records and information’s on physical, ecological/ biological as well as
socioeconomic environment, The data so compiled is then projected or modcled for different phases
of project, i.c. design, construction, and operation. The likely changes in the critical environment
aspects or significant changes in the ambient environmental parameters arc identified, assessment and
evaluation of significant impacts cither in qualilative or quantitative terms is carried oul for which
appropriale mitigation measures are proposcd
Environmental
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Technical Details
Total unit exported will be 19.22 MW/Hr during 115 days cane crushing season and 23.29 MW/Hr

will be exported for 75 days in off season. Fuel will be Bagasse

Organization of Report

The report has been divided into following eleven chapters:

Chapter 1: Introduction

This chapter provides the purposc of the report, background information of the proposed project, brief
description of nature, size and location of project, objectives of the project, estimated project cost,
scope andl organization of the study. The key envirenmental legislation and the standards rclevant to
the project and the methodology adopted in preparation of this report have also been described i this

chapter.

Chapter 2: Project Description
The chapter deals with the need of the project, location, environmental setting of the project, details of
project, other technical and design details and sources of Pollution from the proposed activity and

measures proposed to control pollution.

Chapter 3: Description of the Environment
The chapter presents the methodology and findings of field studies undertaken to establish the

environmental baseline conditions, which is also supplemented by secondary published literature.

Chapter 4: Anticipated Environmental Impacts & Mitigation Measures

The chapter details the inferences drawn from the environmental impact assessment of the proposed
project during various phases of project advancement, such as design, location of project, construction
and regular operations. [t also describes the overall impacts of the proposed project activities and

underscores the areas of concern, which need mitigation measures

Chapter 5: Analysis of Alternatives (Technology & Site)

The technology and project site alternatives are discussed in the chapter.

Chapter 6: Environmental Monitoring Program

The chapter discusses various environmental aspects and the likelihood and severity of any potential

impact including but not limited to protected arcas, water resource, waste ele together with mitigation
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power plant which can lead to safety and health issues have been brought out and mitigation measures

have also been delineated in this chapter.

Chapter 7: Environmental Management Plan (EMP) and Monitoring Plan; Cenclusion

It also provides recommendations/ Environment Management Plan (EMP) including mitigation
measures for minimizing the negative environmental impacts of the project. The assessment will
cover the baseline data generation, predictions and evaluation of impact on various environmental
components and preparation of adequate Environmental Management Plan. For ongoing processes
monitoring recording and monitoring of variable have also been stated. In conclusion, al! the potential
impact have been stated pertaining to air emissions, water resources, waslte wafer, hazardous
materials. Various activities have been suggested to cushion the impact on environment. At the same
time, the need to set up plans and procedures to ensure compliance per industrial regulations, heaith
and safety regulation identified to be made and put in place at construction and operation phase of the

power plant. Monitoring.

On the basis of the study and the stated measures associated with plant construction and operation, Lhe

26 MW bagasse fired power plant is recommended to be given Initial Environment Examination
clearance. More so, because it is adjacent to the Mirpurkhas Sugar Mill, and at a site which stands
cleared previously for stated industrial activity. This it is an extension of industrial activity.
Furthermore, due to firing of clean fuel (bagasse) the project is expected to earn carbon credits, [n
conclusion, as environmental consultants, we consider thal consent may be given by the concerned
regulatory authority as the project meets the requirements laid down in the Initial Environment

Examination

Consolidated Statement on various Environmental Aspects for Industrial Projects

Sr, | Particulars Commitment On

No

Name of Project:- Bagasse Based Co-generation Power Plant by:

M/s Mirpurkhas Energy Limited, Mirpurkhas

Sindh
Name, address, contact Head office:
number & address of Modern Motors House, Beaumont Road, Karachi,
Proponent:- Sindh, Pakistan

Tel No. 92-213

{L“f Q(ARACHI i ))
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Fax No. 92-213-5682839
Location of Site Sub Post Office Sugar Mill, Jamrao, Umerkot
Road, Taluka Hussain Bux Mari, District
Mirpurlhas, Sindh
Tel: +92 233 862961-2 873060
Fax: 492233 873062
New Project / Expansion New Project
in existing project/
Modernization/ Diversification in exiting
project
If expansion/ Diversification, whether NA
cnvironmental clearance has been obtained
for existing project (If yes, enclose a copy
with
compliance table)
Arca Details Total plot ares : ------------ 20 acres.
Covered Area:  ——----—--- will inform when get
Drawing.
Location details of the project : Latitude : 25.5291° N,
Longitude : 69.0136° £
Location ; Taluka Hussain Bux Mari, District
Mirpurkhas,
Elevation above Mean Sea Level: |7 meters
Distance from Protected Areas / Critically | There are no Protected areas / Critically polluted
Polluted areas / Eco-sensilive areas / inter- | arcas / Eco-Sensitive areas/
State boundaries inter-state boundaries within 10 Kim radial
arca
Raw materials (including process Raw materials Bagasse
chemicals, catalys(s, & additives nature of raw material Fibrous material
Approx. Quantity (tonnes/year) full Season {120
days) MT Off-season (75 Days): MT 88000
Environmental
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LEGISLATIVE & REGULATORY
ASPECTS

2.1 PREFACE
Legal and Institutional Framework in Pakistan, the history of legislation drafled specifically to protect
the environment dates back to 1980s. This section provides a brief historical and constitutional

context followed by a detailed discussion of relevant laws.

Historical and Constitutional Context

The development of statutory and other instruments for environmental management has steadily

gained priority in Pakistan since the late 1970s. The Pakistan Environmental Protection Ordinance,
1983 was the first piece of legislation designed specifically for the protection of the environment, The
promulgation of this ordinance was followed, in 1984, by the establishment of the Pakistan
Environmental Protection Agency (Pak-EPAY), the primary government institution at that time dealing
with environmental issucs. Significant work on developing environmental policy was carried out in
the late 1980s, which culminated in the drafting of the Pakistan National Conservation Strategy.
Provincial environmental protection agencies were also established at about the same time. The
National Environmental Quality Standards (NEQS) were established in 1993, In 1997, the Pakistan
Environmental Protection Act (PEPA) 1997 was cnacted to replace the 1983 Ordinance. PEPA
conferred broad-based enforcement powers to the environmental protection agencies. This was
followed by the publication of the Pakistan Environmental Protection Agency Review of Initial
Environmental Examination and Bnvironmental Impact Assessment Regulations 2000 which provided
the necessary details on the preparation, submission, and review of initial environmental examinatious

(IEE)Y and environmental impact assessments (ELA) reports.

Prior to the 18th Amendment to the Constitution of Pakistan in 2010, the legislative powers were
distributed between the lederal and provincial governments through twe ‘lists’ attached to the
Constitution as Schedules. The Federal list covered the subjects over which the federal government
had exclusive legislative power, while the ‘Cencurrent List” contained subjects regarding which both
the federal and provincial governments could enact laws. The subject of “environmental pollution and

ccology’ was included in the Concurrent List and hence allowed both thessatignal and provincial

governments (o enact laws on the subject, However, as a result of the
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now in the exclusive domain of the provincial government, The main consequences of this change

were as [ollows:

e The Ministry of Environment at the federal level was abolished. Tts functions related to the
national environmental management were transferred to the provinces. To manage the
international obligations in the context of enviromment, a new ministry—<{he Ministry of
Climate Change—-was created at the federal level.

s The PEPA 1997 was technically no longer applicable to the provinees. The provinces were
required to enact their own legislation for environmental protection. However, to ensure legal
continuity PEPA 1997 continued to be the tegal instrument for cnvironmental protection in

the provinces till enactment of provincial law,

All provinces have now enacted their own environmental protection laws. These provincial laws are
largely based on PEPA 1997 and, hence, provide the same level of environmental protection as the
parent law, The provincial assembly of Sindh passed the Sindh Environmental Protection Act 2014

(the ‘Sindh Act 2014”) in March 2014.

Between 1993 and 2010, the Pak-EPA promulgated several rules, regulations, standards, and
guidelines to implement the provisions of the PEPA 1997, H is understood that these nstruments
remain applicable in Sindh, unless they are superseded by a new instrument. In Sindh two such

instruments have been promulgated, as will be discussed later in this chapter.

The discussion on regulatory requirements applicable to this project is, therefore, based on the Sindh
law, the Sindh Environmental Protection Act 2014 and the rules, regulations, standards, and
guidelines developed under the PEPA 1997 and the two instruments promulgated by the Government

of Sindh,

2.2 ENVIRONMENTAL LAWS

The Sindh Environmental Protection Act 2014 (Sindh Act 2014) is the basic legislative tool
cmpowering the government to frame regulations for the protection of the environment. The act is
applicable to a broad range of issues and extends to air, water, industrial liquid effluent, marine, and
noise pollution, as well as to the handling of hazardous wastes. The sections of Sindh Act 2014 that
have a direct bearing on the proposed Project are listed below. The details are discussed in the

following sections.

o Section 11 that deals with the Sindh Environmental and 1ts

application
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e Section 13 that deals with hazardous substances
e Section 14 that prohibifs various acts detrimental to the environment
e Section 15 that relates to vehicular pollution

e Section 17 that establishes the requirement for environmental impact assessment

Implementation of the provisions of the Sindh Act 2014 is made through scveral rules and regulations.

The relevant rules and regulations are:

¢ National Environmental Quality Standards (Self-Monitoring and Reporting by Industries)
Rules, 2001

s Environmental Samples Rules, 2001

e The Pollution Charge for Industry (Calculation and Collection) Rules, 2001

¢ Sindh Environmental Protection Agency (Review of Initial Environmental Examination and
Environmental Impact Assessment) Regulations, 2014

o (IEE-EIA Regulations 2014) Guidelines are issued by the Pak-EPA for preparation of

environunental assessment,

2.3 REQUIREMENTS FOR ENVIRONMENTAL IMPACT ASSESSMENT
The articles of Sindh Act 2014 that have a direct bearing on the environmental assessment of the

proposed Project are:

o Article 17(1): ‘No propanent of a project shall commence construction or operation unless he
has filed with the Agency an initial environmental examination or an environmental impact
assessment, and has obtained from the Agency approval in respect thereof.”

o Article 17(3): ‘Every review of an environmental impact assessment shall be carried out with

public participation.. .’

The IEE-EIA Regulations 2014 provides the necessary details on the preparation, submission, and
review of the IEE and the E[A. Categorization of projects for IEE and EIA is onc of the main
components of the IEE-EIA Regulations 2014. Projects have been classified on the basis of expecled
degree of adverse environmental impact. Project types included in Schedule IT of the regulations those
that are likety to havc potentially significant impact on the environment and thus an EIA is required
for such projects, whereas those included in Schedule I as having potentially less adverse effects and

therefore require an 1EE.

The word ‘project’-as defined in the Sindh Act 2014 includes

modifications, expansions and rehabilitations of the existing piy
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considered a new development and not a modification to the existing Project because it will have its
own scparate staff, resources, financing, accounting, utilities, and administrative control. None of
these items will be shared. Hence the proposed 26 MW bagasse based new power project is not the
subject of this EIA. [t falls under Schedule [ and an Initial Environment Examination report is

required to obtain the Consent from concermed agency.

Regulation 9 of the IEE-EIA Regulations 2014 requircs that:
Ten paper copies and two electronic copies of a IEE or EIA shall be filed with the Federal Agency:

every IlEE and EIA shall be accompanied by:

a. An application, in the form set out in Schedule V;

b. Copy of receipt showing payment of the review fee;

c. No objection certificates from the relevant departments in case of EIA shall be the part of
reporls; and

d.  The environmental check list as per its guidelines.

The prescribed procedure for review of EIA by the EPA is described in Regulations 10-17. The key

features are:

e On acceplance of the EIA for review, EPA will place a public notice in national English and
Urdu newspapers and in local language newspaper informing the public about the project and
where i(’s EIA can be accessed. It will also set a date for public hearing which shall be at least
30 days after the publication of the notice

s [ it considers necessary, the EPA can form a Commitlee of Lxperts to assist the EPA 1n the
review of the ETA, The EPA may also decide to inspect the project site

o Arlicle 17(4) of SEPA Act 2014 binds the SEPA to ‘communicate its approval or otherwise
... within a period of four menths from the date the environmenta!l impact assessment is fited
complete in all respects in accordance with the regulations, failing which ... the
environmental impact assessment shall be deemed to have been approved, to the extent to

which it does not contravene the provisions of this Act and the rules and regulations’.

Regulation 7 of the TEE-EIA Regulations 2014 pertains to the guidelines. It states that:

. The Agency may issue guidelines for preparation of a IEE or EIA or an environmental

checklist, including guidelines of general applicability and sect idelines indicating

to a particular sector.
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2. Where guidelines have been issued under sub-regulation (1), an LEE or ELA shall be prepared,
to the extent practicable, in accordance therewith and the proponent shall justify in the IEE or
EIA or in environmental checklist any departure there from.” The relevant guidelines are the

follows

Policy and Procedures for the filling, review, and approval of environmental assessments sets out the
key policy and procedural requirement. It contains a brief policy statement on the purpose of
environmental assessment and the goal of sustainable development and also states that environmental

assessment be integrated with feasibility studies.
Guidelines for the preparation and review of environmental reports which cover the following:

¢ Scoping, alternatives, site selection, and format of environmental repotts;

« Identification, analysis and prediction, baseline data, and significance of impacts;

s Mitigation and impact management and preparing an environmental management plan;
» Reporting;

¢ Review and decision making;

e Monitoring and auditing;

s  Project management.

Guidelines for sensitive areas which identifies the sensitive areas

Sectoral Guidelines for Environmental Reports-Thermal Power Stations deal with major thermal
power plants which will be defined as those producing electrical energy from fossil fuels (coal, gas,
oil}. The guideline is prepared lo assist project proponents (o identify the key environmental
parameters those are required to be addressed to develop mitigation measures and altcrnatives that
need to be considered in the actual EIA. Again, the proposed project being bagasse fired docs not fall

under this category.

Hazardous Substances

Article 13 of the Sindh Act 2014 states that ‘Subject to the provisions of this Acl, no person shall
import, generate, collect, consign, transport, treat, dispose of, store, handle ar otherwise usc or deal
with any hazardous substance except—(a) under a license issued by the Agency; or (b) in accordance

with the provisions of any other law for the time being in force, or of any infernational trealy,

convention, protocol, code, standard, agrecment or other instrument to wiich Government is a party.”
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1971), which, by reason of its chemical activity or toxic, explosive, flammable, corrosive, radicactive
or other characteristics, causes, or is likely to cause, directly or in combination with other matters an
adverse environmental effect; and (b) any substance which may be prescribed as a hazardous

substance

To date, SEPA (Sindh Environment Pratection Agency) has not prescribed any substance as
hazardous nor has it defined the procedure for licensing. As and when, the procedure is defined and a
license for any particular substance being used at the power plant is required, license will be obtained
by the project proponent. However, best industry practice and internationally acceptable guidelines

for hazardous substances would be used for the proposed MEL project.

2.4 ENVIRONMENTAL STANDARDS

Article 11(1) of the Sindh Act 2014 states that: “Subject to the provisions of this Act and the rules and
regulations, no person shall discharge or emit or aliow the discharge or emission of any effluent,
waste, pollutant, noise or any other matter that may cause or likely to cause pollution or adverse
cnviroumental effects, as defined in Section 2 of this Act, in an amount, concentration or level which

is in excess to that specified in Sinéh Environmental Quality Standards. ..’

Between 1993 and 2010, the Pak-EPA promuigated several standards, the NEQS, which were

applicable to the entire country. These include:

s Ambient air quality (9 paramelers)
e Drinking water (32 paramelers)

s Ambient noise

¢ Industrial effluents (32 parameters)

* Industrial gaseous emissions {18 parameters)

Following the promulgation of Sindh Act 2014, Sindh has notified its own ambient air quality
standard. [t is understood that the NEQS issued prior to Sindh Act 2014 remain in force in Sindh
unless they are expressly amended, as is the case with the ambient air quality standards. As the Sindh
Act 2014, does not have the provision for a national standard and PEPA 1997 is no longer applicable
in Sindh, the term ‘Sindh Environmental Quality Standards’ is understood to include the NEQS
(except ambient air quality standards) issued under PEPA 1997. However, the term NEQS is still used

in this document where reference is made to older standards.

All industrial standards (ambient air quality, gaseous emission, ambient n

arc applicable to the proposed MEL Plant. These are further discussed in
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Under the National Environmental Quality Standards, Self-Monitoring and Reporting (SMART) by
Industry Rules 2001, industrial units are responsible for monitoring their gaseous and liquid
discharges and reporting them to the relevant environmental prolection agency. As fuel and coal fired
thermal power plant falls under the Schedule I Category (Category A) of industrial categorization
and reporting procedure for SMART, environmental monitoring reports required to be submitted in
monthly basis fo the relevant autherities. The project proponents will report their emission and

effluent to the SEPA in accordance with the rules.

Other Laws

The scope of environmental law implied by the legal definition of ,,environment™ given in PEPA 1997
results in enactment of various environmental laws. These include laws pertaining to forests, water
resources, wildlife, land, agriculture, health and town planning. Laws that may have relevance to

environment with a brief scope of the law and their applicability are listed in Exhibit 2,1.

Water Law

Moslt of the law on water allocations and use in Pakistan is not relevant to the Project because it
applies to water needed for irrigation. Tn the last decade, water law in Pakistan has been under review
with a National Water Policy published in 2003, which identifies the following nceds for the
regulation of industrial use of water:

s Make available and reserve sufficient supplies of water for industry on priority basis to
promole industrial development and economic growth; and Enact legislation to formally
allow and define the use of water abstraction ficenses and water rates for industrial use.

o Although specific regulations have been developed for sharing of irrigation water in Sindh,

these are not applicable to non-irrigated areas such as Thar,

Exhibit 2.1: Key Environmental Laws in Sindh

Scape and Applabity  Rolevee

Preservation and protecln here is n p‘e |
Sindh Cultural Heritage Act of antiquities (any object antiquity at the proposed site
1994 more than 75 vyears old). of power plant or its
Empowers the government to  surroundings. Wil apply to

declare  any antiquity as any chance find of

protected archaeological resource
during exgayation

Boiler Act 1923 and Boilers i ‘
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Act (Sindh Amendment) of boilers (any closed vessel power plant

Ordinance 1971 exceeding 23 liters  in
volume) used for seneraling
steam

Canal and Drainage Act 1873 Regulates all surface water Not applicable since there are

and Sindh Irrigation Act 1879  bodies (both natural and no perennial surface water
constructed  using  public  bodies in the project area of
resouIces). influence

Electricity Act 1910, Regulates production, Applicable to the Project

Electricity Rules 1937, and transmission, distribution, including sections relating to

NEPRA Act of 1998 and use of electricity safety.

Forest Act 1927 Regulates  forest resources. No relevance as there are no
Empowers the government to  reserve or prolected forestin
declare any forest arca the project area of influence
reserved or protected.

Land Acquisition Act 1894 Empowers the government to Not in the scope of the
acquire private land for preject
projects of national
importance and lays down the
acquisition procedure

Petroleum Act 1934 Regulates import, Storage of petroleum
transportation, storage, products at the power plant
production,  refining  and  site will be governed by this
blending of  petroleum law :
products and other flammable
substances

Sindh Wildlife Protection Empowers the government to  Therg are no protected areas

Ordinance 1974 take measures for protection in the project area of
of wildlife in the province by influence. The Rann of Kutch
declaring setting aside certain - Wildlife Sanctuary is at least
areas as national park, 5 km from the site.
wildlife sanctuary, and game
reserve, and by declaring
celtain species as protected.

8 y !:T';l:;t}onmenm.'

Solutions



s Initial Environmental Examination
LIV AN Chapter - 2

AR T AL S Ta N

Sindh Water Management “To  provide for the No relevance to the Project
Ordinance 2002 establishment on long term,

sustainable and participatory

basis, of public systems for

the distribution and delivery

of irrigation  water, the

removal of drainage water

and the management of flood

waters”
Mines Act 1923 Regulates mines Not relevant to the power

plant

2.5 LABOR, HEALTH AND SAFETY LEGISLATION
The Constitution of Pakistan contains a range of provisions with regards to laber rights, in particular:

e Article 11 of the Constitution prohibits all forms of slavery, forced labor and child labor;

o Article 17 provides for a fundamental right to exercise the freedom of association and the
right to form unions;

e Article 25 lays down the right to equality before the law and prohibition of discrimination on
the grounds of sex alone; and

s Article 37{¢) makes provision for securing just and humane conditions of work, ensuring thal
children and women are not employed in vocations unsuited to their age or sex, and for
maternity benefits for women in employment.

« Labor law is controlled at both provincial and national levels with compulsory employment
agrecments containing the terms set out by the labor laws. There are various laws containing
health and safety requirements including: Mincs Act 1923; Factories Act 1934; Factories
Rules; Hazardous Occupations Rules 1963; Provincial Employees Social Security Ordinance
1965; and Workmen’s Compensation Act 1923, No single comprehensive piece of legislation

deals with occupational or community safety and health,

2.0 FEDERAL LAWS

Pakistan Environmental Protection Act, 1997

The Act was promulgated on December 06, 1997 by repealing the Pakistan Environmental Protection
Ordinance of 1983, Section 12 of the Act provides for environmental assessment study: Inilial
Environmental  Examination (IEE) and Envirommental Impact Assessmenl (EIA} prior to

commencement of constriction or operation of a project.
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Project Implementation and Resettlement of AfTected Persons Ordinance (draft) In order to provide
legislative support to National Resettlement Policy; Government of Pakistan has also drafted Project
Implementation and Resettlement of Affected Persons Ordinance but has not yet promulgated. The
provisions of this draft ordinance are consistent with the requirements of the Warld Bank's OP 4.12 on
involuntary resettiement, After becoming law, these provisions will apply when addressing the
resettlement issues thal arise in the project,
Cutting of Trees (Prohibition) Act, 1975
This Act prohibits cutting or clhiopping of trees without permission of the Forest Department
The Antiquities Act, 1975
Archacological sites and monuments are specifically protected by this Act.
Land Acquisition Act, 1894
The Land Acquisition Act (1894) deals with the acquisition of private properties for public purposes
including large development projects like major roads. There are 35 sections in this Act mainly
dealing with arca notifications, surveys, acquisition, compensation, apportionment awards, disputes
resolution, penalties and exemptions
Canal and Drainage Act, 1873
This Act entails provisions for the prevention of pollution of natural or man-made water bodics.
Pakistan Penal Code, 1860
This Act defines the penalties for violations concerning pollution of air, water bodies and land.
Explosives Act, 1884 :
Under the Explosives Act, 1884, the project contractors are bound by regulations on handling,
transportation and using explosives during quarrying, blasting, and other purposes.
Highways Safety Ordinance, 2000
This ordinance includes provisions for the licensing and registration of vehicles and coustruction
cquipment; maintenance of road vehicles; traffic control, offences, penalties and procedures; and the
establishment of a police force for motorways and national highways charged with regulating and
controlling traffic on the national highways, and keeping the highways clear of cncroachments.
Hazardous Substance Rules, 2003
(Drafty Section 14 of the PEPA 1997 requires that “no person sh
transport, treat, dispose of, store, handle or import any hazardous subs
s Environmental
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a.  Under a license issued by the Federal Agency and in such manner as may be prescribed; or

b. In accordance with the provisions of any other law for the time being in force, or of any
international treaty, convention, protocol, code, standard, agreement or other instrument to
which Pakistan is a party.” Pak-EPA has drafted the Hazardous Substance Rules to implement

the licensing requirement, The rules are still in their draft form and are pending notification.

Environmental Standards and Guidelines Applicable to the Projects

All projects are legally required to comply with the SEQS for gaseous emission, and liquid effluent,
and SEQS for ambient air quality. The environmental standards applicable in Sindh are SEQS as
devetoped by Sindh Environmental Protection Agency after 18th Amendment, In addition to Sindh

Environmental Protection Agency has separately natified the ambient air quality standards.
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BASELINE ENVIRONMENTAL
STATUS

3.1 INTRODUCTION

A comprehensive understanding of the physical, chemical, and biological environment provides the
foundation to a well-executed Initial Environmenta! Examination. Baseline information in the areas of
aquatics, flora and fauna, hydrology, hydrogeology, meteorology, air quality and water quality is

collected using secondary literature as well as surveys conducted in the Study Arca

The detailed baseline characterization is used as input to model possible project impacts, which allows
providing tlimely input to project designs to reduce potentially adverse environmental impacts. This in
turn produces a more socially and environmentally sustainable project and enhances the efficiency of

the project permitting process.

32 METHODOLOGY OF ENVIRONMENTAL BASELINE SURVEY

The cnvironmental assessment (examination and evaluation) is primarily based on simple comparafive
evaluation approach. Initially the bascline or profile of the projected area is developed by the site
visits, collecting data, records and information on physical and ecological environment. The same
data is then projected (cxploited) as baseline information with respect lo environment for the
evaluation, identification assessment of significant impact either in qualitative or quantitative manner

is carried out for which appropriate mitigation measure are proposed.

Site Visits/ Survey
The environmental assessment team comprising of group of experts made a number of facts finding

and sample collection visits to the factory to collect baseline data in extent to environmental aspects.

3.3 SCOPE
Consultation with clients
Preliminary survey of the site has been donc in which general environmental issues and sensitivity of

the factory area have been assessed;

All possible archives and pubtished literature is consulted in additio celine studies on

sugar factories,
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Project location
Newly proposed plant to to produce 26 MW power is to be sel up on 20 acres land adjacent to the

existing Mirpurkhas Sugar Mill, Mirpurkhas.

District Mirpurkhas

Lying on the Let Wah Canal at 25°3139.3"N 69°00'50.6"E, Mirpurkhas is the gateway to the south-
eastern cdge of the Sindh province. 1t connects to Hyderabad at 65-kilometres by both road and rail
while with Umerkot it connects only by road. Karachi is 220-kilometres south-west of the town, On
the extreme east lies the Indian border at 170-kilometres, 1t is bounded on the north by the district of
Sanghar in the cast by the newly created district Umerkot bordering the Bermet/Marwar and Jaisalmir
district of India, It is bounded on the West by Tando Allah Yar and Hyderabad districts, on the South

by Badin and Tharparkar districts.

Mirpurkhas is positioned atop & fertile land making conditions apt for farming and irrigation. Being
connected to the Indus via irrigation canais like the Let Wal,, Mirpurkhas has gained an advantage in
horticullure and farming over the years. Primary produce includes emangos (famous for producing
mangoes), sugarcanc and cotton, wheat, & chilies. Bananas are also widely cultivated around the

region and also one of the biggest producers of Bananas in the country.

34 SOCIO-CULTURAL ENVIRONMENT

Ethnicity/Tribes of the project area

The population of the project area is a mixture of various heterogeneous groups and cultures. The
main (ribes are Talpur, Memon, Syeds Baluchs, Somra, Mirzas, Sheikh, Khatris, Qureshis, Abbasis,
Bhurgari, Lashari, Laghari, Ranghar, Panwhar, Halepota, Mari, Banglani, Gorchani, Khosa, Samcja,

Gurgaj, Bhanb

Jat, Arian, Qurush and Sheikh. A lot of people from Punjab and NWEP have scttled in the project
area. Different groups of minoerities are also found settled in large scale of the project area. They are

mostly Kohlies, Bheels and Maighwars

Main Occupation of the project area
Mirpurlkhas is an industrial cum agriculture city, providing opportunities to different occupations. The
occupation adopted by the people varies [rom agriculture to business and form public related scctors

to their involvement in industries. However, the main occupation of the pradeesarea is agriculture

ey T
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Iteligion Ratio in Project Area
The main religious groups in Mirpurkhas district are Muslims and Hindus. The Muslims are in
majority of the project area. However, Hindus parficularly Jati are the second biggest community in

the project area.

Mother Tongue/ Language
Sindhi is the major mother tongue in the praject area which is spoken by majority of population. A

large community does speak and understands Urdu and Punjabi mainly in urban areas

5 PHYSICAL ENVIRONMENT

Demographic characteristics

The Mirpurkhas District is spread over 2991 sq. km., that is, 2.10% of the total geographical arca of
Sindh, but its share in total Population in 1998 accounted for 899947 souls or 3% of the provincial
population. 1t increased by 54% during 1981-98 intercensal periods a span of 17 years at an average
annual growth rate of 2.59%. In accordance with the land area of Mirpurkhas district i.e. 2991 sq.
km., there is density of 303 persons per sq. ki, as compared to 196 persons per sq. km. in 1981, Oul
of its total population 291951 persons or 32% are seftled in urban areas and remaining 607996
persons or 68% are located in rural areas. The sex ratio (male per 100 females) 1s worked out at 108;
this ratio is also constituted of 109 males in rural and 106 in urban areas respectively. According to
1998 population census, there arc total 152404 houscholds in Mirpurkhas district comprising of

899947 persons thus giving an average size of six persons per household.

Topography

Almost all the barrage (irrigated) arca falls in the district Mirpurkhas which is conducive to
Agriculture Cultivation and happen to be more denscly populated with 108 persons per square km.
foew industries which exist in the district mainly comprise of Cotton Ginning and Oil Mills mainly
concentrated in the barrage arca. There is no Engineering industry in whole of the district and the
average per capita income is low as compared (o other districts. Similarly, road and rail services are
largely concentraled in the Barrage area, although even there, they are uncvenly distributed. The
Barrage zone itself does not have a river, but a natural inundation canal, locally calied the Nara Dhoro
(Eastern Nara Canal) flows through the district without entering the desert zonc and through a

network of channels provide water for drinking and irrigation purpose.

Geology

The deposits contain small sized rounded pebbles of sandstone, quartzite or granite and sand mixed or
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probable that they have a glacial origin. The soil of the project area is silt clay and highly fertile land

of high productivity especially in the barrage area of district Mirpurkhas.

3.6 CLIMATOLOGY

Climate

The district has extremes of the climate. However, the climate differs considerably in barrage areas. In
the irrigated western portion it is comparatively less hot in summer and less cold in winter as compare
to the western desert area. The summer heat {s considerably neutralized by constant blowing ol the
south western sca breezes. April, May and June are the hottest months during the day time: however,
nights are cold and pleasant. The mean maximum and minimwn temperature during this period are
41°C and 26°C respectively. December, January and February are the coldest months. The mean

maximum and minimum temperature during the period are 28°C and 9°C respectively.

A rainfall varies from year to year. Precipitation months (Monsoon) in the region are between June
and September. The winter’s rains are in significant. The mean maximum and minimum temperature

and precipitation recorded is given below:

Table 3.1: Overview of Climate

Months Mean Temperature Precipitation (Mini) Precipitation (Max)
Jan 25.6 1.0 7.6
Feb 29.5 2.0 10.7
March 353 1.0 16.6
April 39.9 1.0 20,7
May 42.4 1.0 25.0
June 40.8 10.0 273
July 372 26.8 50.0
Aug 35.1 23.8 76.0
Sep 36.2 23.0 24.2
Oct 3604 5.0 20.1
Nov 323 1.0 13.9
Dec 27.4 1.0 8.7
Annual 34.8 34.8 172.0
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Humidity
July, August and September are the most humid months in the area, whereas May and June are the

less humid months.

Rainfall
The annual rainfall in the project area ranges between 177.75 mm and 231.97 mm. Maximum rainfalls
{about 60% of the total annual) occurs during the Monsoon season (July, August and September),

while the period of minimum rainfall or drier period is October and November.

Soil

Particle size distributions show that most of the soil profiles had layers with clay, silty clay loam, and
loam and clay foam textures. The main reasons for this particle size distribution pattern in the study
arca was possibly due to the nature of the parent material, the eluviations, alleviation and also may be
some Taunal activities It is evident that the soils of lower Indus Plain contain more clay. Similar soil
texture trend is also observed in salt-affected soils of Hyderabad district, the arca adjacent to Badin

district,

At all depths, soil was slightly alkaline in reaction and showed pH range of 7.3 to 8.5, The alkaline pH
was possibly due to the presence of high CaCOs, as soils of the area were calcareous in nature the
peneral pattern of CaCQO; distribution in all profiles was irregular. The organic matter content was
found to be < 1% in all opened pits, however, the upper layers contained more organic matter than the
bottom most layers. Low organic matter content observed in these soils was possibly due to the lack
of vegetation, cxcept availability of some halophyte species such as Suede fruticosa, Alhaji mororum,
ete. In general ~2% organic matter is considered necessary for productive soils but in the arid lands, it
always remains <2%. Several other research workers have reported similar properties of salt-affected

soils of Sindh province.

Compared 1o sub-soil and bottom layers, all soil profiles had high salinity problem in top most layers
and show efflorescence of salts at surface. Surface efflorescence indicates the accumulation of soluble
salts possibly brought by salty groundwater to the surface. Capillary rise of salty groundwater to the
surface and accumulation of salts on surface has fong been reported in arid soils, In some areas soil
was found deeply saline and showed high ECe values throughout the layers; but the other profiies had

high salinity in top layers only.

Although, the Concentrat:i'onsf_of Na " and Cl" remained high in top layers, both Na" and C! followed
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generally remained absent in almost all soil samples, except only in those soil samples taken from
bottom layers. The distribution of HCOy generally remained uneven and irregular throughout the soil

profiles.

Land Utilization

The pattern of fand use in a region determines crop production. Soil & climale play an important role
in the management of cropping pattern of a region. Crop area used for food and cash crops can be
taken as an index of the type of land system and the cconomic use for these crons. The reported area
in Mirpurkhas remained unchanged since in 1993-94 and recorded at 299.1 thousand hectares in
1997-98. However, not all of this area is cultivable. 32.1% was reported as "uncultivable” though its

share was 31.0% in 1993-94.

The share of cultivated area (in the area reported) decreased from 69.0% in 1993-94 (o about 67.9% in
1997-98. It, however, is still smaller as compared to over all Sindh. From the data one can infer that
the cropping intensities did not changed significantly since many years, thercfore, an acre of land in
Mirpurkhas district is not cropped fully once in a year. However, the cropped area increased from
110.9 thousand hectares in 1993-94 to [17.0 thousand heclares in 1997-98. The cropping intensity is
recorded at 57.6% teflecting higher cropping intensitics, as compared to rest of Sindh. The cropped
area increased by about 5.5%, on the contrary the cultivated area also slightly decreased by 1.7%

during the period of five ycars.

A small part of the area about 0.07% is being used for grazing or forest and remaining land is lying
unused due to unfavorable condition or lack of irrigation water. It is noted that the pressure of total
rural population on cultivated area has increased considerably since last many years. The ratio of

cultivated area per person decreased from 0.30 in 1993-94 (0 0.22 in 1997-98.

Surface Water

The ouly river flowing in the province of Sindh is the Indus, which runs along the Western boundary
of the district. 1t enters Sindh rushing through the gorge between Sukkur and Rohri in the lime stone
rocks, and from here it flows comparatively calmly with two arms-known as Eastern Nara and
Western Nara, and changes its direction to South-east, till it reaches Kotri. However, there is no river
or stream in Mirpurkhas district. The Mir Wah and branches of Nara canal irrigate the district. The
Jamrao West branch canal flows along the Western boundary of district and trrigate Western part of

the district Mirpurkhas.

Ground Water
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The project area has plenty of water and the ground water table is high as it lies in Indus River Basin.
In some arcas the ground water table is low, especially in the Kirthar iime stone (middle Eocene)
range, where water shorfage is common and always a drought like situation is prevailed. Some parts
of Sindh are facing severc water logging and salinity problem which has disturbed the ground water
quality. Ground water extraction is very common practice for domestic and agriculture usage.

Normally, the ground water depth varies from 40-150 ft at different locations in the project arca.

Water Supply and Drainage

Potable Water Supply is a pre-requisite for the health of people. Lack of proper drinking Water

Supply and Sanitation in rural as well as urban areas has caused wide spread water borne diseases of

which diarrhea among smali children happens to be a major killer. These diseases are transmitted by
water and poor sanitation which deplete human energy resulting in sickness reducing thereby the
productivity of the people. The position with regard to drinking water is not so acute in the
Mirpurkhas District the Nara canal from the River Indus has been harnessed to provide irrigation for
the long stretches of land in the district. This alse provides a source of drinking water (0 a large

number of people.

Urban Drainage
As regards the urban drainage system in District Mirpurkhas, almost all urban localities have been

facilitated by drainage facility.

Rural Water Supply

The water supply facility in the rural areas of Sindh through a piped water system is to be provided
according to the criteria which assigns priority to "A rural settlement with population of 1008 and
above preferably having brackish ground water”. In Mirpurkhas district, 75 rural settlement having
population up to 1000 are catcgorized in to 3 type of scitlements in descending order according to

their size of population taking into account the quality of ground water.

Rural Drainage
Drainage system in the rural areas of Sindh under the prescribed criteria is provided for "A rural

settfement with population 1000 & above preferable having water system”.

Agriculture Sector
Pakistan's economy has undergone considerable diversification over the year yet the agriculture scctor
still constitutes its back-bone. With its present contribution to GDP at 24.87 percent, Agriculture

accounts for half of the total employed labor force and are the largest ggurce of forcign exchange
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The economic development of Sindh is largely dependent on the progress and growth of Agriculture
scctor. Sindh pravince contributes significantly towards over all national agriculture with 26% of the
cultivated area, 17% of the cropped arca and 16% of the irrigated area, 19% of the total lorest area,
43% of the total production of rice, 25% of cotton, 14% wheat, 30% sugar cane, 22% other food
grains, 59% of marine fish, 6% of inland fish and 28% of the live stock production originates in
Sindh. Lower productivity levels per hectare continue ta be problem No. | of crop production. Over
the last ten years period, most insignificant increascs are noticcable in yield of major crops over
several years in view of efforts undertaken to eradicate water-logging and Salinity, provision of new
sced varieties, increased use of fertilizer, pesticides, provision of agriculture extension services and
on-farm water management practice and close co-ordination among farmers and agricultural field
staff. Achievements of self sufficiency in major crop production must, therefore, address to the key
issuc bottlenccks. The enhancement of yields jn the shortest possible time needs to be taken by
reviewing cxisting program by involving farming community in co-operative manners reducing

reliance on extension staff,

Irrigation and farming was revitalized after the Jamrao Canal was built in the [200s. The city was able
to produce and cycle crops to supply mainly grain, cotton products like fabrics, and sugar from the
sugarcanc cultivations. For a certain period in history, Mirpurkhas enjoyed being the best cotton

producer in the country and much of the income of the town came fromt cotton farming in its heyday.

The district has very fertile land and it produces wheat, onion, sugarcane, cotton, corn, mangoes and
other crops. Though Mirpurkhas has small industrial park but no industry is functional over there.
However, there are sugar mills, namely Mirpurkhas Sugar Mills, Al-Abass sugar mills, Digri Sugar

Mills and Tharparkar Sugar Mills of them Mirpurkhas Sugar Mills is the oldest one.

Live Stock

Live Stock is onc of the major sub-sector of Agricuiture and back bone of our economy. It contributes
roughly one third in the total share of Agriculture GDP. Its main by-products including hides and
sking have substantial potential as semi-finished products, A substantial growth on Live Stock
nroducts such as milk, meat, beef, mutton, poultry and eggs have been notices since many years. Il
has been estimated that over three - fourths of the farm power comes from animals and they are used
for most of the farm operations. Bullocks provide the draft power on farm and in fransport around the

villages. Most farmers traditionally keep a few heads of live stock ranging from bulloeks for draft to

buffaloes or cattle for milk and pouitry for eggs & meat, There is a need for increasing the hecads of
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organized live stock farming such as catfle farms {or colonies) and poultry farms, located mainly in

the urban areas. Most other units are of small size and not well kept.

As per live stock census 1996, the population of cattle, buffaloes, shecp and goats in Mirpurkhas
district were recorded at 176258, 218655, 88421 and 527963 respectively. The population of live
stock grew by 2.1% cattle, 3.5% buffaloes, 3.4% sheep and 5.9% goats over the last live stock census

enumerated in 1986.

Mecat, hair, hides, skins and wool are the other major products of live stock. Beef is the mosl
important source of meat. But most of this beef is produced from discarded old bullocks, milch cattle
and buffaloes, and buffalo calves. Mutton comes next in the market place, and it is provided by a

variety of goats and sheep.

During the year 1997-98 it was reported that 83762 animals were slaughtered in the Mirpurknas
district. Out of the total slaughtered animals, 8053 cattle, 10336 buffaloes, 11455 sheep and 53918
goats were slaughtered. It was estimated that 4.6% cattle, 4.7% buffaloes, 13.0% sheep and 10.2%
goats were slaughtered out of the total livestock population in 1997-98. It was obscrved that
slaughtering of animals was increased by cattle 35.9%, buffaloes 52.1%, sheep 23.3% and goals

79.8% over the period of five years.

In order to meet the requirements of meat and milk, live stock farming seems lo be necessary in join(
venture of public/private sector or helping private sector in importing the livestock for establishing
live stock farms through loans on easy terms & conditions. The Mirpurkhas district posse’s vasl

potential for establishing livestock farming in the district.

Inland Fisheries
For Inland fishing, main economic activity is practiced in vivers, lacks and ponds, etc. in Sindh
province. Fish not only supplements protein deficiency of food but also earns foreign exchange for the

country. Fisheries contribute to both the national income and export earnings.

tnland fish production has been increasing over the years. In Mirpurkhas district, the inland fish
production registered an increase of 50.0% to in 1997 over the preceding year, It is veported that
Mirpurkhas district contributes very negligible sharc of 0.01% on the total 91903 metric tons inland

fish production of Sindh.

Forest

miwf also instrumental in
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fuel wood. Besides it helps in conservation of soils, improve environment by controlling pollutien,
cause rainfall and climatic changes supplement source of energy and stabilize gas and oil prices. The
forestry program in Sindh envisages management of forest on commercial basis in the Riverine
forests, urigation plantation forests, and mangrove forests, development of Social Forestry,

Agriculture, Coconut and Range lands.

Total Torest area in Sindh is 1161 thousand hectares or 8.3% of the Sindh province area which is far

below the desirved ratio of 20 to 30 percent considered necessary [or balanced ecology.

The per capita forest area being 0.039 hectare in Sindh province or 0.032 hectares in the country was

also quite low as compound to the world average of about 1.0 hectare.

In Mirpurkhas District, the forest area is spread over 1.2 thousand hectares which is 0.1% of the otal

area undler forest in Sindh in the year 1997-98.

Air Quality

There are no major anthropogenic sources of air pollution in the project area. Few industries arc
located in the vicinity of Digri which can contaminate air quality of the project area. Potential sources
of air pollution in the project arca are vehicle exhausts from the traffic on the existing Mirpurkhas
Digri Road and the cxhaust emissions from fuel/diesel vehicles, Generally the existing air quality is in
acceptable limits, However, the ambient air quality at the location is well below the National
Environmental Quality Standards and as such therc is no short-term health risk associated with

existing levels of traffic or the industrial activities.

Noise and Vibration

Major source of noise pollution is the traffic on the existing Mirpurkhas - Digri Road. Therefore,
noise levels are expected to be within limits of Sindh Environmelﬁal Quality Standards (SEQS) of
Pakistan. The noise level of the project site was recorded at various locations. The noise measurement

recorded was 72 and 82 dB (A) which is within acceptable limits of the SEQS.

3.7 BIOLOGICAL ENVIRONMENT

Flora

The type of soil i.e. sandy, loamy, water fogged or saline, and the amount of moisturc available
mainly governs the vegetation species. In the water logged areas between Jamrao Bridge and
Mirpurkhas, where Tamarix aphylla is the dominant species which is foliowed by Haloxylon stocksii

as the second dominant species of saline areas.

ot
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The project site is dominated by Prosopis glandulosa and Salvadora oleoides with small patches of
Calotropis procera and Acrva javanica. At certain places, cultivated Nerium oleander and Carissa
opaca are found. Similarty, thick plantation of Azadirachta indica, Albizia lebbek, Ficus religiosa,
Ficus bengalensis, Moringa oleifera, Eucalyptus camaldulensis and Cordia myxa are frequently

present specially on both side of the road.

At some places old tree plantations are limited to only one side or absent on both sides. For instance,
20 trees of Albizia lcbbek (Shrin) and 36 trees of Azadirachta indica (Neem) are there, on single side
of road towards Mirpurkhas, near Sabhu Musa next to Machi hotel. 32 old trees of Ficus religiosa
(Pcepal) are near Goth Ameed Ali about 46 kilometres from Hyderabad towards Mirpurkhas, and
more than a dozen of Acacia nilotica (Babur) trees, at a distance of about 27 kilometres from
Hyderabad. Cultivated orchards are also important vegetative areas that have environmental as well as

social concerns due to their commercial value.

The dominant trees in Mirpurkhas districts are babul (Populus euphrafica), ber (Zizypuhs numularia)
and several verities of Tamarix like plai (Tamarix gallica) and jhao (Tamarix diccia), talhi (Dalbergia

sis00), kri (Tamarix gallica), karir (Copparis aphylla).

Number of ornamental flowers found in farms, gardens and elsewhere in the area are rose (Rosa

damascena), jasmine (Jasminum officinale), and tuberose (Polianthes tuberose) ctc.

The area is mostly covered with weeds like Tamarix aphylla and Salvadora pessica and exotic species
like Prosopis glandulosa. Cutting/ clearance of these specics has least concern. Old plantations of
Azadirachta indica (Neem), Albizia lebbek (Shrin), Ficus religiosa (Peepal), Acacia nilotica (Babul),

Cordia myxa (Lasura) and Ficus benghalensis (Borh) have special concerns.

As estimated of [11 plant species belonging to 41 families and 99 checklists of floral species with
their local names, family name and life form. Poaceae family was found dominant with 18 vegetation
species followed by Asteraceac having 7 species, Mimosaceae, Papilionaceae and Cyperaceae each
having 5 while Malvaceae, Moraceac and Solanaceac cach with 4 vegetation species [rom the project
area. The Table 3.2 shows the number of floral species with dominant families. The Table 3.3 shows
the life form status of all the 111 species that were observed during the field survey. The Table 3.4

shows percentage of cach life form of the plant species in the project area.

Table 3.2: Number of species belonging to dominant families

No.  Family Name No. of Species
Il Poaceae 18 |

11
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2 Asteraceae 7
3 Mimaosaceae 5
4 Papilicnaceac 5
5 Cyperaceae 5
6 Malvaccae 4
7 Moraceac 4
3 Solanaceae 4
Table 3.3: Life form-wise breakdown of species
No. Life Form No. of Species
1 Ferbs 39
2 Shrubs 19
3 Grasses 18
4 Trees 24
3 Climbers 3
6 Sedges 5 .
7 Creepers 3 ’
Total 111
Table 3.4: Percentage of life forms of the species in project area
S. No Life form Percentage %
| Herbs 35.1
2 Urasses la.2
3 Trees 21.6
4 Shrubs 17.1
5 Sedges 4,5
6 Crecpers 2.7
7 Climber 2.7
Importast commercial crops of the project area are Saccharum officinale (Sugar cane), Brassica
oleracea (Cabbage), Capsicum annum {Chilli), Gossypium sp. (Kapaas), Oryza sativa (Dhaan), O

Sorghum vulgare (Jawar) and Hibiscus esculentus (Bhindi}. Simitarly, fruit orchards comprising of
Chiku, Mangoes of various varieties including Chounsa, Sindhri, Dosehri, Langrha, Fajri, Almas,
Malda sarcli and Tota parri. Jaman and Ber trees are also commonly cultivated along boundaries of

frait orchards.

Fauna

The vegetation along road sides supports bird’s species including Ardecla grayii (Flerons), Bubulcus
ibis (Egrets), Centropus sinensis (Crows), Passer domesticus (Sparrows), Psittacula krameri
(Parakeets), Pycnonotus cafer (Bulbuls), Acridotheres ginginianus (Myna), Pycnonotus cafer

(Lapwing), and indian scoops owl (Otus bakkam-ovena) by providing breeding as well as shelter

piace. Shrubs of Salvadora pleoides and Prosopis gladulosa provigge#¥etiagabitat to reptiles and

(o
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mammals as well as for their survivat. During field visit, it is estimated that of 27 species of birds, 18

species of mamnals and 10 species of reptiles were present in the arca.

Birds

A total of 27 birds species were recorded during the survey through direct sighting or information
from locals and Wildlife experts/ staff deployed in the area. The birds found from the project area arc
Indian/Commoen Myna, House Crow, Red vented Bulbul, Collard Dove, House sparrow Little Brown
Dove and Indian Pond Heron were found common. Migratory birds have also been reported as
migrants during winter season. No migratory bird species was sighted perhaps due to off season.
During discussions with locals and Sindh Wildlife Department’s staff, it was noled that populations of
certain bird’s species are declining due to human’s disturbances particularly due to hunting activities

which affect the population of Black pa

Mammals

There arc |8 mammalian species which were recorded from the project area. The information was
collected by direct sighlings' except of Indian Porcupine, Indian Grey Mangoos and Common Rats,
while the rest of information was collected by witnessing the droppings of the concerned mammals,
cages & paths and by interviewing the local people especially staff of Sindh Wildlife department

deployed alt Mirpurkhas and Hyderabad.

Reptiles
During the field surveys, 10 reptile species were recorded. Indian monitor, Agama and Garden lizard
were recorded though direct sighting while others were reported by the local people and Wildlife

Department stafT.

Rare and endemic species
All specics that are reported from the project arca have a wide range of distribution in other ecological
zones of country in general and Sindh province in particular. No endangered or threatened species

have been reported from the project arca during field visits.

38 ENVIRONMENTAL CONCERNS

In gencral, combustion of standard fossil fuels in commercial and industrial boilers results in the
following emissions, CO», Ny, Oy, H,0, CO, NOx, SO,, volatile organic compounds, and particulate
matter. The latter five products of combustion are considercd pollutants and are known to, cither
directly or indirectly, cause harmful effects on humans and the environment. In case of bagasse-fired
boilers, the pollutants emitted are CO,, CO, TSP, SOx, and NOx of which the latter two products are

cmitted in small amount. Emissions of SO, and NOx are lower t
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the characteristically low levels of sulfur and nitrogen associated with bagasse. However, if auxiliary
fuels are used during startup of the boiler or when the moisture content of the bagasse is oo high to

support combustion, then SO, and NOx emissions will increase].

Social Concerns

The energy and environmental implications of ethanol production arc more important than ever. Much
of the analysis and public debate about ethanol has focused on the sign of the net energy of ethanol:
whether manufacturing ethanol takes more nonrenewable encrgy than the resulting fuel provides. [t
has long been recognized that calculations of net energy are highly sensitive to assumptions aboul
both system boundaries and key paramcter values. In addition, net energy calculations ignore vast
differences between different types of fossil energy. Moreover, net energy ratios are extremely
sensitive to specilication and assumptions and can preduce un-interpretable values in some important

Cises.

However, comparing across published studies to evaluate how these assumptions affect outcomes 1s
difficult owing to the use of different units and system boundaries across studies. Finding intuitive
and meaningful replacements for net energy as a performance metric would be an advance in our
ability to evaluate and set energy policy in this important arena. Evaluations of bio fuel policy should
use realistic assumptions (c.g., the inclusion of co-product credits calculated by a displacement
method), accurate data, clearly defined future scenarios, and performance metrics relevant to policy
poals like reducing grecnhousc gas emissions, petrolewm inputs, soil erosion and cost of land

CONVErsion cost.

3.9 PROJECT BENEFITS

This project of bagassc energy development was a logical extension of Sugar Sector Action Plan
wherein Government and the private sector participated in the restructuration process of the sugar
industry given that enhanced use of by-products, including bagasse for electricity production was a
key objective in the plan. Furthermore, the active participation of the private sector with Government
in formulating all the policy measures coupled with appropriate enactments enumerated brought about

an improved business environment for the sugar sector

[mprovements in the Social Infrastructure
It will not disturb the existing pattern of social relations and democratic set up. The MEL project
Proponents arc already in this area running their sugar unit over the years. The sugar unit is not only

running with efficiency it is running with no disturbance from the local pegple. Local people have

even encouraged the expansion al this same site of sugar product is the case for
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any disturbance to the existing pattern of social relations or hierarchy. Time management is of
imporlance especially in industrialized community though may not be so in agriculture oriented
society, In rural background, much of the time and energy is wasted in reaching from one place (o
another. This is due to lack of swift mode of transport. By the presence of this industry, number of
vehicles in this area is generally improved (both private and public-owned). This is helping in

shortening the time reaching destination and utilize it for some fruitful is productive work.

Industry gets raw material from the farmers, Better and purer the raw material quality the better is the
finished product of the industry and sophisticated market. Both of them can get better pricing. To
maintain this continuity, farmers are getting improved seed from this project proponent because this is

based on “Symbiosis”, as also timely funds.

The rural economy is found generally dwindling because they depend only on one single source of
livelihood namely conventional agriculture, With support of cash-crop by now they have more
purchasing power and more use of domestic animals. The increascd greenery and farming with

support of ready compost, the grass production can increase and animal husbandry will enhance:

Up-lift of rural sector are slow because of lack of amenitics and facilities. If there is a nucleus of
industry or steady support of money flow, such utilities can come to that arca and sustain, Education
level goes along with flow of funds and avenue of livelihood. Dependence on Government subsidy
also goes along with political stability of the area. The level of education and literacy (especiaily rural
and women) is very poor, needing improvement. The Proponent certainly can play a catalytic role in

this activity.

Likewise, the health level goes along with flow of funds and avenue of livelihood. Dependence on
Government institutes like PHC (Primary Health Centre) also goes along with political stability of the
atca, The level of health and medication (especially children and women) is very poor, needing

improvement, By the help of proponent it will certainly improve,

Employment Potential — Skilled, Semi-Skilled and Unskilled

The industry and its supporting activily nced many types of people right from manual (o managerial
strength, in a pyramid. The raw material growing may need unskitled workers with people on tractors
and tractor repairers as skilled ones. So in manufacturing activity all three types i.e. skilled, semi

skilled and unskilled people are required. The overall potential including the garages, loading-

unloading actions, cateries, small shop owners is substantial. The local paemissgan get a good share

out of this. In the factory, science and technology prevails and there
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for the time being. If the second generation local people acquire that skili, they too will be able to fill
the gap and accrue benefit of higher jobs. If the activity of sugar and alcohol manufacturing becomes
stablc by that time, perhaps expansion may become possible further and then employment availability

may further enhance, It can be stated that by this activity employment potential is certainly increasing

in all walks of life — skilled, semi-skilled and unskilled. The proponcnt’s management consists of
g

good-meaning people. They have employed proper sons of the soil without discrimination, wherever

feasible.

Lmprovements in the Physical Infrastructure
This Project is helping in improving the physical infrastructurc of this area. 1t will not disturb the
existing pattern of drainage, because the building construction is not massive. It is more a steel

structure not preventing the naturaf flow of rain water.

The industry is dependent on raw malterials and helping chemicals, which arrives by road. The
finished goods too are dispatched by goods. All the labor force will come by road. Road connectivity
thus improved. This improved physical infrastructure is an added facility 1o the community for surface

transport,

Greening drive in the premises gives a pleasant look to the land. It absorbs some portion of the CO-
produced by fuel burning (utilities) as well as created by fermentation {process). For grecning fresh
water is not used. The treated wastewater will be recycled and its CNPK contents arc useful as

nutrients. Canopy of trees arrests dust fugitive SPM as well as the neise.

310 CONCLUSION

The environmental base line survey and consideration of project parameters, specially bagasse based
power generation suggests that the changes to the base line by undertaking the project do noet have an
overall negative effect as follows. The base line parameters of land usage will not be adversely
affected due to setting up of MEL project as the arca will be carved oul of the existing and adjacent
MSML area. [n Tact it will contribute to effective utilization of land resources at the disposal of the
project sponsors. For similar reasons the species birds, mammals and other life forms will not be
affected. The plant wilt open opportunities to the inhabitants of the area to acquire technical skills and
employment at the power plant. Through better combustion techniques in the boiler, the bagassc lucl
will help in reduction of greenhouse gases. Through treatment of effluents the land and undergroun

water resources will not be polluted. Thus, the project is expected to have an overall positive impact.

T
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TECHNICAL DETATLS & DESIGN OF
CO-GENERATION PLANT

4.1 TECHNICAL ASPECTS

Co-generation based on Rankine Cycle is not new to the sugar industry, however Co-generation based
on high pressure boilers and extraction condensing or straight condensing machines are definitely new
to the industry. In olden days, the power cycle adopted was bases on 14 kg/om2 (g) and 21 kg/cm?2
(). This has been gradually increasing to 32 kg/em2, (g), 45 kg/em2, (g), 66 kg/cm2, (g), 86 kg/cm2,
(g), 110 kg/em2, (g) and now stabilized at 124 kg/em?2 (g) and S400C. With the size of the co-
generation plant going above 40MW the use of 135 kg/cm?2 (g) pressure cycles are being explored.

The following highlights a few of the technical issues for designing of the co-generation projects.

The basic design of the co-generation plant

Basically, the co-generation plant configuration is site specific, even though, even though some
amount of standardization could be made for the gross reot plants. The scheme should consider the
available bagasse, the variation in the bagasse availability, Considering the variation in the bagasse
availability and the possible variation in the process steam consumption and the number ol days of
operation, maybe it is better to go down size of the plant and ensure maximum plant load factors. The

plant cycle should be optimized to give best efficiency.

Even though there is no limit to the achievable stcam pressure and temperatures with bagasse firing, it
is essential a cost benefit study is made before deciding on the steam cycle parameters. In such a study
proper consideration should be given to the cost aspect of the higher grade metallurgy of the turbine

and the boiler, specifically the super-heater and the piping,
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Based on priority in ulilizing the available cnergy, clectricity or heat, co-generation systems arc
classificd as topping cycle (where priority is for generating electricily) and bottoming cycle (where
heat takes priority over electricity).
Topping cycle
The topping cycle is the most commonly used method of co-generation, In this cycle, fuel is used Nrst
for producing electricity and then for heat. Steam turbine topping cycles are commonly used in the
pulp and papey indusiry; heat recovery and combined cycle systems are used in many chemical plants;
and gas turbine cycles are useful in central heating or cooling systems.
4.2 TECHNOLOGY DESCRIPTION
Buasic Process
The thermodynamic cycle for the steam turbine is known as the Rankine cycle. This cycle is the basis
for conventional power generaling stations and consists of a heat source (boiler) that converts water to
high pressure steam. In the steam cycle, water is {irst pumped to elevated pressure, which is medium
to high pressure, depending on the size of the unit and the temperature lo which the steam is
eventually heated. It is then heated to the boiling temperature correspending to the pressure, boiled
(heated from liquid to vapor), and then most frequently super-heated (heated to a temperature above
that of bailing).
The pressurized steam is expanded to lower pressure in a turbine, then exhausted either to a condenser
at vacuum coanditions, or into an intermediate temperature steam distribution system that delivers the
stcam to the industrial or commercial application. The condensate from the condenser or from the
industrial steam utilization system is returned to the feed water pump for continuation of the cycie. P
Lo
Components
A schematic representation of a steam turbine power system is shown below.
Steam
’—* Turbine
| g —
— < “i Power out
Boiter
Do
!
Heatom
4.2 Boiler / Steam Turbine System
Environmentol
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In the simple schematic shown, a fuel boiler produces steam which is expanded in the steam turbine to
produce power. When the system is designed for power generation only, such as in a large utility
power system, the steam is exhausted from the turbine at the lowest practical pressure, through the use
of a water-cooled condenser to extract the maximum amount of energy from the steam.
4.3 MEL PLANT DESCRIPTION
0 Plant size installed capacity 26 MW Gross
( (n) Type of Technology Cogeneration Plant with high pressure
boiler of 110 bar, 540 C class;
furbogeneralor with extraction steam
and condenser, cooling towers and
balance of plant
(iii) Number of Units/Size (MW) 1 x 26MW
(1v) Fuel Bagasse except for start up
(iv) Unit Make/ Model & Year of Manufacture New boiler, turbo genesator, switch
gear and BOP
‘ (v) Commissioning/Commercial Operation date of | Within 20 months from financial
each Unit of the Generatian Facility Close
{vi) Expecled Useful Life of the each Unit of the 30 years
(A encration Facility from its Commercial
Operation/ Commissioning Date
(vil) Expected Remaining useful Life of each Unit 30 years
of the Generation Facility (at the time of grant
ol {(Generation License)
Generation Voltage 11000 Volts
Frequency 50 Hz
Power Factor 0.8
| Automatic Generation Control (AGC) Yes
Ramping Rate 3.2 Kwisec
Time required to Synchronize to Grid 4 hours for cold start
poei-tate,
£ Environmental

Total
Solutions
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4.4 TECHNICAL DETAILS OF PROPOSED CO-GENERATION POWER PLANT
Description Season Off- Season
Days [15 75
Gross Capacity { MW) 25,50 26
Auxiliary Consumption { MW} 2.27 2.21
Net Installed capacity { MW) 23.23 23.79
Sugar Mills Consumption { MW) 4.01 0.50
Exportable Capacity to Grid 19.22 2329
Total Bagasse Generated MT 292082 Ton
Total Bagasse Consumed MT 203625.75 Ton
Off-season steam generation MT 176913 Ton
4.5 Fuel Raw Material Details
(1 Primary Fuel Bagasse
(i) Alternate / Backup Fuel Furnace Oil
(iii) | Fuel Source (Imported / Primary Fuel Alternate / Back-up Fuel
Indigenous) Bagasse Furnace Qil
(iv) | Fuel Supplier From Sugar Mills From Any oil Supplier /
Supply Primary Alternate/
Arrangement Fuel Back- Up Fuel
Through Conveyor Through Loading
Belts/ Tankers and Pumping
(v) Sugarcane Crushing Capacity 8500 TCD
(vi) Bagasse Generation Capacity 2550 Ton/Day
(vi) | Fuel Storage facilities Primary Fuel Alternate/ Back- Up Fuel
Within Premises Yard Near Boiler
(viii) | Capacity of Storage Facilities Primary Alternate/
Fuel Back- Up Fuel
| Mz
F7
4 Environmental

Total
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Tank- | Tank- | Tank- | Tank-
130000 Ton
1 2 3 4
75 ton X X X
{ix) | Gross Storage Capacity Primary Fuel Alternate / Backup Fuel
135000 Ton X

4.6: Emission Values

Bagasse is the crushed remaining of sugarcane stalks left after the extraction of juice. Normally, it is
used as fuel [or supplying the energy need of the sugar mills. It is a fuel of varying
composition and heating value. Its characteristics depend on the climate, type of soil upon
which the cane is grown, variety of cane, harvesting method, amount of cane washing, and the
efficiency of the milling ptant. Most bagasse has moisture content between 45 and 55% by
weight. The carbon in bagassc is part of the global carbon cycle, the CO2 emission from the
combustion of bagasse does not contribute to global warming. Typically, there is low amount of
nitrogen (1.82%) and sulphur (<1%) in bagasse and low combustion temperatures contribute to low
NOx and SO2 formation. Consequently, bagasse can be an environmentally-friendly raw material for

power generation and has high potential as an alternate, renewable source of energy.

Fora 25 MW class bagasse fired cogeneration plant, the SOz and NOz arc in the range of 11.3 mg/ms3
and 11.3 mg/ms3. Thesce are far less than the NEQS standards which are given below, The project

sponsors have committed to have the specifications of the boiler in line with the bagasse

characteristics to meet the NEQS easily

(i) l SOx (mg/'n) as SOZ <7O
(11} NOx (mg/Nm3) <400 <600
(1) CcO, 12-16
{iv) CO (mg/Nm3) <800
(v) PM1O0{mg/Nm3) <500 <300
4.7 Cooling System

(i) Cooling Watcr Source / Canal water + R.O(Treated water)

Cycle

Environmental
Total
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ANALYSIS OF ALTERNATIVES

5.1 INTRODUCTION

A project of any nature consists of various activities, which involve men, money and material. These
aclivities may consume natural resources and discharge wastes, which are likely to have serious
consequence (o the environment. A number of alternative options may be available to carry out many
of thesc activities. An option with least or nil adverse environment impacts is to be selected. Critical
analysis is therefore required for selection of the right alternative, Alfernative Analysis (AA} has been
done for critical aspects of the project. The project will be using ample availability of sugarcane from
command area & bagasse (renewable energy source) from nearby sugar unit for generation of power
i.e. 23.5MW (net) to supply much needed power to national grid. Displacement of fossil fuel energy
production during bagasse use period will also result in net reduction in CO, emissions so
contributing to the control of climate change. M/s Mirpurkhas Energy Limited) has proposed 23.5
MW power project in the close vicinity of MSML, While selecting this site project Proponent have
considered following factors on the basis of which the site was finalized. While setting -up the

proposcd project following parameters were kept in consideration

Site Alternative
A number of factors related to economical crushing, sugar production, economic power generalion,
power evacuation and environmental aspects are involved in site selection. The mmportant factors

which influence the project site selection are given below:

1. Techno-gconomic considerations
2. Available infrastructure

3. Environmental considerations

Techno-Economic Considerations

The techno-economic considerations in the selection of a site are as detailed below:

«  Availabilily of suitable land for proposed project
s Availability of facility for receipt of raw materials such as bagasse etc

» Availability of adequate walcr for process within reasonable distance

Environmenta
Total
Soletions
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Suitability of land from topography and geological aspects
No displacement of people.

Availability of construction water and power

Available Infrastructure

Available Infrastructure considerations 1n the selection of a site are as detailed below:

5.2

Availability of infrastructure facilities such as main road access to thew proposed project sile

for ease of transportation of workforce, consumables, plant equipment and fuel ete.,

Facility for interconnection with transmission and distribution systems forw evacuation of

power,
Availability of facilities like medical, education, civic amenities and railway stationw within a

reasonable distance from the site,

ENVIRONMENTAL CONSIDERATION

Environmental considerations critical to the selection of a site are listed below:

Avoiding the use of forest land

Minimum use of cultivable land

Away from thickly pepulated town

Minimum requirement of cutting of trees

No displacement of people

Away from critically polluted area

Away from national park and wildlife sanctuaries

Away [rom tiger reserve/Elephant reserve/turtle nestling grounds.
Away from core zone of biosphere reserve.

Away from Archeological sites.

Away from defense installations.

As per above site selection criteria the proposed site is most suitable for set-up the plant.

Analysis of Co-Generation

Cogeneration has been adopted as standard means of energy generation since long by the sugar

industry. With the use of efficient processing and energy management systems, energy from bagasse,

over and above the sugar factory needs, is available and can be exported conveniently in the form of

electric power. Application of sugar cogeneration will repiace a part of fossil-based electricity

Chapter-5
Stmig St B
on with power cxport
able, efficient and
A » Environments
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safe operation, the existing steam and power generation system will be closed down and replaced with

the more efficient system in proposed power plant.

5.3 ANALYSIS OF ALTERNATIVE

Technology

The only option to use the bagasse effectively is the combustion route, where the bagasse is
combusted in a boiler to generate steam. However, because of the nature of and characteristics of
bagasse, both atmospheric & circulating fluidized bed technologies (AFBC and CFBC) and the
pulverized fuel (PF) combustion technologies are not suitable for the stand-alone combustion of
bagassc. Some attempts had been made to integrate the traveling grate or pinhole grate technology
with a PF technology, but the applicability of this design for use of standalone bagasse firing, the cost
and efficiency are questionabie. So, for all practical purposes, the traveling grate technology will be
the best suited for this specific application. The traveling grate technology may not be the best for
coal, as other technologies like CFBC and PF arc best suited for coal, but however, with two totally
different types of fuels and with other technologies not suitable for bagasse, a compromise has been
made to settle for the travelling grate operating on the Rankine Cycle, with a traveling grate fired

boiler and with a turbine which is designed to supply the process steam from ils extraction points.

The selection of pressure and lemperature, at which high pressure steam is gencrated, will have a
significant influence on the amount of power generation. At higher pressure and temperature the
boiler efficiency improves’ and the same quantity of fuel generates the high pressure and temperature,
containing additional thermal energy. It therefore follows, that the highest practical steam pressure
and temperature should be selected, taking into consideration the limitations imposed by expensive
materials of construction for boiler, turbine and piping, as well as the limitations of quality and
treatment of boiler feed water. At the same time, the capital and operating costs also impact the

sclection of steam pressure and lemperature parameters.

Analysis of Boiler Technology

The proposed project has envisaged |10 bar pressurc and 525°C temperature parameters for steam,
which will give optimum efficiency and power generation, when extracted through a matching turbo
generator set. The capacity of the boiler and turbine will be 135 TPH and 26.00 MW respectively, The

design philosophy will be (o generate optimum levels of power from high pressure steam, supply

stcam and power requirements of the sugar complex and auxiliaries, and export optinum level of

power to ncarby substation.

Environmenta
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with opening of furnace bottom doors which is not recommended in high pressure boilers. Hence the

selection of traveling grates

Conclusion

From the above discussion and analysis, the following is evident. Bagasse as a fuel for the project is
the best choice both from the point of view of its availability from adjacent sugar mill but also due to
environmental consideration as its emission arc far less than what they would have been if the
sponsors would have gone for Tossil fired power plant. Thus the project’s proposal for using bagasse,

15 (he besl option.
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ANTICIPATED ENVIRONMENTAL
IMPACTS AND MITIGATION MEASURES

6.1 INTRODUCTION

The bagasse generated as by-product in the sugar mill will be burnt as fuel in the power plant. The
steam produced by burning the bagasse in the boilers will produce electricity in return and will also
meet the process steam requirement of the sugar mill and the clectric power will be exported to the

national grid.

The proposed project involves power genecration process and equipment. Project process and
equipment involved are boilers, steam turbines, generators, cooling towers, biomass storage and

handling facility, Furnace oil storage and handling facility, and grid-station

Travelling grate boiler technology has been planned which is globally proven for efficient use of
biomass as fuel for boilers. Since this technology primarily uses biomass fuel such as bagasse and
colton stalks, hence il is environmentally, economically and technically sound. Baseline of the area’s
environmenital and socio-economic seitings was collecled in a way like what are water resources, what

is quality of water, climate, ambient air and noise

The Jamrao canal is the principal surface water resource in the project arca. The Jamrao canal is
located about 3.5 Km on east side of the project site which is major source of irrigation.canal walcr is

the major source of drinking water & irrigation in the area.

Climate of Mirpurkhas district is extremely hot in summer and cold in winter. The summer {rom April
to September is very hot (temperature rises to 49 C). The winter from mid-November to end of
January is sufficiently cold (temperature drops to 8C).. The spring conunences from carly Febraary
and continues till mid of April. When the temperature starts raising rapidly, the monsoon usually

break during July and August, when moderate showers of rain are received.

Wind
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The average daily wind speed in June has been around 31 km/h, thal’s the equivalent to about 20 mph,
or 17 knots, In recent years the maximum sustained wind speed has reached 93 km/h, that’s the

cquivalent of around 58 mph, or 5¢ knots.

Wind speed

23 days
V5 diys
13 oavs
% days
{h days
jan Fel Rar Yo May Jun Jud fiilg S 9143 Moy Lar
O =1 =5 = =38 =50

=61 kmih

Fig 6.1: Wind Speed data of Mirpurkhas

The diagram for Mirpur Khas shows how many days within one month can be expected to reach
certain wind speeds. Monsoons create steady strong winds on the Tibetan Plateau from December to

April, but calm winds from June to October.

The wind rose for Mirpurkhas shows how many hours per year the wind blows from the indicated
direction. Example SW: Wind is blowing from South-West (SW} to North-East (NE). Cape Horn, the
southernmost land point of South America, has a characteristic strong west-wind, which makes
crossings from East to West very difficult especially for sailing boats. The potential existing sources
of air pollution in the project area are road traffic, few industries, brick kilns, farm machines, and

agricultural activities.

There is no continnous major source of noise in the project arca. Intermittent sources include [arm
tractors, farm equipment, and road traffic. Considering the intermittent nature of these neise sources,

it can be concluded that the noise pollution in the area is low.
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Fig 6.2: Wind Rose presenting wind direction of Mirpurkhas

The potential impacts of the project are identified by deskiop screening exercise, using checklist
during field visits for collection of bascline data, professional judgment, published !iterature on
environmental impact of similar projects and standard environmental guidelines. A critical step in
identifying potential impacts is discussed with project proponent, consultation with stakcholders and
community to idestify their concern. The main aspects associated with potential impacts arc
geomorphology, water resources (aquifer and surface water quality), ambient air quality, waslc
discharges, noise pollution, greenhouse gases emissions, ozone depleting substance, protected areas,
ccology of the area, including Mora and fauna, vehicle movement, socio-economic conditions, and

archacology.

The potential impacts are classified according to the type of potential rcceptors. The impacts have
been assessed by following standard international guidelines and best available practices, The method

defines three levels of consequence (or severity) and likelihood {or probability of occurrence) - high,

medium or low, - of an impact. A standard risk based approach has been used in which the

significance of an impact is determined on the basis of the level of consequence and likelihood of the

et
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occusrence of the impact s low and high significance if the likelihood of occurrence is high or almost

certain.

The identified environmental and socio-economic impacts associated with the proposed project
construclion activities arc evaluated in detail. Construction activities here mean construction of
campsite, platform and fabrication of planl. The impact assessment of construction activities arc

discusscd m delailed in Table 6.1,

Impacts associated with operation activities are air emission, water resources, GHG emissions,

hazardous materials, ozone depletion, plant noise, wastewater and solid waste management

0.2 AIR EMISSIONS

Potential impacts: impacts on lecal air quality may arise from biomass, particulate matter emissions
results from unburned carbon and impurities in fuels Likely impacts of these activities may include
detericration of local and regional air quality, respiratory discases in local community, global

warming and acid precipitation,

Assessment of potential impacts

Power plant air emissions may have a major impact on the local and regional air quality. A significanl
impact will be interpreted if the concentration of pollutants in the ambient air exceeds the SEQS or
recognized infernational guidelines for ambient air quality such as World Bank and World Health

Organization (WHO) ambient air quality guidelines,

Mitigation measures
The proposed mitigation measures to reduce the impacts on air quality during the proposed operation
activities are either use of cleaner fuels {low sulfur) or for each boiler, dust emission (particulate

matter will be ensured by an electrostatic precipitator.
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Permissible limits of NOx will be ensured by boiler design (to limit NOx generation). Monitoring of
ambicnt air parameters (P, SO,, and NOx) emissions should be carried out to ensure compliance

with the SEQS as per requirement of SMART.

Residual impact
If the mitigation measures are effectively implemented, the residual impact of the proposed activities

on the area’s air quality is expected to be low in significance.

6.3 WATER RESOURCES POTENTIAL IMPACTS

Proposed activities could affect the area’s water resources in two ways by overuse and contamination.

Assessment of potential impacts: Water will be required during operational activities. Water will be
exploited from groundwater aquifer through deep bore wells. Water conservation practices will be
utilized to reduce the water consumption. The domestic effiuents shall be collecled and treated
through on site wastewater treatment system including septic tanks. Process effluents will be collected

and (reated in a separate network to comply with SEQS.

The project area may cxpect heavy rain and to protect the area from this impact, campsite location

wiltl be selected on relatively high ground. All spills will be handled as soon as reasonably practical,

Mitigation measures: Follow good housekeeping practices with all machinery that may potentially

discharge wastewater, No untreated effluents will be released to the environment.

Residual impact

The nature of impacl is direct and its reversibility depends on the rainfall pattern, catchment size and
assaciated aquifer recharge to the project area, The significance level given is low, because the water
in the arca is abundant due to the project area’s proximity to the Tndus River. Proper implementation

of the required mitigation and monitoring techniques will prevent any adverse walter quality impacts.

6.4 GHG EMISSTONS
Potential Impacis
Greenhouse gases are released as a result of combustion process. The increase in greenhouse gas

emissions in the atmosphere due to human activities such as combustion and fand use change

contributes to the global warming.

Assessment of potential impacts

=1 KAR .
2\ .ACH’

The Kyolo Protocol is an amendment to the United Nations Framework

d;e LOTUW X
Change (UNFCCC) an international treaty on global warming, The proposed Prajget-#S
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thermal efficiency relative to alternative systems and will produce lower CO, emissions per kilowatt
of electric generation produced. Greenhouse pas mitigation options include sequestration of CO; in
biologic 'sinks' such as plant biomass. Proponent committed to plant 20,000 trees along roads,

boundary walls and in orchards.

vVlitigation measures

There are no generatly accepted methods for the mitigation of CO, emissions. However, one possible
mitigation strategics will be given congideration. This includes carbon sequestration by planting trees,
As the plant site is in the area with an average rainfall of 212 mm on the basis of last 10ycars data.
carbon sequestration by planting indigenous trees near the plant site could be viable remedial

measure,

Residual impacts
CO- cmissions contribules to the global warming however, CO; emissions [rom the preposed project

will be considerably less per unit electricity generated compared to any other conventional alternative.

Hazardous materials potential issues: The operations of power plant will require use of process
chemicals for water treatment, lubrications and corrosion control ele. Some of these chemicals may be
of hazardous nature. These chemicals may have a potential to harm human health and contaminate

soil, surface and groundwater if nol handled correctly.

Assessment of potential impacts

A significant impact will be interpreted it the hazardous materials are not handled properly. The
chemicals for the plant operations will include various salts, coagulants, flocculants, sulfuric acid and
caustic soda for water treatment and regeneration systems, lubricants ete, for use in plant maintenance

and workshop.

Mitigation measures

A chemical and hazardous material handling procedure will be prepared that will contain storage and
handling of hazardous materials will be in accordance with internationa! standards and appropriate to
their hazard characteristics, storage areas for fuels and liquid chemicals will be designed with
secondary containment to prevent spills and contamination of soil and groundwater. Labeling will be
placed on all storage vessels/containers as appropriate to nationai and international standards. The
labeling will clearly identify the stored materials. Supporting information such as material safety data

sheets (MSDS) will be available for all hazardous materials. Hazardous materials such as used oil

filters, batteries, chemical containers, grease traps etc. will be hauled Ngactor for

recyeling.
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Residual impacts

Implementation of the proposed mitigation measures is not likely to leave any significant impact. The
proposed project will avoid use of ozone depleting compounds such as Halon, Chlorofluerocarbons
(CFC), Hydro chlorofluorocarbons (HCFC) or any other source which deplete the ozone layer, so the

overall assessment of the impact is significantly low,

6.5 PLANT NOISE POTENTIAL ISSUES
The proposed power plant extension will result in increase in neise. The increased noise may be a

source of disturbance to nearby communities and residential areas.

Assessment of potential impacis

Noise sources in the community mostly intermittent in nature including read traffic. Tt can thercfore
be concluded that arca surrounding the power plant boundary has low noise pollution. Noise levels at
the power plant location will be high, however only concerned staff will be working in the area with
required PPE, and the exposure will be limited to short durations. The residential area is located about
2 Kim away from the proposed project site and there will be no significant impact on community.
Plantation along the boundary walls of plant will also act as noise barrier and will prevent the noise

pollution.

Mitigation measures
Effective noise suppression design and plan will be made for all noise producing equipment.

Plantation will be developed along boundary side of plant site.

Residual Impacts
Implementation of the mitigation measures proposed above will result in negligible / no residual

impact due to plant noise on surrounding environment.

6.0 WASTEWATER POTENTTAL ISSUES
The power plant operation will gencrate wastewater in the form of cooling tower blow down, plant
low volume wastes and sanitary wastewater from piant colony. The wastewater may be a potential

source of potlution to surface and groundwater resources of the area.

Assessment of potential impacts: A significant impact will be interpreted if discharged to the
environment exceed the SEQS limits for effluent discharge or World Bank guidelines for effluent
discharge from power plant. Similarly a significant impact will be interpreted if waslewater

contaminates the groundwater. The wastewater will be treated by using an appropriate treatment

RN
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Mitigation measures
Wastewater will be treated before discharging into nearby drain canal. Monitoring of effluents should
be carried out as per requirement of SMART to ensure compliance with the SEQS and World Bank

guidelines.

Residual impacts
lmplementation of the proposed mitigation measures and regular monitoring is not likely to leave any

significant impact of the wastewater from the proposed power plant,

0.7 SOLID WASTE MANAGEMENT POTENTIAL ISSUES
The solid waste generated during the operational phase of proposed projcct may pose health hazard.

pollute soil, surface and ground water if not managed properly.

Assessment ol potential impacts

A significant impact will be interpreted if the waste management is not carried out properly; which
may effect to health of workers, pollution of soil, surface or groundwater. Any person is cxposed to
polentially hazardous waste generated by the project. Excessive wastes are generated, recyclable
waste is not recycled, wasle are scaltered, handling of wastes results in conlamination, and wasles are

improperly disposed of causing pollution. All wastes gencrated from the project will be properly

handled, stored and disposed of. The envirenmental impacts will be tiniest after the implementation of

the proposed mitigations.

Mitigation measures

It includes separate waste bins will be placed for different type of wastes - ptastic, paper, metal, glass,
wood, and cotton. Recyclable material will be separated at source and hauled away by contractor for
recycling, Non-hazardous non-recyclable wastes such as construction camp kitchen wastes will be
properly dispose off, Ne hazardous such as organic waste (fruit and vegetable etc.) waste will be
dumped at any location outside the plant boundary. All hazardous waste will be separated from other
wastes. Hazardous wastes will be stored in designated areas with resiricted access and proper
marking. Surplus materials including partially filled chemical and paint containers will be returned to
suppliers. Inert wastes will be disposed of onsite as fill material. Training will be provided to

personnel for identification, segregation, and management of waste.

Residual Impacts:

Proper implementation of the mitigation measures will ensure that the residygfq vaste is

minimum.

ISR T
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ENVIRONMENTAL MANAGEMENT
PLAN

7.1 PREFACE
The potential environmental impacts are identified from the planning stage of proposed project

through Environmental Impact Assessment process,

The Environmental Management Plan (EMP) is a tool that serves as to manage environmental impacts
and specificatly focuses on implementation of mitigation measures in its true sense against likely

environmental impacts,

The primary objectives of the EMP are to facilitate the implementation of the identified mitigation
measurcs. 1t defines legislative requirements, guidelines and best industry practices that apply to the
project and the responsibilities of the project proponent. It also defines a monitoring mechanism and
identifies monitoring parameters in order to ensure the complete implementation of all mitigation
measures and the effectiveness of mitigation measures, It provides the requirements for environmental
monitoring and auditing and mechanism for taking timely action in the face of unanticipated

cnvironmental situations. The management and monitoring plan is attached in Table 7.1 Table 2.
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7.2 BOILER EMISSIONS CONTROL OPTIONS - NOy
NO, control has been a focus of emission control research and development in boilers. The following

provides a description of the most prominent emission control approaches.

Combustion Process emissions Control

Combustion control techniques are less costly than post-combustion control methods and are often

used on industrial boilers for NO, control. Control of combustion temperature has been the principal

focus of combustion process control in boilers. Combustion control requires tradeoffs — high
lemperatures favor complete burn up of the fuel and low residual hydrocarbons and CO, but promolce

NQy formation. Very lean combustion dilutes the combustion process and reduces combustion
temperatures and NO, formation, and allows a higher compression ratio or pecak firing pressures

resulling in higher efficiency. However, it the mixture is too lean, misfiring and incomplete (

combustion occurs, wnereasing CO and VOC emissions.

Flue Gas Recirculation ('GR)

FGR is the most effective technique for reducing NO, emissions from industrial boilers with inputs
below 100 MMBtu/hr, With FGR, a portion of the relatively cool beiler exhaust gases re-enter the
combustion process, reducing the flame temperature and associated thermal NO, formation. It is the
most popular and effective NO, reduction method for fire tube and water wbe boilers, and many

applications can rely solely on FGR to meet environmental standards.

External FGR employs a fan to re-circulate the flue gases into the flame, with external piping carrying
the gases from (he stack to the burner, A valve responding to boiler input controls the recirculation
rate. Induced FGR relies on the combustion air fan for flue gas recirculation. A portion of the gases
trave! via duct work or move internally to the air fan where they are pre mixed with combustion air
and introduced into the flame through the burner, Induced FGR in newer designs utilize an integral

design that is relatively uncomplicated and reliable.

The physical limit to NOy reduction via FGR is 80 percent in natural gas-fired boilers and 25 percent

for standard fuel oils.

Low Excess Air Firing (LAE)

Boilers are fired with excess air to ensure complele combustion. However, excess air levels greater
than 45 percent can result in increased NO, formation, because the excess nitrogen and oxygen in the
combustion air entering the flame combine te form thermal NO,. Providing less excess air means

limiting the amount of excess air that enters the combustion process, thus linyik e amount of extra
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nitrogen and oxygen entering the flame. This is accomplished through burner design modification and

is optimized through the use of oxygen trim controls.

LAE typically results in overal! NO; reductions of 5 to 10 percent when firing with natural gas, and is

suitable for most boilers.

Burner Maodifications

By modifying the design of standard burners to create a larger flame, lower flame temperatures and
lower thermal NO, formation can be achieved, resulting in lower overall NOy emissions. While most
boiler types and sizes can accommodate burner modifications, it is most effective for boilers firing
natural gas and distillate fuel oils, with little effectiveness in heavy oil-fired boilers. Also, burner
modifications must be complemented with other NO, reduction methods, such as flue gas
recirculation, to comply with the more stringent environmental regulations. Achieving low NOy levels
(30 ppm) through burner modification alone can adversely impact boiler operating parameters such as

turndown, capacity, CO levels, and efficiency.

Water/Steam Injection

Injecting water or steam into the flame reduces flame lemperature, lowering thermal NOy formation
and overall NO, emissions. However, under normal operating conditions, water/steam injection can
lower boiler efficiency by 3 to L0 percent. Also, there is a practical limit to the amount that can be
injected without causing condensation-related probiems. This method is often employed in
conjunction with other NO, control techniques such as burner modifications or flue gas recirculation.
When used with natural gas-fired boiters, watcr/steam injection can result in NO, reduction of up to

80 percent, with tower reductions achievable in oil-fired boilers.

7.3 POST-COMBUSTION EMISSIONS CONTROL

There are several types of cxhaust gas treatment processes that are applicable to industrial boilers.

Selective Non-Catalytic Reduction (SNCR)

In a boiler with SNCR, a NO, reducing agent such as ammonia or urea is injected into the botler
exhaust gases at a temperature in the 1,400 to 1,600° F range. The agent breaks down the NOy in the
exhaust gases into water and atmospheric nitrogen (N;). While SNCR can reduce boiler NO;
cmissions by up to 70 percent, it is very difficult to apply this techinalogy to industrial beilers that
modulate or cycle frequently because the agent must be introduced at a specific flue gas emperature
in order to perform property. Also, the location of the cxhaust gases at the necessary temperature is

constantly changing in a cycling bailer.
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Selective Catalytic Reduction (SCR)

This technology involves the iwjection of the reducing agent into the boiler exhaust gas in the
presence of a catalyst. The catalyst allows the reducing agent Lo operate at lower exhaust temperalures
than SNCR, in the 500 to 1,200° F depending on the type of catalyst. NO, reductions of up to 90
pereent are achievable with SCR. The two agents used commercially are ammania {NH; in anhydrous
liquid form or aqueous solution) and aqueous urca. Urea decomposes in the hot exhaust gas and SCR
reactor, releasing ammonia. Approximately 0.9 to 1.0 moles of ammonia 1$ required per mole of NO;

at the SCR reactor inlet in order to achieve an 80 to 90 percent NO, reduction.

SCR is however costly to use and can only occasionally be justified on boilers with inputs of less than
100 MMButwhr, SCR requires on-site storage of ammonia, a hazardous chemical, In addition,
ammonia can “slip” through the process unreacted, contributing to environmental and health

concerns.

7.4 BOILER EMISSIONS CONTROL OPTIONS - SOy

The traditiopal method for controlling SO, emissions is dispersion via a tall stack to fimit ground level
emissions. The more stringent SO, emissions requirements in force today demand the use of reduction
methods as well. These include use of low sulfur fuel, desulfurizing fuel, and flue gas desulfurization
(FGD). Desulfurization of fuel, such as in FGD, primarily applies to coal, and is principally used for
utility boiler emissions control. Use of low sulfur fuels is the most cost effective SOy control method

for industrial boilers, as it does not require installation and maintenance of special cquipment.
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Fig 7.1: Greenhouse gas emission reduction
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7.5 KINDS OF IMPACT EXERCISED
Potential project impacts which are provided for the consideration within the investigation of scale

identification and the composition of impacts on the environment include the next aspects:

Air quality: The investigation on modeling the dispersion pollutants in the atmospheric air was

carried out with the purpose of the assessment of the supposed emission levels.

The basic question, which would be considered within the framework of this investigation, will be an
identification of the levels of possible pollutant impacts on the atmospheric air condition at the

boundary of the estimated sanitary protection zone of the enterprise.

Waste: The organization scheme assessment of waste management with the purpose of providing the

maximum reduction of the impact level connecting with generation and disposal of wasles.

Energy resources and greenhouse gas emissions: The questions connecting with energy resources

-consumption and generation of greenhouse gas emissions.

Acoustic regime: The noise impact assessment connecting with the object operation, in the context of

the existing regulalory requirements.

Social factors: The questions of population employment, labor conditions and the proposed object

impacts connecting with it

Soil cover: The investigation of the project impacts on the soil condition determines the possibility
for mechanical breaking of the soil condition in the course of the construction, as well as for the threat
of polluting by the object operation.

Vegetable cover: General characteristic of the vegetation, typical Lo this arca (the realization of the

project will not lead to the change of vegetable cover of this area, as there is no vegetation on the site).

Fauna: The characteristic of the fauna in this area and the assessment of the object impact on the

wildhife habitual area.

Surface-water: The assessment of the projected object impacts on the surface-water objects by taking

out them for the production needs.

11
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Geological environment and groundwater: The investigation of the projected activity cfficiency
intended for the prevention of leakages and occurrence of erosion, karstic and other things on the

pipeline routes.

7.6 IMPACT AT THE CONSTRUCTION STAGE

The main impact at the stage of construction will be bound to dusting in the course of the construction
work, However, with taking into consideralion the fact that the nearest dwelling houses are situated at
the distance of 680 m, the main type of risk is the dust emission mmpact on the health of the
manufacturing personnel, working al the site. In order to decrease this impacts the activities on dust
emission control and its exclusion will be implemented together with the measures that guarantee the

permanenl usage of the respective personal protective equipment,

As a result of the estimation of transport emissions it was establisbed that the degree of automobile

exhaust gas impacts is insignificant.

s Pollutants emissions into the atmesphere in the course of the construction will net influence
on the health of the residents living near project area and, as a result of providing the

protective measures, on the health of the personnel.

Groundwater pollution at the construction site may turn out to take place under the migration of the
existing polluting compounds presenting in the earth or/and as a result of the entrance of the materials

used in the course of the construction work,

The reduction of the risk degree will provided by means of cleaning the extremely polluted grounds in
the proportion te their identification with the subsequent disposal of the extracted poiluted earth at the
specially equipped areas [or dangerous waste disposal outside the enlerprise territory. In order to
reduce the risk of polluting as a result of spillage and leakage the storage of potentially dangerous

materiais will be provided in the special containers.

The stipulated control system of dangerous substances storage and the liquidation of pollutants

entrance into the soil will make it possible to avoid polluting groundwater by the construction.

The extraction of the old construction elements: underground communication, basement parts,
polluted and techno-genic soil will lead to the earth de-compaction and the loss of groundwater
prolection. The minimization of these negative impacts is possible at the expense of the construction
term acceleration and the observation of the recommendations from the EIA section, excluding the

entrance of pollutants into the open trenches and pits.

Y
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The over site excavation is evidently projected as the minimum eone. Significant impacts on the

geological environment ought not to be expected within such conditions.

Driving pits under the buildings and engineering constructions determines the most significant
impacts on the geological environment. The depth and the size of these pits are designed in such a
way that almost the whole thickness of the aeration zone rocks will be blocked by the underground
part of the constructions. Therewith a rather weak de-compaction of the rocks of the future basement

and a possible lowering of the groundwater level by dewatering are predicted.

The construction of the proposed power plant is planned to be carried out within the earliest possible
time with the application of the developed nature-oriented technologics that witl make it possible to

minimize the impact on the geological environment.

7.7 IMPACT AT THE OPERATION STAGE

Impact on the atmospheric air

Nowadays pollutant concentration in the atmospheric air of the enterprise location area is big enough.

Besides, under the results of the long-term monitoring of the atmospheric air it was determined that

the concentration of dust, nitrogen dioxide and carbonic oxide has increased three times for 18 years,

¢ There is a stable tendency of the significant deterioration of the atmospheric air quality ovey

the years. Rejecting the facility replacement with a new, more producible and
environmentally friendly one will prescrve this fendency and worsen the cnvironmental

situation in the region.

The estimation of the pollutant concentration in the atmosphere are made under the three scenarios:
o  Existing condition
e Maximum development (the projected power-generating unit sources are added to the exisling

emission Sources)

It is necessary to mention, that the estimation is made for the situation when ali units work with peak
load, that extremely rare happen in practice. At the next stages of projecting opesation conditions of
facilities will be specified and the prabability of such a situation will be estimated. The projected

combined cycle gas turbine power plant is characterized by a significantly lower emission rates.

Acoustic regime impact
As it generally known, there is an acoustic discomfort zone for any fuel combusting enterprise. The

estimation made shows, that the acoustic discomfort zone for the enterprise gdagg pot exceed 180 m

that is much lower sanitary protection zone of the facility.

13
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In order to reduce the noise tevel made at the projected plant it is planned to introduce a number of
activity, among which are:
¢ Sound levels, created by the proposed lacility, must not exceed 75 dBA within one meter of
coating,
¢ The sound-deadening system of GTP air intake duct must provide the reduction of the sound
level up to go 75 dBA at the distance of 1m from the surface of air intake.
s The installalion of sound attenuators inte ventilating systems, serving the rooms with the
permanent people stay.
e The application of sound protecting enclosure inside the room.
¢ The installation of ventilators with vibration isclators.

+ Connecting ventilator sets with air duct through flexible connectors etc.

7.8 LANDSCAPE AND VISUAL CHANGES

The site for the proposed plant is purchased from Mirpurkhas Sugar Mills from their premises and
there were warehouses earlier at the side singled out for the construction. Therefore, the planning
aclivity is not connected to the deforestation of woody shrubby vegetation, the elimination of greencry
and will nol lead to the reduction of green plantation size within the region of the object location, and

will even allow incrcasing the green plantation size within the green space work.

7.9 MATERIAL UTILIZATION AND WASTE MANAGEMENT
The waste products generated in the course of the operation will be same as that of other bagasse

based cogeneration power plants.

However, the frequency of transformer fluid, accurmulator battery change will be reduced with putting
the proposed Tacility into the operation, as the performance life of the plant transformers is 30 years
without oil change, and the performance life of accumulator batteries is 25 years.

The opportunities for minimization the guantity of waste generation will be searched out in the course
of organizing the management system of waste that are generated during the operation:

s Sorting out is made according to the classes of danger with the subsequent division of waste
products which depends on the type (this division makes the waste management procedure
casier as well as the process of recycling more economical).

e All actions on the collection and storage of waste shall be done according to the Project of

Standards on Waste Generating and Disposal Limits
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Chapter -7

o Location, projecting and operating of objects are to be organized in such a way that provides
work condition security as well as minimization of potentially unfavorable impact of stored
waste on the environment, constructions and public health.

»  Sorting oul waste producs is to be made according to their class of danger, their physical and
chemical properties when collecting and storing them.

» Operations of waste collection and storage arc to be provided with containers of appropriate
size and for the waste which has a relevant danger class, adequate physical and chemical
properties.

o Marking of containers, used for waste collection and storage, as well as registration in
respective documents of such data as a source of waste products, their quantity, a danger
class, a collection date and a date of disposal at the production facility with the purpose of
storage arc to be made.

» Sorting out and storage of waste products arc subjects to take into account the way of their
final application (i.e., the waste for recycling is provided to be stored separately from the
waste for neutralization and disposal).

e Collection of household rubbish in plastic packages, washing and disinfecting the containers

which were subject to rupture or damage are to be provided etc.

Impact on the surface-waters
Water withdrawal for the plant will be made from the tubewell and the nala canal as an alternate (if

required).

The volume of the surface-water withdrawn remains at the same level. Separate collection of sewage
allows puaranteeing a high quality of sewage treatment. Foul drainage from the sanitary sewage
system will be made into the available sewage system of the facility, and farther into the municipal

sewage system.

Rainy and industry storm drains are to be exported by a net of gulley into the storm sewage system.
An opportunity is provided for making laboratory tests that check the quality of water (o ascertain
whether it is necessary to establish a water treatment systems before the water drainage into the

common scwage system, Than the water is exported into the local municipal disposal system.

Drains dirty with mazul and oil are exported into the oil and mazut drain tanks for (he subsequent
treatment. The treated sewage are directed into the cycle of water processing, oil-slime is drained into

the oil-slime storage unit.

15
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Construction yielding by building and construction operation is expected to be minimum and short-

ferm,

Vibration attending the machinery work will not have a negative impact on the foundation soil. These

soils do not have such a negative feature as thixotropy and will not reduce their bearing value.

Watering the green plants by landscaping is projected within the consumption that is not enough to

provoke underflooding the area.

Impact on the social and economic conditions

The main impact of the construction and operation of the project on the economy of the town and the

Territory on the whole will be connected to the disposition of the contracts for building and for

Chapter-7
el R RS

Lmpact on the groundwaters
A significant impact on the groundwaters is not expected in the course of operation. Effective
measures against lcakage out of reservoirs and the underground water-bearing communications musl
be develaped within the project.
The leakage and soakage of polluting substances from the adjacent areas are probable negative factors
worsening the quality of the groundwaters. Organized permanent monitoring of the groundwatcrs
aliows identifying and eliminating the probable entrance of the polluting substances.
Empact on the soils
The most significant impacts on the site soils arc mechanical movements, warehousing into piles and
clamp as well as soil replacement. These impacts may be positive by the renewal of earlier pelluted
soil cover. The impact may occur in the course of operation when cil products may leak. For this case
an activily complex is provided for the protection from leakage which includes:

e application of spccial anticorrosive coats;

« lechnical examination, diagnosis and testing;

« computation of wall thickness on the basis of providing strength and safe operation by the

working temperature range;

e Periodic examination and control etc.
Dangerous waste storage on the open soil is precluded as it may cause the entrance of polluting
substances into the soils.
7.10 IMPACT ON THE GEQLOGICAL ENVIRONMENT




Initial Environmental Examination

Chapter -7

for execution of work on transportation and disposal of solid domestic waste, delivery of necessary

materials and facilities,

The impact of the construction and operation of the project on the social economic conditions of the
project area will be positive, and, first of all, infers creating additional job positions, increasing the
income of workers and purchasing activity of the population due to material purchases and service

providing for the construction needs.

The important impact of the project realization must become the growth of the work position amounts
as in the town so as in the region. Industrial sectors where power industry plays the essential role
intensively develop in the Territory and adjacent regions in recent years. In connection with this
project realization there will also appear an opportunity that encourages the growth of electric and
thermal power supply for domestic needs of the developing town, for social and commercial economy
sectors of the town, the Territory and the whole region, the growth of salaries, the migratory
population increase and the improvement of other social rates, Owing to the project realization all

mentioned above rates either stabilize the social situation in the Territory, or make it better,

In the course of the project realization the industrial capacities will be provided by thermal or electric
power from the captive production that will not negatively affeet the electric power generation, energy

supply of the town.

The construction and operation of power plant will not make any pressure on the existing health

service in the town, as the town has the necessary capacities to render such kind of services.

As new land altotment for the new object construction is not required, this will not influence on
agriculture, resort territories. In whole a positive impact of this project is expecled on the social

economic situation in the project area.
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1.0 POLICY:

A Ghulam Farugue
Esimowap OF STvanpuany

[irpurkhas
Iinergy

Enviranment, Health, Safety, Security & Quality Policy (EHESQ)

in our quest to keep our employees, assets and our envirenment protected, MSM/MEL is committed to highest Safety,
Health & Environment Standards By:

¢+ Making Environmental, Health & Safety Considerations a priority in buslness planning and decision-making
process.

¢ Providing a sceure Hoolthy & safe warkplace for cmployee, tustomers and controctors.

s Ensuring MSM/MEL’s EHS Policy and key performance inltiatives are current and measureable zgainst national
and International standards.

«  Manltoring, Evaluating, Implementing and tracking change manzgement based on 150 14(}'{}1, and OSHAS-18001

and naticnal standarags,

»  Ensuring employee development through advanced tralning which serves to expand and emphasize EHS
awareness as a continual process.

« We are comumltted to achieve effective EH55Q Management Performance that maximize the values and
promotes openness with stakeholders.

¢ We are committed to provide guallty products while ensuring rellable operations In safe and secure manner to
prevent accidents, ill-health and Injuries. We shatt operate with respect and care for the environment,

e We shall have EHSS0 Management systematic approach to comply with applicable quality standards. , This is
regarding to Health, Safety, Security, Environmental Laws & regulations and ather requirements and meat
Responslhle care Guiding Principles,

s  We shall continue to improve our systems, processes and effectively implement developed programs to
anhance the competence of our employees. Also, Increasing the awareness of aur stakeholders

e We shall comply with sustainabllity requirements, prevent pollutian, reduce waste, minimize risks of oparations
and converse resources,

Aslam Faruque
CEQ

£ 1

Reglstered Qffice / Plant: Sub Post Office Sugar Milt famirao, Umerkol Roal, Mirpuikhas, Pakistan, Tel 0313-4517061
0333-5999249 Fax: 0233.506010 Head Office: Madern Melors House, Beaumont Road, (.0, Hax 8379 Karachi-755 30, Pakiston

LIAN: 402 « 2113 1-364-111 Tel: $2-21-35682565-67, I5602569-70 Fax: +92 - 21-3560283, 5686036 Enmil mirpurkhasencrgy@pfa.com.pk ‘ A
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2.0

4.0

SCOPE OF WORK

Construction & Erection of 26 MW bagasse based Co- generaaon Power Plant Project. Which includes
electrical, instrumentation, piping, and insulation of piping, erection and installation of extraction
cum steam turbine, blasting and painting of newly installed lines, steam tracing, hydro testing,
weather proofing, preparation of as-built drawings and pre-commissioning/Commissioning activities,

Piping demolition and erection

Field verification of all routing, dimensions and locations of existing lines. Insulation removal and field
marking the lines to be demolished and cross checking with client. Cut and dismantle the marked
portion of pipes. Pre-fabrication and erection of pipes as per drawing. All NDT requirements to be
carried out as per the requirement. Tie-ins to existing fines as shown on piping project drawings.
Hydrostatic test to be conducted as per the requirement. Biastmg and painting to newly Instafled
lines,

Demolition and Installation, in the ex.'stmg vessel for. mstaﬂat.'an .of new nozzle... Radiography and
PWHT to be carried out as per the requ:rement Ba'astfng an pamtmg Muarking and getting clearance
C Fequirement, Insulation and carry out

s B EN ;é ;!: : = o .
...,he te ephone numbers of the Safety Manager anlq Safety Superwsors {day & mght) will be
prowded as ah.addendum to th:s argamzat:on “chart at the.time . of mobilizing the man power to the
site to ensure the commumcaﬂaa is appropriate to the actual deployment at project site,

HAZARD IDENTIFICATION PLAN

HIP shall be based on initial hazard identification ddta which will be provided by the Consultant of the

project and MEL team shall conduct -site hazard identification -tour with -Lost - prevention
" representative prior to start construction thereafter MEL shall prepared HIP and submit for approval.

HIP is o procedure which integrates accepted. health and safety principles- and . proctices into a-

particular operation. In a HIP, each basic step of the overall task is examined to identify potential

hazards and to determine the safest way to do the job. (See the HIP attached form 33.6).

Our plan includes:

. Forming the Hazard Ia’entiﬁcation team comprising of minimum of: Team leader, Team
coordinator, members from Mechanical, Electrical, Civil and Planning & HSE as well.

s Obtaining location raap and.required drawings.

s Three basic stages in conductiag a HIP plan are :
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Bregking the task down into o sequence of steps
Identifying potential hazords
Determmmg preventive measures to overcome these hazards

e Al hozards will be taken up, control measures to bring them under tolerable risk or
acceptable level of risk will be identified and the same will be Implemented at the site
before start of work.

e Review of the HIP prior to start of the work. Every incident / accident / property damage

will be taken up and the effectiveness of control measures will be reviewed for any
change. :

. Communicafion, Documentation & Records pertaining to this plan will be the primary
responsibility of Safety Department and pmwdmg the resources will be the responsibility
of the Project Head.

* Any change in the dmw oF hange in the process of work W:H need a review by the
team before effectrng changes Q“

4.1 HAZARD !DENTIF!CATION PLAN TRAINING (HIP) :
Our HIP trmnmg and the dassmcanon of hazards Our p/an mcfudes

2 Formmg rhe Hazard, Idennﬁcahon team comprrsmg of m.'mmum of Team Ieader Team coordinator,
members from Mech, Efec, Civil, Piannmg and HSE -
Obtaining | !ocatron map and reqwred drawfngs & -

. ldentification process will use. the sample format as ‘given wde our checkhst 34 6 attached a!ong with this

plan.

If any detailed study is warrantmg the process may be followed using: HAZOP tools such as Fish bone, Fault

Tree or Event Tree as it s suited to.

The identified hazards will be classified as :

v v yv v

v (Class A hazard — Leading to Fatallty, Permanent Disability and or causing extensive damage to the
- propérty / properties
v' Class B — Leading to serious injury or il health including temparary deGbIh’fy and or property damagg
less in severity. “g
v (Class C — Leading to minor injury such as cut, wound, abrasion requmng first aid or @ medical
treatment and without any appreciable damage to the property.

5

> Listing of such hazards will be taken up, control measures to bring them under toleruble risk or acceptable
level of risk will be identified and the same will be implemented at the site before start of work.

» Review of the HIP after every incident / accident / property domage will be taken up and the effectiveness
of control measures will be reviewed for any change.

> Communication, Documentation & Records pertaining to this plan will be the primary respons.'bfhty of
Safety Department and providing the resources will be the responsibility of the Project Head/Manager.

» Any change in the drawings or change in the process of work will need o review by the team before
effecting changes which will be controlled through the “Change Control Documentatton as per

MSM/MEL’s EHSQ plan,
» Training of personnel and communicating the hazards to the personnel will be thro our training plan
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stbmitted in this report.

5.0  SAFETY POLICY AND ASSIGNMENT OF RESPONSIBILITIES

Line Management has the ultimate responsibility for implementing the required procedure.

5.1 Project Head:

e e e @

52 = Engmeers/ﬁupéfgisors[_Foreiﬁen %

- establish cause

Ensure that, HIP and HSE Plan for the project are effectively implemented.
Attend safety meetings and implement all outcome of this meeting in his site.

Ensure that safety Is not compromised at any time to meet other project parameters and
expectation such as those relating to cost and schedules.

Ensure that all critical and hazardous tasks and activities are adequately planned and thot

appropriately HIP are communicated and discussed with the concerned discipline foreman and his
crew. ' :

Ensure that jobsite supervision fs affected at all times from down to dusk.
Actively participate in Week!y/ j _ ir
Conduct site visits frequently end m_omto ".':afety
Investigate all nts. with the help ‘

ectsat the project during the visits.
SE Manager/Srte Safety Supervisors to

Give strict an
responsibliities

By

Ensure effective supervision at the work areas and implerment aH HSE Standards as per -
the site Safety Plan.

Implement good housekee@f}ig‘pfactice in their areas of activity. -

e Ensure that Hlé dfscussed.pfr"o-r to start work. - e

s Arrange pre-job meeting be’foré sto;rting any won‘;.

s (Conduct Behavfo.';al Base Sa}éty Cbéérvation and enforce for safe work practices.

. Rebort all near misses .and or Jnc.'denrs to the Site Health & Safety Supervisors
immediately. -

s Ensure that the relevant Safety Instructions, Signs and Symbols are displayed in the
promment areas.

e Ensure that all personnel arel‘:waan'ng the relevant PPE.
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5.3 Site HSE Manager
¢ Ensure that HSE Management System of the Company is effective.

» Ensure that Safety Procedures are communicated to all personnel within the organization
as well as Sub-contractors & Suppliers.

s Conduct HSE_Auo’it regularly to update the safety performance of the company.
e Conduct Behavioral Base Safety Observation and enforce for safe work practices.
e Conduct site visits frequently and monitor the HSE activities.

s Give instructions and guidance on HSE matters to alf key personnel at the site on the need
basis.

s Participate actively in pro;ect meet;ng :

s Ensure the placem
activities.

of the competent safety professronals to look after the site safeté;.

e Conduct HSE Training for the 'concerned management personnel before the
commencement of the site actwmes :

o Ass:st s;te management H’? prepanng HIP and other relevant p!ans as needed

S - W,Prepare the Monthly HSE Stat;sacs Reports in rhe prescrrbed formats

54 HSE Engineer/ Sr.Supervisor

s Ensure compliance of Safety Plan requirements. Render techmca! assistance on Safety
throughout all phases of the pro;ect . , , e

o See that the mandatory Safety and Security rules and Regulations of tne Company arf{ (
being observed ano‘ .'mp!emented

. Estabﬁsh the need for Sofety Equipment, first aid, fire protection, hygiene and sanftation ..
etc. to ensure minimum safety & health requirements are met.

e Ensure the integrity and operational reliabiiity of on-site Fire Fighting Equipment is
maintained. ‘ '

s Respond to all emergency events to provide support and expertise as required.

s Timely reporting of incidents.
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Facilitate the investigation of all incidents. Ensure root causes are .'dent.'ﬁed controls

established and implemented.-

Participate in and conduct Safety Inspections and Audits at all project locations and
activities. Render reports to the Project Head aofter reviewing of Group MSE Head for
appropriate dactions.

Maintain a constant moving patrol of assigned work areas to observe unsafe
acts/conditions, and implement the actions necessary to correct non-compliance.

Follow-up on the implementation of Corrective & Preventive Action. Fvaluate the
effectiveness of Controls.

Prepare Safety awareness and promotional material,

Responsible for preparation and ;maintenance of safety promotion activities such ds
displaying safety porters, safety s:gns banners and pubhcanon of safety newsletters, etc.

Attend weekly =oJr tSafety Meetmgs

Monitor Houseke__epmg in assigned work ar

Stop any act:wty Jmmedfateiy on detectlon of any substqndard act, condition or potential
azard that Woufd or couid cause harm to an empz‘oyee : (STOP the acc:dent that is going

Site Health & safety offfﬂﬁrs will be respons:ble to Jmp!ement all the Safety requ;rement
of the Pro;ect ' -

Conduct daily site inspections distribute }‘eports't_o the HSE Supervisor and Prepare the.
daily safety reports and ensure that corrective qctions taken for all adverse remarks.

Conducts the weekly Toolbox meetmg assures each emp!oyee signs the sheet having
received the training. :

Assists in the mvesngat;on of any Incidents/ Near Misses and commumr:ates the learning -
points to alf employees.

Conducts penod;cal mspect;on of vehicles, equ:pment hand toofs and fire fighting
equipment etc.

Plan and conduct HSE Indoctrination trammg for alf new emp!oyees and records the
training on the Training ngn in Iog

_ Safety supervisors will be on sfte while work is being performed.
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Each employee is empowered to stop work if they feel theif or their co-workers health and
safety could be compromised by performing the assigned task. Each employee is
empowered to stop anyone form performing and unsdfe act or ctreating an unsdfe
condition, ' ‘

6.0  SAFETY INSPECTION .

6.1

6.2 Deficiency Tracking'fystem_

Generdl Requirements

The Project-Activity Checklists are based upon minimum regulatory compliance and some
site-specific requirements may be more stringent. The MEL shall use these checklists to assess
the adequacy of site-specific safety requirements and determine if employees will be safe. The
objective of the checklist inspection process is to identify gops in project safety performance,
and prompt for corrective actions in addressing these gaps. The checklists, including
documented corrective actions, shall be. made part of the permanent project records ond
maintained by the HSE Superws B &

6.2.1 Behaw’ouml Base Safety

= MEL beheves in behawora! momtormg procedure.; ‘Behavioral observation will be
_done by afl Managers, engineers and Supetvisors. They will make observation of Tools
and Equ:pments, unsafe pos:t.'on unsafe Iocatfon, Appare!s, Pre Task safety Meeting,
HIP Barncades permits,’ etc on dau’y basis. Both good behawors and questronab!e or
unsafe behawors will be ‘annotated on the form and d:scussed w;th the observed
worker(s) and h:s foreman Any unsafe behavior or acts observed w;ﬂ be documented
in writing to the project Head for action.

6.2._2 Safety Audit

Site HSE Manager & supervisor will regularly conduct a daily- Safety Audit to

 evalugte company safety performance and discuss with project Manager and-. - -

Supervisor to make corrective action for those unsafe work practices, equipment...
condition, tools condition, PPE usage, wotk permit-compliance, housekeepmg, etds
Inspection shall be documented using appropriate checklist.

6.2.3 Checklists

All Site supervisors, Engineers, skilled personnel and safety Supervisors will complete
checklists on daily basis by using checklist form. Any item which is showing risk must
be explained on the last sheet of the checklist, and followed up for corrective action.
These risk assessment checklists once completed and signed by the inspector,

- reviewed with the applicable supervisor and / or employee and signed by the project .
Head will become a permanent record of inspection and part of the project files.

7.0 SAFETY RECORDS & REPORTS
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This section applies to the system of reporting issues related to safety and the minimum basic record
keeping, which is not limited to the foHowing:

o Competency / Training / Certificates of ont;c:a! workmen e.g. Welders, m:Hwnghts
Fire watch, Rigger etc.

= Procedures such as Policy, system procedures etc.

»  Records such as: Near miss, Incident, accident investigation & analysis, inspection
checklists, third party certificates etc.

= Communication records such as Behavioral base safety, Critical task risk assessment
and communication, Safety committee meetings and minutes will be maintained as
gppropriate to Project Management Team requirements.

= Promotional actlwt!es such as" S

o schemé, Hazard idennficat:‘_ons; best safe
employee etc. - : L

Signs and _board isolation procedures in line with the

a part of awarene

8.0
s Portable contomers for drmkmg water shall be tfghffy closed ond equ:pped with a tap. .
Water shall not be dipped from containers. .-
= Drinking water containers shaﬂ be ciean‘y {abeied as to the nature of its contents, and
shall not be used for any other purpose
(" ™ o = Drinking waoter containers shah’ not be opened in the field by anyone other than

employees designated to service and maintains the containers.

- m  Non-potable water outlets shall” be ciearly labeled as bemg unsafe for drinking, or
washing purposes. .

= Portable water containers shall be cleaned weekly, using bleach wash and baking soda
rinse.

n  Single use drinking container's shall be provided at each water container. Adequate trash
containers shall be provided to dump the single use drinking containers. The use of a
common drinking cup will not be permitted. Personnel are not permitted to drink directly
from the container.
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82 Toilets

" Toilet facilities shall be provided for employees to the ratio of one toilet per 30 employees
in line with the client’s requirements.’

= All job site toilet facilities shall be serviced and cleaned on a regular basis and frequently
as necessary determined by the amount of use and season of the year but not less than
once per day. -

»  Portable/Permanent toilets on the project shall be strategically located so as to provide
adequate coverage for all active work areas. In multi-story structures, ho more than two
(2) floors will separate each toilet.

*  Hand washing stations should be provided.

8.3 Lunch / Break Areas

»  Employees shall take" reaks_ and eat funch i de : gnated greas only, These areas shall be
free from haza erzafs or other possible co* aminates. {J

= The lunch and break areas shall be shaded against sun/ bagasse yards. The locations and .
requirement of such facility shall be approved by HSE dept.

8.4 Smoking

> Smoking shall be only allowed in des:gnafed area. :
» No employee will be permitted to carry match sticks or Irghter for the purpose of
. smoking, but for carrying cigarettes. ‘Q )
» Any such violation will be considered as serious safety wofat:on and suftable action
~will be initiated against the employee and may be removed from the project site.
> Tool Box talks on this subject will be taken up.
» Employees will be suitably advised & communicated on these lines prior to mobilizing
to the project site. :

9.0  WORKPERMIT

9.1 Purpoée
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This procedure and guidance information has been developed to estoblish o safe and
uniformed system for the issue of permits to work as per standard procedures.

9.2 Scope

This procedure is to be used by MEL members of the Project Managemen't Team, Supervisors
who supervise and control hazardous activities where a permit to work Is necessary.

9.3  Definitions

9.3.1

9.3.3

9.3.4

Restricted Areas

Restricted areas are those areas or activities which have been designated by
department managers as requiring the work permit system, These include (but are |
areas where hydrocarbons, flammable liquids or goses, or oxidizing agents are
handled, stored, piped,. or processed in mgmﬁcant quantities; and critical non-
hydrocarbon operanons The foflowmg -examples of restricted areas: Power &
Energfes; petroieum processmg, pump stations; tank farms; loading plers;
hydrocarb ines; o:l weHs, gas ‘ )ts spéc:ﬁed Iocatrons on marine vesseis

gasoﬁne s

Receiver (Author:zed Craftsmen) R
Authorized craftsmen are the craft supervisors, craftsmen, or others Who have been
certified by their division or department head to sign and receive work permits in the

case of Company employees ahd by sponsoring organization heads in the case of
contractors -

" Work Permit;

There are four work permi.ts:

» Release of Hazardous Liquids or Goses, (yellow) -
This form is required when opening lines or vessels that may release
hazardous or toxic materiols.

. . & Hot Work, (red) -

This form is required when using spark or flame producmg equ;pment and for
vehicle entry info a restricted area. S

o Cold Work,{blue) —
This form is for work that will not produce sufficient energy to ignite
Flammable atmospheres/materiafs.
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10.0

e Confined Spdce Entry,(green) -

This form is required for tank cleaning, tank inspection, work in sewers or

excavations of 4 feet or deeper.

All work in restricted areas must have at least one of the listed work permits. Work

must be performed according to the instruction and precautions specified in the work

permit.

9.4  Function of work permit system,

Work permit forms must be used as appropriate for specific work on a specific site. The work
permit forms are for all types of work in restricted areas. Work permits must be issued for any

of the work or combination of the work identified as mentioned

2.5 Right to stop work and cancel permits

Work permits will be

develops,

vdhd

: conditions change or an emergency

- 2. All the work permit recelvers must have valid work permit certification issued by
Company’s Training Career Development after successfully completion of training and

examination.

WELDING AND CUTTING

_ Welding is a safe operation If carried out in the correct manner. Where equipment is defective or there is

no well-arranged, well-lit, properly ventilated working place, hazards will arise. Alf welding and cutting

work shail be started after recea‘w'ng work permit.

Gas Welding: Oxy-Acetylene Equipment and Use

Personnel working with welding equipment shall be trained, competent, and provided with
personal protection equipment, Welding goggles, helmets, screens, forced ventilation and
similar equipment shall be provided to all workers and to trainees in the immediate area.

10.1 Guases
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Oxygen {02} is odorless. It can promote rapid combustion; therefore, grease and oil must
never be used near oxygen as this could cause fire. Welding, Cutting, and Brozing, Oxygen
cylinders or apparatus shall not be handled with oily hands or gloves. A jet of oxygen must
| _ never be permitted to strike an oily surface, greasy clothes or enter fuef, oil or other storage
tanks. Acetylene (C2H2) has a distinct odor often likened to that of garlic or sour apples. It s
combustible when mixed with air over a wide range {2.5% - 81%). Acetylene burned with
oxygen can produce a higher flame temperature than any other commercial gas. Acetylene
becomes unstable at pressures above 103 kPa (15 psig) which meons it may explode, Under
no conditions shall acetylene be generated, piped (except in approved cylinder manifolds} or
utilized at a pressure in excess of 15 psi gauge pressure. Inside the cylinder, acetylene is
_dissofved in acetone to prevent internal explosion; therefore, it is essentiafl that acetylene
cylinders be stored, handled, and used in the vertical position to prevent the liquid acetone
from escaping and damuaging the valves and other equipment,

Warning: Regufoted Acetylene pressures must never be allowed to exceed 103 kPu
(15 psig) or it may explode.

10.2  Storage of Cylinders .

; itted" . s;gns prommentty displayed. Al

* cyline ured in: an upnght posmon To prevent
ustmg cy!mders storedﬁm the open sho dibe protected from ground contact,

xtremes of Weather or contact with water: Valve e caps shaH “be kept in place when .

eylinders are not in use. Flammable substances shall not be stored within 50 feet of
cylinder storage areas.

. Accordingly, they should not be stored near sources of heat such as rodiators,
furnaces, or near highly ﬂommabie substances like gasoline. Cylinders shall be stored
out of the direct rays of. the sun, in protective enclosures or sun shelters.

(‘M N _ " e Empty and full 'cyﬁnders must be stored separately with empty cylinders plainly
R marked as such, to avoid confusion. Empty cylinders should be segregated according
to the type of gas they have held.

- 10.2.1 Handling of Cylinders
Serious accidents may result from the misuse, abuse, or mishandling of cylinders.
»  Cylinders should never be lifted by their valves since the valves are not designed to take

such stress. When the cylinder s not in tse, the valve shall be protected with the valve -
cap. -
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» All valves must be ﬁrHy closed before o cylinder is moved. Unless a troﬂey-or special
carrier is used, regulators and hoses should be detached from the cylinders, for moving.
Welding, Cutting, and Brazing.

»  Cylinders in transit on vehicles shall have valve caps in place and be firmly secured to
prevent movement. Cylinders shall be secured to avoid any violent contact. Loading and
unloading shall take place carefully. Cylinders shall not be dropped, thrown, dragged,
used as rollers, or as d support. No damaged or defective cylinder shall be used.

10.3 Faults-

"It is not uncommon for minor "explosions" to occur during welding or cutting. Most are more
frightening than harmful, but some can lead to very dangerous conditions. There are four
general groupings of these faufts:

10.3.1 Snap out can occur during use when:

*

B Check cylinder pressures

Both regulators are set czt an mcorrec
Torch nozzle obstructed :

Check regufator setting

.‘ rt
i

- Regulators nofset to correct pressure

Light applied before flow of gas mixture properly estabhshed

- Corrective action:

Close both torch valves, oxygen first
Check cylinder pressures '
Check and adjust regulator settm gs

'pressure L

Cool torch and check nozzle orifice for obstruction

_ Re-light

10.3.3 A flashback is very dangerous. Flashback is caused by gases being mixed in the
hose(s). Usually this mixing of gases occurs when the hoses have been disconnected
from regulators or torches or when a new hose is being used for the first time.
Sometimes it is due to loose connections. Usually one of the hoses will have burst and

possibly ignited.

Preventive action:

Use flashback flame arrestors for regulator and torch

Ensure all connections are tight

Ensure cylinder valves are open and torch valves closed
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Set regulators to the required pressures _

Purge each hose separately and consecutively by opening the torch valve and
allowing gas to flow for sufficient time to ensure only pure gas remains in the hoses
Close the valve for each gas.as the purge is completed :

This purge should be carried out only in the dpen or in extremely well- ventdated greas
Corrective action:

Close both torch valves February

Close both cylinder valves

- Extinguish hose If alight

Repair equipment and hoses

10.4 Fuel Gas and bxygen Manifolds

Fuel gas and oxygen manifolds shall bear the name of the substance they contain in English
and Urdu letters at least 1-inch high which shall be either painted on the manifold or on o
sign permanently attached to Jt Fuel go oxygen mamfolds shaH be placed in safe, well

Manifold hose conn
shaﬂ be such that t

Cy g
R

10.5.1 Voltage

The voltage across the welding arc is normally within the range 20-40V. The voltage -
supplied, however, needs to be somewhat higher so that means of stabilizing and
regulating the arc current can be introduced into the circuit. Using DC, o 60-80V
supply will usually suffice. Using AC, an 80-85V supply will suffice although somé-of -
the latest techniques need an open circuit voltage of up to 100V between electrode -
and work. It should be remembered that a nominal 100V supply has, in fact, a peak
voltage of 141V. For these reasons, DC should be used for welding operations in any
situation where the effect of electric shock is i_:kely to be exireme, such as in damp
and confined spaces (tanks, boilers, etc.).

. 10.5.2 Welding Connections

In each welding circuit there are three main connections: the welding lead; the . -
welding return; the welding ground. All welding machines and accessories such_as
welding returns, welding ground, welding cable, efectrode holders etc, shall be
maintained in sound condlition.
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10.6  Protective Measures

The need for the operator to take safety precautions and preventive measures during
the operation of welding machines to ensure that no safety-related incident occurs

~cannot be overemphasized.

ground.

P

Ensure that the engine protection push button 'pops out' when the engine is switched
off. Under normal circumstances, this button will 'pop out' once the engine is
switched off. '

Muaintain welding and ground cables and connections in good condition and proper
size,

When welding is In progress, the full length of cable must be stretched out on the

Do not adjust the ‘current cor
control. Sparks m’oiten or ‘hot metal
to combustible : the ‘working area. Wherever possible, all
combustible material should be removed from the work area. If It cannot be removed,
it should be covered WJth frreproof matena!

lding is in progress. This can damage the ‘
from the work area can easily set ﬁrL__

Gas cyhnders shou(d be p: tected from faﬂmg sparks?

‘ Opemtors of arc weldmg equ.'pment muist: aiwcrys sw:tch off the current to the
: e!ectrode hofder and remove the efectrode whenever it is to be set down and is not

o, el

actuaﬂy in use!

L

When welding or cutting material tha_t is suppo'rted by a crane, a shield or an

~ effective screen should be provided to protect the suspension ropes or chains.

Grounding cable_s'_shaﬁ only be connected to the work, not to the crane or rigging.

10.7 - Personnel Protection

Helmets, welting hoods, and goggles ere necessary to protect eyes and face (,
Against heat and the effect of the intense light emitted by welding operations. These
goggles should also be worn under the regular welding hoods.

_ Electric welding operations must be effectively screened to prevent nearby personnel

from being affected by harmful radiation. Screens should be made fro fire resistant
materials or should be suitably treated with a fire resistant compound Screens should

be designed and placed so as not to restrict the flow of air for ventilation purposes.

Gloves are necessary protection to the hands against heat, sparks; molten metal, and
radiation, Leather, suitably reinforced at peints of maximum wear, is the material
most generalfy worn. Gloves should be long enough to protect wrists and forearms.
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When gloves are not long enough, protective sleeves of similar materials should be
worn.,

* Safety boots and leggings are essential to provide effective protection against heat,
flving sparks, and fafling metal. Pant cuffs shall never be worn inside of the safety
~ boot. '

10.8 Health Hozards

Apart from the obvious hazards of physical burns, health hazards in welding operations fall
into two classes: hazards from radiant energy and hazards from dusts and fumes.

10.8.1 Radiant Energy

The process of welding produces radiant energy in the form of visible light, ultraviofet
rays, and infrared rays. The_ risk. of th;s ehergy harmmg the operator or other
personnel can be mmfm:zed by the prope use 0 protecttve clothing and shrefdmg

Approued hard hats, ANS{ approved safety giasses Fir retardant clothmg and safety toe
hoes/boots will be the mmrmun] personal prg%tectge equ;p@egt utmzed by aH empfoyees
at the Wor?< site (except in des;gnated areq, i.e. offices). §

s No athletic type shoes, operf-toed shoes, or shoes not made of substantial materials and
design will be allowed, The footwear must protect against the hozords that may be
encountered at the work site, The use of laose clothing, jewelry, etc. will not be alfowed.

*  Additional personal profect:ve equipment may be required as drctated by the chents
regulations, types of work bemg performed and hazards encountered.’

o  Hazards wiff be evaiuoted_for the assigned work, the job type, and work location.
* Regulations for the proper use of designated personal protective equipment shall be
conveyed to all employees and shall be strictly enforced.

e |t is the policy of MEL that each employee utilizes industrial safety dust mask and glasses
© ond. frames as a minimum lungs n eye protection while at a job site. Certain jobs wifl

require that additional eye protection be used as dictated by the hazards.

12.0 TOOLS & PORTABLE POWER TOOLS

e All hand toofs shalf be kept in good repair and used only for the purpose for which they

are designed.
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e Tools having defects that will impair on their strength or rendef them unsafe for use
shall be removed from service.

e All Power tools should be double insulated or grounded,
¢ When work is being performed overhead, tools not in use shall be secured.

* Throwing tools or materfals from one location to gnother, from one employee to
another, or dropping them to lower levels, shall not be perm:tted

¢ Only non-sparking tools shall be used in locations where sources of ighition may cause o
fire or explosion. :

o Power tools shall be inspected, tested and determined to be in safe operating condition
prior to use.

e Power tools shall be’epeﬁxted only by authorized personnel.

i
£
i .

wer tools shall wea tive apparel when it is necessary.

13.0

+ A stairway or ladder is genemﬂy requ;red when a break in elevation of 45 cm or greater-
exists. -

. _AH portabie must be maintained in good condition at all times. -

o Personnel should avo;d using both hands to carry objects while on stairways; if unavo:dab!e, :
use extra precautions. ] . : {:\

_ , ' {
.. Personnel must not use pan and skeleton metal stairs until permanent or temporary treads . .

and landings are provided the full width and depth of each step and Janding.

o ladders must be inspected daify by a competent person for visible defects.

o A ladder must be of the proper length for the job to be done. If it is to be used for access or
as g working place, it shall rise to o height of at least 3 feet (O 9 meter) above the landing
place.

e [Ladders must be used only for the purpose for which they were designed and shall not be -~
foaded beyond their rated capacity.
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Only one person at a time shall climb on or work from an indivfdud! ladder.

User must fqee the ladder when climbing; keep belt buckle between side rails.

Safe clearances shall be maintained to prevent workers from bumping into, or snagging.
Straight Iaddere and extension ladders shall be placed at a slop;e bf 4:1.

User must use both hands to climb; use rope to raise and lower equipment and materials.
Straight and extension ladders must be tied off to prevent displacement.

Ladders that may be displaced by work activities or traffic mest be secured or barricaded.

Portable ladders must extend at Jedst ohe meter above landing surface.

Metal lndders, !adde_ wrth metai remforced s:de rails, and iadders which are wet shall not
be used near electrical equipment with exposed live conductors. Such ladders shall have o
warning notice attached to guard against use near electrical equipment,

' -Alumfnum ladders shall not be‘. &eed where there is likelihood of contact with materials -

harmful to aluminum, such as caustic liquids, damp line, wet cement, and seawater.

‘Fall protection should be considered when working from extension, straight, or fixed ladders

greater than 6 feet from lower levels and both hands are needed to perform the work, or
when reaching or working outside of the plane of ladder side rails.”.

14.0 ELECTRICAL INSTILLATION AND EQUIPMENT

All efectrical work will be performed by quadlified electricions fammar w:th the type of work,
installation and safety requirements. - g

No work is to be done on or in the vicinity of energized circuits unless adequate safety permit
and measures have been taken. '

. Energized wiring in junction boxes circuit breaker panefs r:md similar places will be kept

cé’\}ered ot all times.
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Temporary electr.'c cords must be protected or elevated, but not secured With staples or on
nails or other metol objects.

Worn, frayed or atherwise damaged electrical cords, plugs or sockets are not to be used.

Supply connection from any sacket or extension lead will be WIi’h a piug. Bare wires are not
permitted. :

Splices in electrical leads will not retain the mechanical and dielectric strength of the original

~cable,

Cables passing through work areas will be so arranged as to prevent any tripping hazard or
risk of damuage to the cable.

ftems of electrical equipment used r’n'a‘production area will be explosion proof.

£,
L

Ly

fndustrra} standard

GFJ' {Ground Fau!t Intérceﬁiors} are required on all tenﬂp‘ér&rys eléctfica! circuits located in wet
or damp areas. o ' .

Lock out Tag out Procedure must be implemented at alf the locations where ever the electrical

live circuits or energized equipments exist.

. 15.0 SCAFFOLDING

15.1 Standard & References

All scaffolds will be erected, dismantled, inspection, tagged and oftered by trained scaffold
builders and used as per the specifications and requirements of OSHA Scaffold Safety
handbook. MEL will submit a scaffold pfan to the local authonty for review before erecting -

any scaffolds over 12.2 M (40ft)

15.2  Definitions

@m
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~ Anchorage Safe points of anchorage for lifelines or lanyards, which are part of a personai fall

arrest system, including fixed, substantial siructural members. Anchorage points shaH be
f:xed and able to support a Ioad of ot least 2,260 k.'fograms (5,000 pounds).

Base Plate A stee/ pfate providing a flat bearing surface with a spigot or screw jack for
distributing the load from posts (standards). it has an integral spigot and fixing holes for use
with silfs,

Bearer (Transom) A horizontal transverse scaffold member, that may support platform units,
and which is supported by at least two runners (Iedgers) or connected directly to at least two

- posts (standards)

Board Bearer (lntermediate Transom) A horizontal transverse scaffold tube upon which the
scaffold platform partially rests. Board bearers are supported by runners (ledgers) and are
not installed near a transverse line of posts {standards)

Bearer (Single or Putlog) Coupler A device used for fixing a bearer. {transom or putlog) to a

~ runner (ledger), or to connect a tube used only as a guardrail to o post (standard). -

Check (Safety}'CouplerA Right—dngie coup!ér added to a loaded joint on an- : ‘
under hung scaffold to give suppfementary secunty against shp fo the coup(er carrving the
foad.

End-to-End (Sleeve) Coﬁpier A device used for externally joining two (2) scaffold tubes co-
axiaﬂy end to end. The steef diw'der is located centrally to ensure equal insertion of each tube.

Girder Coupler A device used for connectmg a scaffold tube to o steel wide flange beam [!— - -
beam). Girder couplers shall only be used in pairs, one on each opposite flange.

Right-Angle (Double, 90 Degree, Load Bearing, or Standard) Coupler A : :
foad bearing coupler used for connectmg two tubes fogether ot right angles. It is o cntrca}"
component in the scaffold structure and must resist both s!fp and distortion.

" Fobricated Scaffold Plank Deck, or P!atform A scaffofd p!atform unft equ;pped with end

hooks that engage the scaffold bearer (transom)

DOCUMENT NO. - REVISION PRINT DATE ﬁgﬁ\ PAGE

~ MELHSE/001 . 00 2016/12/25 fo3 TSP 23 of 43




Full Bbdy Harness A design of straps that may be secured about an individual in o manner to
distribute the fall arrest forces over the thighs, pelvis, waist, chest and shoulders, with means
for attaching it to other components of a personal fall arrest system.

Guardrall System A barrier consisting of top rails, mid rails, toe boards, and supporting
uprights, erected to prevent workers from falling off an elevated work area and to prevent
objects from falling onto workers below.

Top rail The uppermost horizontal rail of a guardrail system.

Mid rail A horizontal. rail approx;mateiy midway between the toprail of a guardrail system
and the platform.

Toe hoard A barrier secured along the sides and the ends of a platforim to guard against the .
falling of material, tools, and other objects.

Ladder A device used for clfmﬁ‘h:?‘icj:eefffceﬂy between Ieveis’,’-"fnc!uding:

Platform An efeuated“iii/ork area composed of one or more platform units and a guordrail .
system.

Post {Standard) Vertical scaffold tube that bears the weight of the-scaffold.

Safe Working Load {SWL) The manufacturer’s specified maximum load to be applied to a
scaffoid component

.

LI
P

Scaffo!d A temporary elevated platform (supported or under hung) and its suppbrfing"g- ‘
components (including ties) used for supporting workmen, materfals, or both. Types of
scaffolds include: :

- System Scaffold A scaffold consisting of posts (standards) with fixed connection points that -
accept runners (ledgers), bearers (transoms), and braces that con be interconnected at
predetermined levels, '

Tube and Coupler Scaffold A scaffold constructed of steel tubing that serves as posts
(standards), runners (ledgers), bearers (transoms), braces, and ties; a base supporting the
posts; and specially designed scaffold couplers that serve to connect the various members.
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15.3

Sill {Sole Board or Sa!e Plate) A timber spreader used to distribute the load from o} base plate

to i'he ground.

‘General Requirements

15.3.1 Fall protéction-_

s Fail protection shall be provided after 1.8 meters (6 feet). Fall protections include
guardraif system and personal faH arrest system.

o Fach scaffold craftsman shall continuously wear a full body harness with a shock—
absorbmg fanyard while erecting, aitermg, or dismantling a scaffold.

15.3.2 Guard Rail System

= Guardrail systems (cons.'stmg of top ran’s ___5m1d rails, toe boards, and support uprights)
shall be installed on all open sm’es and ends of{aﬂ elevated work areas fincluding scaffold
' person could fall 1.8 meters (6 feet) or more.

ht of top rails shalf not-!
ers (45 inches) above th

The top edg

: thon 0.95 meter (38 inches) and not -
more than 1.

c;fking/working.surface of a platform.

;Mrd ran's shaﬂ be installed app hal}:&way betpygen the walking/working surface

“the top 7 iail or equ:valent merber’
LR

= Guardrail systems shall be rins'faﬂed before an elevated work area may be used by -
anyone other than the scaffold craftsmen.

= Holes or gaps in elevated wgrk are.as shall have a guardrail system erected around them
or they shall be securely covered with structqr_aﬁy substantial material,

15.3.3 Entry & Exit

A safe means of entry and exit shah’ be prowded and used whenever the elevated work area

. or scaffold pfatform is0.6 meters {2 feet) above or befow a point of access.

15.3.4 High Wind

Personnel shall not be on any scaffold or other temporary elevated work area during storms
or high winds — sustained winds more than 65 kph (40 mph) - unless the scaffold or workmg
fevel is indoors or otherwise unaffected by the weather conditions. .

15.3.5 Capacity
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o All the scaffold and component must be able to sdpport thelr own wait and four times more
than the intended load. ‘

* Al scaffolds shall have a specified load rating, corresponding to the maximum intended load,
of Light-duty (25psf), Medium-duty (50psf), or Special-duty (>50psf). For design, the
maximum intended load (live load) shall be tak._en as the-scaffold’s load rating. '

16,0 CRANES AND RIGGING EQUIPMENT

16.1 - Crane And Rigging Equi;iment Test & Inspection

- MEL shall designate a con;:petent person ta carry out a daily pre-operational inspection by using
appropriate checklist Deficiencies, reported in the daily pre-operational inspection that could affect
the safe operation of crane/rigging equipment, shail be corrected prior to use.

» No crane/rigging equipment shall be used unless it has been certified with a valid
Safety inspection sticker .

Cmne/ﬁfting)e‘j d in an accrdent causing damage to...

safety inspection sticker rmmedratei{ s

... at Jeast one (1) competent person"t'o'serve as an operator for mmal periodic, and any
addltzonaf proof ioad tests ‘

i P’
=5 T S -_;:7

'« Any extensive repair, modification, or alteration to any Crane/lifting equipment
requires a manufacturer’s test certification to be furnished by the MEL to o certified
inspector upon request.

o When a proof-load test is required, the MEL shall develop a proof-load test procedure
and submit it to the Inspection Depdrtment for review and comment. The proof- Ioaif
test shall be carried out by a Project competent person and witnessed by a Thir 4
Party certified inspector. :

» Mobile cranes shall receive a periodic inspection every ninety {90) days or as
determined by the Inspection Department.

e Mobile crane main boom sections, including power pinned sections, shall be
extended and inspected for corrosion, proper operation, and damage, prior to use

and during the periodic inspections.

16,2 ~ Crane lifts:TypesAnd Procedure
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The current scope of work does requires Critical Lift Plan to he accomphshed for
performance of the project

" The crane operator / Mechanical Head shall have the final decision on any crane lift

that affects the safety of his crane

Certified riggers shall be used to rig all !bads, regardless of welght to be lifted,
configuration, or location. This includes such operations as standard and critical lifts,
loading or off-loading trucks (including boom trucks), etc. The MEL shall provide, in

~ writing, the weight of any load prior to the lift.

All hydraulic cranes. traveling inside plant focilities with more than the normaily
mounted boom sections shall do so in strict accordance with manufacturer’s
specifications and procedures. Hydraulic cranes, traveling with more than the
normally mounted boom sections, shall not travel more than 1 km (0.6 miles). All
crane turns shall be assi. n to ensure that the boom tip is clear of any
obstruction.

The use of operartona! aids shall not rep!ace the requirements for verifying load
weights, r d lift parameters.

Standard and critical crane fifts sha( n
km/h (20 mph — 17.4 knot
crane manufacturer,

be performed in wind speeds exceeding 32
9 meters/second), 4un!ess otherwise specified by the

The pinned extensmn of the hydrauhc boom crane shall be extended pnor to usmg a

ﬂb to obtain the maximum hftmg capacity and radius.

All cranes shall have their'safe working foad rating clearly visible in English. All
infoermation and warning decals shalf be in English and Urdu when possible..

All cranes shall be fitted with the following sdfety ftems: fire extinguisher, back-Up
alarm, spark arrestor {for cranes that are without on emission controHed engine
system), and, if apphcabie seat belts for highway driving.

" All cranes shall be leue!ed in accordance with manufacturer’s specifications and shalf

be focated on a properly compacted foundation prior to performing any lift. Welding
or madification on load hooks and other lifting equipment is strictly forbidden.

When outriggers are used, they shall be extended or deployed according to the crane
load rating chart specifications. The crane’s wheels shall be raised completefy off the ..
ground. :

Outrigger mats shail be used under all crane outrigger float pads during crane lifts (if
applicable). Outrigger mats shall be designed to support the total weight of the crane
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and load to be lifted. Any blocking {cribbing) used under outrigger mats shall be
stable to avoid overturning or sinking into the soll. Outngger mats shall not be
permanenﬂy attached to the crane outriggers.

= All cranes shall have load charts avaifable in the cabs stating lift capacity based on
boom length, attachments, boom angle, outrigger configuration, radius, and lift
quadrant. Load charts, if permanently attached to the crane cab wall, shall be
positioned for easy visibifity to the operator while he is seated at his control station.

*  Cranes working in close proximity to operating high heat sources (flare stacks, etc.),
that may affect the boom, sheaves, boom line, etc.,, shall take special safety
precautions to protect such equipment from damage.

» Designated signalman shall be used at all times during the lifting, moving, ond
setting of a load. Only one designated signalman shall give signals to the crane
operator. The type of communication to be used shall be determined prior to the lift
by the MEL Project Manager He shaH also provide a full explanation of hand signals
to be used, whether s mary or back- -up communication.

*  The designated, gnalmcm and crane operator shaH verify that they are familiar with
the same set of hand signals.

* The signalman shall wear d- b ght ﬂuorescent vest for easy identification. Radio
= communication is preferred, especially in cases where signal relays are required. If, at
any, tfme the crane operator. does not have direct eye contact with the desighated
s.'gnalman he. shaH Jmmedfateiy stop the cr ne fift operat:on urm! such tfme that he
R can agam see the s;gnaiman ' :

. v)@

16.3  Rigging Hardware Requrrement

o All sling types shall have identification information permanently affixed with durable
identification tags or wire rope swages and shall be maintained by the MEL so as to . - .
be legible during the life of the sling. :

. Slings shail be shortened, or otherwise adjusted only by methods approved by the
‘sling manufacturer . ‘ . S

«  Slings shall not be shortened or Iengthened by knotting, by re—sphcmg, or by wire
rope clips.

e Slings shah‘ be hitched in a manner that provides the best control of the load.
e Slings ok other rigging hardware in contact with sharp corners.shall be padded with

material of sufficient strength to minimize damage to the sling, other rigging
hardware, and/or the load being lifted.

Working conditions that may affect slings and other rigging hardware shall be
considered, with special attention to temperatures, chemicals, abrasions, etc.
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The rigging hardware manufacturer’s rated SWL capacity shah’ not be exceeded.

All attachmg devices {r e., rings, links, coupling pins, etc.) shaH be selected to prowde
capacities equal to, or greater than, the slings used

¢ Fasteners manufactured in-house from bolts, rods, pins, hooks, etc. shall not be
used. -

Approved, self-closing safety fatches shall be used on all hooks designed for safety
latches.

e Aluminum is prohibited as a material for use as wire rope sling ferrules.

16.4 Crane Operator Testing and Certificotion

= (Crane Operator must, have TUV Third party Heavy Equipment: Operutor Cerfff.'cate '
and it should be vahd o

(f “ ' »  Crane Oper Aust have Pakistan G nt Crane Operator ficense and it shall

. B !’g,%) K % &
iven at a speed or in a manner WhICh is dangerous to other employees or’
equipment, in respect fo the type of vehicle and the area of its use.

o No motor vehicle will be taken onto o job site without specific authonty Jfrom the client or Project
Manager.

& Passengers are not permitted on any mechanized equipment, heavy equipment, forklift trucks or -
{r‘*\ § - . dump truck, unless specific seats are provided for the carriage of such passengers.

» No persons w:h‘ be carried in or on any veh;cle in a manner, which is hkely to expose that person
to risk of injury.

s No vehicle will be parked or used in such @ manner as to restrict the Jree access of emergency
" vehicles or equipment.

» No vehicle shall be so loaded as to obscure the driver's view to the front or sides.

» Only authorized drivers with the valid permit for the specific piece of equipment will be
permitted to operate equipment owned or leased to MEL.

o Al employees operating any motor vehicle equipped with seatri-)‘e!fs. wiﬂ wear seat belts.
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o Keys will be feft in the ignition at all time when on the job site.

e Ingress & Egress - Alf employees shall follow the established routes at the job site, both vehicular

and foot traffic.
* Pedestrian and bicycles shalf have the tight bf way over vehicular traffic.

* Vehicle horns will be used for safety and at blind corners. .

18.0 TRANSPORTATION

o [t is the responsibility of the driver to inspect the vehicle by using appropriate checklist dand

ensure that his vehicle is safe to operate.

o ltisthe respons;bmty of each driver to take h.'s vehfcle to the proper facility for servicing and

repairs when they are requrred or schedu!ed

* The driver of the vehicle is fuﬂy respons:ble an a | ountable for the mechamca! and phys;ca{ I

condition of the v
immediate!y.

hfcfe <'He must report cmy damage heyond normal wear and tear,

The driver {s responsible for transportmg matenais properly and ensuring that a load does not
exceeg’ the manufacturers desrgn load capac:ty All foads must be proper!y secured and tied

vehicle is in motion

e All posted speed limits shall never be exceeded and all focal traffic signs shall be obeyed. -

»  All vehicles shall be parked correctly and/or in designated parking areas. Parked vehicles shall -

not obstruct other vehicles, roadways, access ways or fire hydrants.
19.0 ACCIDENT / INJURY / DAMAGE REPORTING
19.1  Reports Required
This section apbh’es to the following:
o Fatality.
» . Injuries requiring medical attention which result in lost time
. & Damage over Rs 50,000 to contractor’s plant or equment

* Damoge, in any amount
¢ Fires Damage and near misses to cranes and heavy equment
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19.2

Accident In ve&tigation

A preliminary written report shall be submitted within 24 hours foHowed by o detailed written
report,

MEL shall maintain a record of the foﬂowfng;

Work injuries

Fires

* Incidents of property damage ovei RS 50,000

Motor vehicle accident

Incidents involving damage to MEL equipment and property
s Damage and near misses to cranes and heavy equipment.

The record shall be avaﬂabie at aH times and will be submitted anytime to the fecal authority
if required. ‘

The point of an ac 7
determme facts rath

To: determf"ne the point at wh
sequence of events, ‘

ol
e i

i“? - i
Respons;b:ht:es for, lnvest:gat:on i

e Site Mangers /Safety Representative

The Safety supervisor shalf report the incident information immediately to Site HSE
Manager and MEL Project Head by radio, in person and/or e-mail. Safety supetvisor -
shall complete and forward the initial hard copy Incident Report within 24 hours and
finalize those forms w.'thm 3 calendar days to Project HSE Dept. ~

s Project Head
‘The project manager shall review olf accident reports to ensure that all the hecessary
corrective action has been taken and that he has addressed r:my items that may
require action on his part.
19.2.2 Cases to be investigated
Incidents that result in property damage or serious injuries to personnel and

hospitalization of two or more employees. must be fully investigated and reported.
Unless the real cause is known, the hazard cannot be controlled in the future. The
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near-miss incident is equah‘y impartant from the pomt of view of prevention and
should also be thoroughly investigated.

18.2.3 Accident Investigation Guidelines

The scene of an accident must be left undisturbed until Government Affairs, industrial
Security and the Safety supervisor have cohducted thelr investigation. In some cases
the accident site must be rendered safe so as not to contribute to further accidents.
However precautions skall be taken to keep the accident scene intact as much as is
possible, to assist local policy in thelr investigation. The investigation should include,
but not be fimited to the folfowing:

*  Questioning the man in charge and finding out what was planned.

e The injured man's job or the normaf configuration and funct:on of the
 domaged equipment or plant.
Quesnonmg the_mjured man as soon as posszble
v 0s to what they actually saw, not what

sout and neting any signs of misuse,

d 'the explanation of any Jrregu!antres

*  From the mformat:on obtamed estabhshmg the reason why the “unplanned” -
events took over from those that were "planned”.

" Recommending items of corrective action.and methods of :mpiementmg -
‘them to prevent the recurrence- of the mc:dent w0 ¢

,‘supportmg phorographs

Corrective actions  .7:. . -

Include all corrective actions taken or those that should be taken to prevent recurrence of the
incident. Include the specific actions to be token, the employer and personnel responsible for
implementing the actions, and o t.'me frame for completion. Be sure the corrective actions
address the cauges. -
Once the investigation report has been bomp/eted the PH shall hold a review meeting ‘(»H
discuss the incident and provide recommendations. The responsible supervisors shall bv\
assigned to carry out the recommendations, and shall inform the HSE Manager upon
successful implementation of all recommended actions.
19.4 ' Injury and damage rep_orting.
19.4.1 In line with the Clients guldelines the reporting of m_;unes and damage to property
wifl be taken up for;
e Fatal injuries
e Injuries resulting in lost time or medical treatment (other than first aid)
s Damage to the properties of MEL {above 50,000 RS)
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s Any magnitude of fire incidents
o Negrmisses

19.4.2 These records shall be made available for any inspection by the Company ot the site. |
A register covering these aspects will be the source dala for these records.

19.4.3 Employées will be encouraged to report on near misses to the supervisor or to the
safety officer immediately. investigation and an action taken report will be prepared.
These near misses will be discussed in the Tool Box Talks and in the Safety Committee
Meetings. '
20.0 FIRE PREVENTION

20.1  Fire Prevention General

20.1.1 Through the duration of th:s ct; MEL shg{f‘ be responsible 24 hours per day, 7
days per week for ﬁre protectton in'its work and operational areas, including offices,
qn,‘ tool rooms, and 'storage areas

20.1.2 The factor.

B ‘
Consideration should also be’ gfven to protectmg all equipment against fire,
"’;thch cou/d be caused by stormq"’ near combushble materfm' cmd against

. The contractor must a!so take steps fo prevent .'gmnon of construcnon
matenais lubncants, and fuels used in the jOb itself.

. Beware of in'dire_ct sources of ignition: hot welding s!afg' dropped from a
- height for example, or sparks from a fire under an asphalt kettle are familiar
examples of this.

(,\ . Proper bonding and grounding techniques shall be used for any operation - -
: where static electricity could become an ignition source.

. All flammable liquids must be kept in securely capped metal contoiners or
steel drums on which the contents are clearly marked. Gasoline, acetone,
spirits and other volatile liquids with flash points below 320C (900F) should
be kept in strong metal lockers located in well-ventilated, non-combustible
huts or sheds. Drums containing flammable fluids shall be provided with
proper bung vents. Flammable storage areas must be securely locked (or
fenced), posted with a warning sign "Danger: Flammable Area" and must be
located at least 15 meters (50 feet}) away from the nearest building or
storage area for combustibles. No other materials should be stored with
flammable liquids. Flammable gases in cylinders (acetylene, propane, etc.}
shall be segregated from other materials, preferably under an open, well-
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ventilated sun shade. Oxidizing gases {oxygen, chlorine, nitrous oxide, etc,)
shall be stored separately. '

e - Extinguishers shall be focated within 15 meters of any point on the perimeter
of material stored in fuel or combustible materials storage areuos.
Additionaily, these areas shall be identified with signs restricting vehicle
access and prohibiting fire ignition sources and smoking.

o - All fire prevehtioh/ft’re fighting equipment shall be inspected monthly to
ensure they are in a good working order and replaced if foulty. Records of
inspections shall be maintained for review by CEO, as applicable.

. MEL shall establish channels of communication and working arrangements to
obtain the assistance of the fire fighting resources from Client.

. Fuef containers shall be of metal and equipped with an air-vent.

20,

Every . ﬁre mcfudmg those ex mgwshed y._ contrac or personnei shaH be reported to the
Company’s CEO/HSE Dept / Project Head. “The Fire Protection Unit will mspect the area, to
offer suggestions for preventing a recurrence, and to ensure the MEL has re-established his
fire fighting capability by recharging extinguishers or replacing equipment. The emergency
telephone number used for reporting a fire or any emergency that requires Client assistance is -
-required. The MEL must ensure that the number given is posted ot all telephones and that-
Instructions are placed indicating how to report the emergency correctly.

20.3  Fire Watch (A‘
: - _ ()
The MEL shall furnish Fire watch personnel for all cutting, burning and welding, and other
open flame operations. The Fire watches personnel’s will be properly trained and equipped
with the proper fire fighting equipment. The Fire-watch will be responsible to watch for fires,
prevent fires, put fires out, and give the alarm. Each Fire-watch person will be responsible for
a maximum area described by an eight-meter circle on a horizontal plane. All open flame
operations will be within the responsibility area of a Fire-watch, Fire-watchers will wear an
- arange reflective vest with “Fire Watch” printed on the back for easy identification. -

21,0 WELFARE FACILITY

22.1  Drinking Water
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21.2

*  MEL will provide an adequate supply of potabfe water in alf its work areas daily and test
water supply weekly.
= Portable containers for drinking water shall be tightly ciosed and equipped with a tap.
Water shall not be dipped from containers.
= Drinking water stations/containers shall be clearly lobeled os to the nature of its
* contents, and shall not be used for any other purpose,

" w  Drinking water containers shall not be opened in the field by anyone other than

employees desighated to service and maintains the containers.

»  Non-potable water outlets shall be clearly labeled as being unsafe for drinking, or
washing purposes.

= Portable Water containers shall be ciecmed weekly, using bfeach wash and baking soda

. rinse.

= Single use drinking containers shall be provided at each water container. Adequate trash
containers shall be provided to dump the single use drinking containers. The use of a
common drinking cup will not be permttted Personnel are not permitted to drmk directly

" from the container.

Tollets

» Toilet focilities shm‘! be prowded for employees to the ratio of one toilet per 15
empioyees

»A%.fssz"m - -

Lunch / Break Areas

"  Employees shall take breaks and eat lunch in designated areas only. These areas shalf be
free from hazardous materidls or other possible contaminates.

= Lunch and break areas shall be removed from active work areas where empioyees wou!d
be exposed to on-going work while eatmg funch or taking a break.

= Contractor shall ensure ol tmsh debns and food residues are ciecmed up ot the end of
* the break.
»  The lunch and break areas shaﬂ be shaded ogainst sun and sandstorms, The locations and
requirement of such facility shall be approved by CEQ/ HSE Dept.

22,0 HOUSEKEEPING

e  During the course of construction, all debris and scrap material shall be kept away from the work
ared. Work areas shall be cleaned at the end of each shift.

e Containers shall be provided by Contractor for the collection and separation of waste, trash, oily
and used rags and other refuse. Metal (Dumpster type) containers must be used and emptied

promptly.
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23.0

JOB SITE INSPECTION

24.1 - General Reqa;rem

" Garbage and other waste shall be d;sposed af at frequent and regular mterva!s in ¢ manner

approved by Ownet.

Contractor shall notify Owner of any hazardous waste it WIH generate during performance of the
Work. Contractor has the direct responsibility of maintaining proper storage of these wastes.
while on site and will verify to Company in writing that the wastes have been disposed of in a
fegal manner.

_ Contractor shall not pour, bury, burn, not in any way dispose of a chemical on the work Jjobsite

without the permission of the Company.

Materials and supplies shall be stored in locations, whlch will not block access-ways, and
arranged to permit easy cleaning of the area. In aregs where equipment might drip oil or cause
other damage to the floor surface, a protective cover of heavy gauge, flame resistant oil-proof
sheeting shall be provided between the equipment and the floor surface sheeting so that no oil or
grease contacts the concrete. This requirement is applicable to both finished and unfinished
floors.

All hoses, cables, extension cords, and similar materials shall be located, arranged, and grouped
so that they will not block any access-way and will permit easy cleaning and maintenance.

In addition to the hazard controls specified. in this document, Project Actrwty Self-Assessment
Checklists are contained in Attachment fo k ‘b:'caf construction activities. The Project-Activity
Self- —Assessment Checklists are base “upon minimum regu/atary compliance and some site-
speafrc reqwrements may be more stnngent The MEL shall tise these checklists to assess the
adequacy of s:te—spec.'ﬁc safety requu‘ements and a’etermme if employees will be safe. The
objectwe of the seff assessmegt process is to Jdentffy gaps m“‘-praject safety performance, and
§ prompt for: corrective’ actions in addressmg these gaps.:The self assessment checklists,
mctudmg documented correctrve actions, shall be made part of the permanent project records
and maintained by the HSE Supervisor. The self-assessment checklists will be used by the
Supervisors, Engineers, Skilled personnel and Safety Officers in evaluating the MEL
compliance on site. If hazardous conditions exist or are apparent during the self-assessment, -
immediately notify the employees in the area and do not continue work In that area.

23.2 Deficiency Tracking System

23.2.1 Behavioural Base Safety - K
MEL believes In behavioral monitoring procedure. Behavioral observation will be
“done by all Managers, engineers and Supervisors, They will make observation of Tools

and Equipments, unsafe position; unsafe location, SSA, Barricades, permits, etc on-

daily basis. Both good behaviors and questionable or unsafe behaviors will be
annotated on the form and discussed with the observed worker(s) and his foreman.

Any unsafe behavior or acts observed will be documented in writing to the project

Head for action. '

23.2.2 SafetyAudit .
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Site HSE Manager & supervisor will regularly conduct o daily Safety Audit to

evaluate company safety performdnce and discuss with project Head/ Manager and

Supervisor to make corrective action for those unsafe work proctices, equipment
condition, tools condition, PPE usage, work permit compliance, housekeeping, etc.

tnspection shall be documented using appropriate checklist.

23.2.3 Self Assessment Checklists

All Site supervisors, Engineers, skilled personnel and safety supervisors will complete
self asseéssment on daily basis by using checklist form. Any item which is showing risk
must be explained on the last sheet of the checklist, and followed up for corrective
action. These risk assessment checklists once completed and signed by the inspector,
reviewed with the applicable supervisor and / or employee and signed by the project
manager wilf become a permanent record of inspection and part of the profect files.

24.0 EMEkGENC Y PLANNING & RESPONSE . R -

24.1

24.3

Purpose

] -guidance to alf Emergency Response
ugtion effectively throughout the project.
action plans are documented in this plan

The purpose of this

Members to effectively. control an emergency’
Specific requirements, roles and responsibilities,
to minimize the damages of an emergency Incident. -

scediire is tq}provide ;

Definitions

E

e
SRS

le évent which must be dealt with af once. This may
include any kind of event that may result in injury of personnel; damage to project
facilities, infrastructure or damage to environment, involving fire and explosion,
spillage of toxic, combustible or corrosive chemicals release of flammable or toxic
gas, S

o Major Incident

A Major Incident involves serious property damage, equipment failure, fire, fatal or.
personnel injury, catastrophic incident e.g. storm, flood, earthquake including
terrorism and may require assistance of external emergency response teams to -
control the impact of an explosion, demolition, severe or life threatening injury, or
_illness to one or more persons.

*  Minor Incident

A Minor Incident involves only internal emergency response to control the impact
fsuch as a small fire, small flange leak, first aid Injury etc.)

Emergency preparedness training
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25.0

26.0

The 'emergéncy response plan will be reviewed during the employee orientation and

occasionally during site safety briefings. The briefings should include:

‘Emergency procedures for fires, explosions, chemical and vapour releases, personnel
injuries, and suspected over exposure as they dpply to the site Location of onsite
emergency equipment and supplies of clean water Contact information for on site
Emergency Medical Treatment. Local emergency contacts, evacuation routes, and assembly
points Site communication and location of phone or radio nearest to the site Names of

onsite personnel trained in first-aid and CPR.

24.4 Emergency evacuation procedure

All-the MEL personnel are trained on emergency evacuation procedure. They will be further
-trained in fine with the client’s requirements thru the induction programs and emergency drills.
An line with the client’s guldelines for emergency procedures.

a) On hearing the “Stop Work Alarm’.
b} Al equments will be shut down

¢)
y

)

HAZARD M ERIAL AND WASTE MANAGEMENT

the}superv;sor will ensure immediate stoppage of work.

dall efectncai_ﬂequments will be :solated

Effectzve info mat;on and trammg oh hazardous chem:ca{s shaH be: grven to pro;ect employees by
their employer at the time of initial assignment and/or whenever a new physical or health hozard the
employees have not been previously trained about is introduced into their work area.

All on"sfte' hazardous chemicals shall have an accompanying MSDS available to employees for -

reference,

The.MEL‘sha!_f éubmit a'colpy of the MSDS sheet to the HSE Dept for all onsite hazardous chemicals
and when a new hazardous chemical is introduced to the project. :

"—"=..
= f
VL O

The HSE Su;bervisor will complete the Chemical Inventory to verify that training is provided on the
hazards associated with these chemicals and the control measures to be used to prevent exposure to

personnel are implemented.

MEL shalfl pfovide documentation to verify that they have provided adequate employee training for
the onsite hazardous chemicals.

Al chemical containers shall be labelled with the identity of the chemical and with hazard warnings.

All hazardous materials will be properly stored. The Safety Supervisor will give consideration to

compatibility, quantity limits, secondary containment, fire prevention, and environmental conditions.

JONIZING RADIATION
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MEL shall appoint qualified employee as Radiation Coordinator. The person shaill be
responsible for aspects of work involving the storage, the handling, the transportation and
the use of ionizing sources on the project and ensure safe work practices and procedures are

~ followed by MEL employees. All ionizing and radioisotope source and x-ray work will be done

with the coordination of other project participants working on the project,

Radiographers are expected to safely use radiation sources in the course of their work and
must be in possession of a valid Permit to Use Material/Equipment Producing lonizing
Radiation” before they can work with o radioactive source.

Contractor shall ensure all personnel that are occupationally exposed to jonizing radiation,
are subject to a regular medical check and continual medical monitoring, a copy of such
medical report must be kept on record and made avadabie for inspection to authorities and
HSE Dept.

Unshielded sources are kept ato sufﬁment distance from personne! so as not to pose a health
hazard to them. -

s to be performed

2T .. e

fa, 4., ;iaf?ﬂ‘«.u

Contractor shall mspect prior to the start of i Jomzmg rad;atron
Work to ensure:

% People that are performmg the Work are licensed and have valid cert:ﬁcatfon of the
Pakistan Government.
}:* Each person involved in the Work has o momtonng film badge and o pocket
dosimeter. '
% A survey meter with audible and visual alarms is in the areo for radiation area
monitoring and shalf accompany the source each time.

& An accurate accounting system is kept for each source coming onto the project and
shall include the serial number, receipt date, decdy chart and projector or transit
container used.

< The work areas in which ionizing radiation work is to be performed are barricaded,
warning signs and lights posted, perimeter guards posted and alf workers removed
from the area before work starts.
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& Asafe access and egress will provided to the Work location with adeguate lighting.

*  MEL shall ensure all vehicles transporting fonizing and radioisotope sources onto the project :
are fitted with yellow revolving lights on rooftop and dre marked “NDT Radiography” on both
sides and rear end of the vehicle. '

27.0 ABRASIVE BLASTING AND PAINTING

= All operators of abrasive blast cleaners shall be instructed and trained in the correct use and
hazards associated with abrasive blast cleaning equipment and abrasive materials.

" Abrasive blast cleaning equipment may only be operated with all protective guards and
controfs in place and working properly, and in accordance with manufacturer's
recommendations.

= Areas where abrasive blast cleaning is in progress shall be suitably barricaded to keep -
unauthonzed personnel out of the hazardous area, or, otherwise protected. Warning signs
shalf be posted in hazardous areos Wfth su.'tabie warnmgs of the potential dangers (e.g., "No

ing J Progress”) -

Abrasive biast cfeaners""shaﬁ wear ari air supplied.hobd, type "CE" supplied-air respirator,
approved for abrasive, ba’ast cleaning by the National Institute for Occupational Safety and
Health (NIOSH) of the United States Department of Health and Human Services, and the Mine -
Safety and Health Administration (MSHA) - '

» Hoses and nozzle fittings shall be securely fixed to prevent unplanned disengagement durmg -
abrasive blast cleaning operations.

x - Abrasive blast cfeanr’ng equipment shofl be designed to automatically shut off the flow oé”“— 5
abrusive and propéifant, if for any reason the operator releases the control switch. '

"= All electrical equipment such as switches, panel boards, electrical motors and associated
equipment must be de-energized before spray painting to eliminate explosion hazards. Fire
extinguishers should be located ot the work. Work areas should be kept as clean as
practicably possible. :

* The use and storage of flammable paints and solvents shall be kept to restricted areas and -
these areas should be suitably marked with the appropriate warning signs. Flammable paints
should be kept in a special building or in a sun shelter.
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28.0 SAFETY MEEETINGS

29.1 Project Employee Orientation
The employee orientation shall include PPE Troining, Review emergency evacuation
procedure, Fall protection Training, Crane and rigging Training, Blood born pathogen raining,
Scaffold Training; Stair and Ladder Safety Tralning, First Aid Training etc.

29,2  Pre Task Safety Meeting :
Each day, the onsite supervisors shall hold informal safety training with each member of their
crew. Information discussed and training performed shall pertain to current project activities
and scope of work. This training shall be documented by using PTSM checklist.

29.3 Tool Box Talk

Tool Box Talk will be conducted every day for maximum of 15 minutes. This will precisely talk

about the hazards of the job pla iated with and the control measures in place.

The talk will be carried out by t_ . sisted by site safety officer. The talk will

be in Enghsh/Urdu and at Ieast in one'of a lar cévermg majority of the work force.
fp\ : ' Signing sheet of Tool Box Talk. shaﬂ be docume, roject fife.

294 Safety Committee Me’et. g

Safety Committee Meetmg will be . fucted every week_ ona fixed day, ﬁxed time,. Such
mee ngs will follow the minimuni’ agenda recordmg of the mmutes & e:rculatmg to fhe

Lworkforce m addmon to the abpve The prcqecf Head shaﬂ b
" resburces for fmplementmg the recommendatlons of the meetmgs

29.0 NIGHT WORK TP R

e Inaddition to the existing plant lighting additional lighting would be provided, if required.
- o \When traffic control is required employee will be provided with reflecting type vest.

£ \} o Afl employees Workmg in a high traffrc area will be provided with reﬂect:ve vest.
e The night shift Engineers will be the emergency controlfer. - -

. Criticaf work such as confined space entry will be done under strict supervision.
e Adequate warning signs of reflective type / safety barricades will be used.

e Stand by generators and emergency vehicles will be arranged as per the contractual
Terms and cond.'trons

30.0 PRESSURE TEST

» A work permit shall be issued prior to commencement of hydrostatic test operations.
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o Where isolation valves are lsed to contain test pressures, they must be of adequate rating for
the pressure to be encountered.

e Prior to testing, investigotions shall be carried out to verify whether or not temporary
restraints are required to restrict the movement of piping and joints during testing; when
necessary, adequate restraints shall be provided.

. Press'ure relief valve(s) shall be used to prevent over pressuring of the equipment,

¢ Only calibrated test gouoes shall be used and they should be mounted in the upright position.

* A system under test shall be depressurized (with the exception of pressure due to a liquid
head) before any work is done to stop leaks or repair weakness, including the tightening of

bolts. In tightness tests, bolts may be tightened without depressurizing, If specifically
approved in the written test procedun

31.0 DEMOLITION

Before any.demolition work Is S “MEL assigns o competent Person in writing as the
“petrson responsible for all work oh site. The man appointed shall be experienced in demolition
operot:ons His duties wm‘ mcfude the direct superws.'on of the work force, ensuring that work
< permit requrrements are met;. GJSOH wrth other contractors WOrkmg in the generai area and
with operotors ano‘ con%truct:on or, momtenance engmﬁeerﬂs Do

o Al utility services such as electricity, gas, and water must be shut off and the main supphes
disconnected outside the line of the demolition work.

o - Adjacent structures and equipments shall be prbtected from demolition debris that can likely -
cause hazards to the general public. Also, bracing must be installed to insure stability of -
adjacent structures. :

e Barricades must be erected around the work orea. Signs bearing the words "Danger é’i g
Demaolition in Progress" in English and Urdu must be erected at each approach to the
barricade. -

o It should be remembered that the safest and most efficient method is to start at the top and
dismantle in the reverse order of construction. There are, however, cases where such a
method is impractical or uneconomical and where other methods have to be considered.

e A sofe means of decess to and egress from all working places must be provided. Work places
and the areas around ladders and stairways must be kept clear of material and debris.

s All steel construction should be demolished column length by column length and tier by tier. A
structural member being removed must not be under any stress other than its own weight.
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Members being cut or dismantled should be chafned or lashed in place to prevent
uncontrolfed swinging or dropping. '
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Executive Summary

% ‘The Draft Report for interconnection. of 26 MW Mirpurkhas Energy Limited
(MEL) Bagasse based Cogeneration Power Plant with HESCO grid system is
submitted herewith. o

<% Mirpurkhas Energy Limited would like to go for high .press{lre cogeneration with
the aim of exporting a maximum of 23.50 MW electrical power to the national
id, B : _ . |

» The study objective, approacﬁ and m,efhodology have been described and the
_ plant’s data received from the Client is validated. The network around
% Milpuﬂdla_s.Energy Limited' (referred to as MEL in the remainder of the report) at

7 132 kV and 11 kV has been modeled as. shown in Appendix-B (Sketch-1).

The necarest HESCO grid facility available for interconnection to MEL is

Mirpurkhas-2 132 kV Grid Station and Samaro 132 kV Grid Station.

& Keeping in view the location of -Power Project, it is proposed fo connect
Mirpurkhas Energy Limited via Jooping In-Out of the existing Transmission Line

from 132 kV Samaro grid station to Mirpurkhas-2 132 kV grid station. The
.looping distance as conﬁrmed from site visit wou‘ld be 2 km and the conductor
used would be Lynx. The scheme is shown in Sketch-2 in Appendix-B.

& MEL would generate power at 11 kV voltage level from where it is stepped-up to
132 kV using two 132/11 XV transformers with rating of 3 1.5/40 MVA.

% The p1oposed scheme would require two 132 kV line bays at the 132 kV

Q 'substatmn of MEL for the connection to 132 kV Samaro grid station and

Mirpurkhas-2 132 kV grid station. Furthermore it would also require two

transformer bays for the connection of two 132/11 kV transformers with rating of
31.5/40 MVA.

+

%+ With the gross capacity of 26 MW, the spillover froin MEL would be 23.50 MW
“in Off- Season and 20.50 MW in the Crushing Season.
% In view of plarmed COD of MEL 1n ‘September 2018, the above proposed
interconnection scheme has been tested_ for steady state conditions through
detailed foad flow studies for the peak co‘nditions of
o January 2019 for ma;ximur_n thermal power dispatches in the grid *

dﬁr'mg the Crushing Season ‘I_"or MEL.

o : i 1=
-1 3]
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o September 2019 for maximum hydropower dispatches in the grid
during the off-season for MEL,

The system conditions of normal and N-1 contingency have been studied to meet

the reliability criteria of NEPRA Grid Code.

-

% The proposed scheme of interconnection has also been tested for the extended

term scenario of peak load conditions of the year 2021 for steady state conditions.
% Steady state analyéis'by load flow for all the scenarios described above reveals
that the proposed écheme is adequate to evacuate the spillover of up to 23.50 MW
power of the Plant under normal as well as contingency conditions. |
% The short circuit analysis has been carried out to calculate maximum fault levels
at MEL and the substatiqns of 132 kV in its vicinity. We find that the fault
currents for the proposed scheme are within the rated short circuit capacities of

switchgear installed at these substations. There are no violations of exceeding the

rating of the equipment due to contribution of fault current from MEL.

.

% The maximum short circuit levels of MEL 132 kV is 8.99 kA and 9.17 kA for 3-

phase and 1-phase faults respectively for the Year 2019 and 9.37 kA and 9.47 kA ‘é
fmj 3-phase and 1-phase faults respectively for the Year 2021. It would be
advisable to go for standard size switchgear of short circuit f_ating of 40 KA. It
wouid provide large margin for any future increase in short circuit levels due to
future generation additions and network reinforcements in this area. ;
% The dyllalﬁic stﬁbility'analysis of proposed scheme _6f interconnection has been

carried out for January 2019. The stability check for the worst case of three bhase f

fault right on the 132 kV bus bar of MEL substation followed by the final trip of ' 1
one 132 KV circuit emanating from this substation, has been performed for fault
clearing of 5 (100 ms) and 9 cycles (180 ms), in case of stuck breaker, as ;
understood to be the normal fault clearing time of 132 kV protection 'systém. The .
stability of system for far end faults of _S-ﬁhase occutring at 132 kV bus bar have
also been checked. The proposed scheme si?ccessfully passed the dynamic
stability checks for near and far faults for the most stringent cases. The system is
found strong enough to stay stable and recovered with fast damping.

% The proposed scheme of interconnection has no technical constraints or problems,

it fulfills all the criteria of reliability and stability under steady state load flow,

rr
[
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contingency load flows, short circuit currents and dynamic/transient conditions;

and is therefore recommended to be adopted.

ikl
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1. Intr_oduction

1.1 Baékground

Mirpurkhas Energy Limited PP would like to go for high pressure cogeneration with
the aim of exporting spillover power to the National Grid. The electricity generated
from this project would be supplied to the grid system of HESCO through 132 kV
grids available in the vicinity of this pfoject. The nearest grid facility is Mirpurkhas
132 kV Grid Station and Samaro 132 kV Grid Station as shown in Sketch-1 in

Appendix-B.
s . L.
v 1.2 Objectives
(_ '

The overall objective of the Study is to evolve an interconnection scheme between
MEL and HESCO network, for stable and reliable evacuation of the electrical
power génerated from this plant, fulfilling N-1" reliability criteria. The specific

objectives of this teport are:
1. To develop scheme of interconnections at 132 kV for which right of way
' (ROW) and space at the terminal substations would be available.

2. To determine the performance of interconnection scheme during steady

state conditions of system, normal and N-1 contingency, through load-

flow analysis,

3. To check if the contribution of fault current from this new plant

increases the fault levels at the adjoining substations at 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
‘substation at MEL.,

4. To check if the interconnection withstands dynamic stability criteria of

post fault 1'ecove1y with good damping.

[

POWER PLANNERS INTERNATIONAL PAGE 7 OF 27

Rt e T

s

o T el




L & L

1.3  Planning Criteria

- The planning criteria required to be fulfilled by the proposed interconnection is as

follows:

Steady State: _

Voltage - £ 5 %, Normal Operating Condition
_ + 10 %, Contingency Conditions

Frequency 50 Hz Nominal

49.8 Hz to 50.2 Hz variation in steady state
49.4 - 50.5Hz, MirvMax Contingency Freq. Band

3
e

Short Circuit:

Substation Equipment Rating for 132 KV should be 31.5 kA or 40 kKA.

K

Dynamic/Transient:
The system should revert back to normal condition after dying out of transients
without loosing synchronism with good damping after permanent three-phase fault on

any primary transmission element; including: transmission circuit, substation bus

section, transformer, or circuit breaker. It is assumed that such a fault shall be cleared
by the associated circuit breaker action in 5 cycles,

In case of failure of primary protection (stuck breaker case), the total fault clearing -
time from the inétant 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 'highe'r voltage levels,

L
1.3
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2. Technical Data

The number of generating units at MEL is one. The following data have been

provided by the Client:
2.1 MEL data

Gerierator data:

Gross ca:pacity of power plant |
Lump sum MVA capacity |
Generating Voltage '

Power factﬁr

Crushing S_eason:

Load + Auiﬂialy Consumption
Spillover to the Grid
Off-Season: ‘

Load + Auxiliary Cdnsumption

Spillover to the Grid

GSU Transformer

GSU Transformer reactance

2.2 Network data

=]1x26 =26 MW
= [x33.65=33.65 MVA
=11kV

= 0.80 lagging

=550 MW

=20.50 MW

=2.50 MW

=23.50 MW

=31.5/40 MVA (x2)

=12.5%

The latest Generation Expansion Plan and Load Forecast has been used as provided

by NTDC and is shown in Appendix-A.

The 132 kV network in the area near MEL are as shown in Sketches in Appendix-B.

The system data of HESCO has been used as already available with PPL

ll\
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1 3.

Study Approach and Methodology

3.1 Understanding of the Problem

.

Mirpurkhas Energy Limited PP would like 1o go for high pressure cogeneration with

[
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the aim of exporting a maximum of 23.50 MW supply to the grid during the Off-
Season and 20.50 MW in Crushing Season. The proposed Power Préjedt is going to
be embedded in‘the transmission network of HESCO through this nearest available
132 kV network. '

The adecjuacy o.f HESCO network of 132 kV in and around the proposed site of MEL
has been investigated in this study for absorbing and transmitting this power fulfilling

the reliability criteria.

3.2 Approach fo the problem

The consultant has applied the following approaches to the problem:

A. base case network model has been prepared for January 2019 (Crushing
Season) and September 2019 (Off-Season) after the commissioning of MEL in
. September 2018, comprising all 500 kV, 220 kV and 132 kV systém,
envisaging the load forecast, the generation additions aﬁd transmission

expansions for that year particularly in HESCO.

Month of January 2019 and September 2019, while representing Crushing
Season and Off-Season respectively, also represent low water and high water
conditions respectively in the grid system. Thus both the high water and low
wat.er flow patterns can be observed allowing us to judge the maximum impact
of the plant on the transmission system in its vicinity, In addition, case for
extended term scenario of the year 2021 has also been studied.

hltcrconnéction scheme without anylphysical constraints, like right of way or
availability of space in the terminal substations, have been identified.

-Perform technical system studies for peak load conditions to confirm technical
feasibility of the interconnections. The scheme will be subjected to standard
allalyéis like load flow, short bircuit, and transient stability study to check the
strength of the machines and the proposed interconnection scheme under

disturbed-conditions.
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e Determine the relevant equipment for the proposed technically feasible

scheme.

* Recommend the technically most feasible scheme of interconnection.

.
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4. Development of Scheme of Ihterconnection

4.1 The Existing and Ongoing Network

26 MW Bagasse based cogenératioﬁ_ PP, Mirpurkhas Energy Limited is located in
District Mirpurkhas embedded in the disfribution network of HESCO. The existing
132 kV network available around MEL is shown in Sketch-1 in Appendix-B. The
neéreéf intérconﬁection facilities of HESCO at time of commissioning of MEL would
be as follows:

e 132 kV Mirpurkhas Grid Station

e 132 kV Samaro Grid Station
The system around MEL has another co-generation power plant in the vicinity Le.
Mehran Sugar Mills PP. There is a strong 220 kV network in the vicinity connecting
Hala Road 220/132 kV grid station with Jamshoro 220 ¥V, T.M.Khan 220 kV and

Mirpurkhas 220 kV substations. A stréng system helps in stable operation of a power
plant. |

4.2 The Scheme of Interconnection of MEL'

Keeping in viéw of the above nientioned 132 kV netwo.rk available in the vicinity of
the site of the MEL, the interconnection scheme for MEL has been developed.
According to the new scheme, it is proposed to connect Mirpurkhas Energy Limited
via looping In-Out of the existing Transmission Line from 132 kV Mirpurkhas grid
station to Samaro 132 kV grid station. The looping distance as confirmed from site
visit would be 2 km and the conductor used would be Lynx. The scheme is shown in

Sketch-2 in Appendix-B. The network of MEL has been modeled at 132 KV and 11 .
kV. .

e
-1
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5. - Detailed Load Flow Studies

5.1 Peak Case Load Flow January 2019, without MEL

A base case has been developed for the peak load of January 2019 using the network

_data of NTDC and HESCO available with PPI, after updating with latest Joad forecast

and. expansion plan of NTDC and HESCO. The pealk load of the year 2018-19 for
HESCO has been modeled as per the latest PMS Demand forecast obtained from
NTDC. '

The results of Joad flow for this base case are plotted in Exhibit 0.0 of Appendix-C.

The system plotted in this Exhibit comprises of 132 kV network feeding Hala Road,

Samaro,'MiAr Wahg, Mirpurkhas and the sutrounding areas.
The load flow results show that the power flows on all the circuits are within thejr

normal rating. The voltage profile of these surrounding substations is also within

normal limits.

For N-1 contingency conditions we have performed the following cases

Exhibit - 0.1 - ) Trip Mirpurkhas to Mirpurkhas-2 132 kV Single Circuit
Exhibit - 0.2 Trip Mirpurkhas-2 to Samaro 132 XV Single Circuit
Exhibit - 0.3 _ Ti‘ip Mirpurkhas to Samaro 132 kV Single Circuit
Exhibit - 0.4 Trip Mirpurkhas to Mir Wahg 132 kV Single Circuit
Exhibit - 05 Trip Mehran to Mirpurkhas 132 kV Single Circuit
Exhibit- 0.6 Trip T.A.Yar to Mirpurkhas 132 KV Single Circuit

We see that in all the cases the power flows on all circuits remain within their rated

limit. Also the bus voltages are within the acceptable operating range.

5.2 Péak Casé Load Flow January 2019, with MEL in Crushing

Season

The scheme of irterconnection modeled in the load flow for MEL is as described in
Chapter-4.
Load flow studies have been carried out for January 2019 because it represents the

maximum thermal power dispatch conditions in the grid during the Crus'hing Season

s
L]
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condithn, fc.)-r MEL. Thus the loading on the lines in the vicinity of MEL will be
maximum, allowing us to judge the maximum impact of the plant on the transmission
system in its vicinity. The results of load flow with MEL interconnected as per
proposed scheme are shown in Appendix-C.

The results of Normal case of Peak January 2019 are plotted in Exhibit 1.0. We find
no capacity constraints on 132 kV circuits under normal conditions i.e. without any
outages of circuits. _

The power flows on the circuits are seen well within the rated cdpaci-ties and the
voltages on the bus bars are also within the permissible operating range of + 5 % off

the nominal.

N-1 contingency analysis has been carried out and the plotted results are attached in

Appendix — C as follows;

Exhibit — 1.1 | Trip Mirpurkhas Sugar Mill 132/11 kV Transformer

Exhibit - 1.2 Trip Mirpurkhas Sugar Mill to Mirpu'rkhas—Z 132 kV Single
Circuit ' o

Exhibit — 1.3 Trip Mirpurkhas to Mirpurkhas-2 132 &V Single Circuit

Bxhibit— 1.4 . Trip Mirpurkhas Sugar Mill to Samaro 132 kV Single Circuit

Exhibit — 1.5 Trip Mirpurkhas to Samaro 132 kV Single Circuit '

Exhibit — 1.6 ) Trip Mirpurkhas to Mir Wahg 132 kV Single Circuit

Exhibit — 1.7 Trip Mehran to Mirpurkhas 132 kV Single Circuit

Exhibit—1.8 '~ Trip Mirpurkhas to T.A.Yar 132 kV Single Circuit

We see that in all the contingency cases, in the event of outage of any circuit, the
intact circuits remain within the rated capacity.
Also the bus bar voltages are well within the permissible limits in all the contingency

events.

53 Peak Case Load Flow September 2019, with MEL in Off-

Season

The scheme of interconnection modeled in the load flow for MEL is as described in

Chapter-4.

v
A,
-
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Load flow studies have been carried out for September because it represents the
maximum hydropower dispatch conditions in the grid during the Off-Season for
MEL. The results of load flow with MEL interconnected as per proposed scheme are
shown in Appendix-C. '

The results of Normai case of Peak September 2019 are plotted in Exhibit 2.0. We
find no capacity conétraints on 132 kV circuits under normal conditions i.e. without
any outages of circuits. | ,‘ '

The power flows on the éircuits are seen well within the rated capacities and the
voltages on the bus bars are also within the permissible operating range of + 5 % off

the nominal.

N-1 contingency analysis has been carried out and the plotted results are attached in

Appendix — C as follows;

Exhibit — 2.1 | Trip Mirpurkbas Sugar Mill 132/11 kV Transformer

Exhibit—2.2 Trip Mirpurkhas Sugar Mill to Mirpurkhas-2 132 kV Single
Circuit

Exhibit - 2.3 Trip Mirpurkhas to Mirpurkhas-2 132 kV Single Circuit

Exhibit — 2.4 Trip Mirpurkhas Sugar Mill to Samaro 132 kV Single Circuit

Exhibit ,“'2_5 Trip Mirpurkhas to Samaro 132 kV Single Circuit

Exhibit — 2.6 Trip Mirpurkhas to Mir Wahg 132 kV Single Circuit

Exhibit — 2.7 Trip Mehran to Mirpurkhas 132 KV Single Circuit

Exhibit — 2.8 Trip Mirpurkhas to T.A. Yar 132 kV Single Circuit

We see that in all the contingency cases, in the event of outage of any circuit, the

intact circuils remain within the rated capacity.

Also the bus bar voltages are well within the permissible limits in all the contingency

events.

5.4 Peak Load Case 2021: Extended Term Scenario

We have also studied the future scenario of Year 2021 to assess the impact of the

plant in the extended term.

A\
“\ny
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The results of Normal case of Peak 2021 are plotted in Exhibit 3.0. The power flows
on the circuits are seen well within the rated capacities and the voltages on the bus
bars are also within the permissible operating range of + 5 % off the nominal.

We find no capacity constraints on 132 kV circuits under normal conditions ie.

without any outages of circuits.

‘N-1 contingency anéiysis_ has been carried out and the plotted results are attached in

Appendix - C as follows;

Exhibit - 3.1 ‘Trip Mirpurkhas Sugar Mill 132/11 kV Transformer
Exhibit 4‘3.2 * Trip Mirpurkhas Sugar Mill to Mirpurkhas-2 132 kV Single

‘ ‘ Circuit _ ,
Exhibit - 3.3 Trip Mirpurkhas to Mirpurkhas-2 132 kV Single Circuit
Exhibit —3.4 Trip Mirpurkhas Sugar Mill to Saméro 132 kV Single Circuit
Exhibit — 3.5 Trip Mirpurkhas to Samaro 132 kV Single Circuit
Exhibit - 3.6 Trip Mirpurkhas to Mir Wahg 132 kV Single Circuit
Exhibit-3.7 Tﬁp Mehran to Mirpurkhas 132 IV Single Circuit
Exhibit — 3.8 Trip Mirpurkhas to T.A. Yar 132 kV Single Circuit

The power flows on the circuits are seen well within the rated capacities and the
voltages on the bus bars are also within the permissible operating range of £ 10 % off
the nominal for contingency conditions’ criteria

We find that fhere are no capacity éonstraints in the proposed connectivity scheme of
MEL., o

5.5 Conclusion df Load Flow Analysis

The proposed interconnection scheme of MEL is adequate to evacuate the spillover
electrical power from MEL under normal and contingency conditions tested for peak
load conditiqns: of January 2019, September 2019 and extended term scenario of fhe
Year 2021. In all the normal and contingency cases, we find that the loading on the
circuits remain within the rated capacity. Also the bus bar voliages aré_ well within the
permissible limits in all the normal and contingency events. Hence the proposed:

interconnection scheme of MEL has no constraints according to the Load Flow

Analysis,

L
3]
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0. Shoi’t Circuit Analvsis ,

6.1 Methodology and Assumptions

The methodoiogy of IEC 909 has been applied in all short circuit analyses in this
report for which provision is ayailable in the PSS/E sofiware used for these studies.

The maximum fault cutrents have been calculated with the following assumptions
under IEC 909: |

© Set tap ratios to unity

o Setline cha.u‘ging to zero _

+ . Set shunts to zero in positive sequence _

» Desired voltage magnitude at bus bars set equal to 1,10 P.U. ie. 10 % higher
than nominal, which is the maximum permissible voltage under contingency
condition; ‘ _ 7

For evaluation of maximum short circuit levels we have assumed contribution in the
fault currents from all the installed generation cﬁpacity of hydel, thermal and nuclear
plants in the system in the year 2019 i.e. all the generating units have been assumed

on-bar in fault calculation’s simulations.

The assumptions about the generator and the transformers data are the same as

mentioned in Ch.2 of this report.

6.2 Fault Current Calculatioiis without MEL, — Yt_e'ar 2019

In order to assess the short circuit strength of the network of 132 kV without MEL for
the grid of HESCO in the vicinity of the site of the Plant, fault currents have been
calculated for balanced three-phase and unbalanced single-phase short circuit
conditions. These levels will give us the idea of the fault levels without MEL and later

on how much the contribution of fault current from MEL may add to the existing

levels.

The results are attached in Appendix —D.

The short circuit levels have been calculated and plotied on the bus bars of 132 kV of
substations lying in the electrical vicinity of our area of interest i.e. Mirpurkhas,
Samaro, Mir Wah Gurchani, Su_ltanabad and the surrounding bus bars and are shown )

plotted in the Exhibit 4.0 attached in Appendix-D. Both 3-phase and 1-phase fault

. .
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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-D for
the 132 k'V bus bars of our interest. The total maximum fault currents for 3-phase and
1-phase shért circuit at these substations are summarized in Table 6.1. We see that the
maximum fablt currents do not exceed the short circuit ratings of the equipment at
these 132 kV substations which norrhally are 20 kA, 25 kA or 31.5 kA for older

substations and 40 kA: for new substations.

a Table-6.1 _
Maximum Short Circuit Levels without MEL - Year 2019 ,
Substation . 3-Phase Fault Current 1-Phase Fault Current
(xA) . &A)

T.A. Yar 132 kV - _9.62 ' 9.28
Sultanabad 132 kV ~ 1151 11.03
Mirpurkhas 132 kv 13.75 ' 14.57

Mirpurkhas-2 132 kV 9.26 ‘ 8.87
er Wah ﬁ:/r‘:ham 132 6.46 , | 5.87
Mehran 132 kV ) 690 - '5.10
Samaroe 132 kV 6.15 6.39

6.3 - Fault Current Calculations with MEI ~ Year 2019

Fault currents have been calculated for the electrical interconnection of proposed
scheme. Fault types applied are three phase and single-phase at 132 kV bus bars of
MEL itself and other bus bars of the 132 kV substations in the electrical vicinity of
Mirpurkhas, Samaro, Mir Wah Gurchani and Sultanabad. The graphic results showing
maximum 3-phase and 1-phase fault levels are indicated in Exhibit 4.1. Both 3-phase
and 1-phase -fault cufrents are indicated in the Exhibit which are given in polar
coordinates i.e. the magnitude and the angle of the current. The total fault corrents are
shown below the bus bar. ,
The tabulated results of short circuit analysis showing all the fault current
contributions with short circuit impedances on 132 kV bus bars of the networlk in the
electrical vicinity of MEL are placed in Appendix-D. Brief summary of fault currents -

at significant bus bars of our interest are tabulated in Table 6.2

Ay
| 3]
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Table-6.2 -
‘Maximum Short Cll‘Clllt Levels with MEL — Year 2019

Substatmn_ ‘ ' 3-Phase Fault Current 1-Phase Fault Current
: ' (kA) (kA)
Mirpurkhas Sugar Mills .
PP 11 KV 38.90 23.36
Mirpurkhas Sugar Mills : : "
132 kV . 8.99 | . T
T. A. Yar 132 kV 9.80 9.40
Sultanabad 132 kV _ 11.93 ' 11.43
Mirpurkhas 132 kV . ' 14.39 . . 1537
Mirpurkhas-2 132 kV 9.89 . 10.16
Mir Wah (li;l;rc}lapl 132 | 6.60 5.96
Mehran 132 kV ‘ 6.97 ' 5.12
Samaro 132 kV 6.24 6.47

Comparison of Tables 6.1 and 6.2 show slight increase in short circuit levels for three-
phase and single — phase faults due to connection of MEL on the 132 kV bus bars in
its vicinity. We find that even after some increase, these fault levels are below the
rated short circuit values of the equipment installed on these substations. The
maximum short cixcuit level of MEL 132 kV is 8. 99 kA and 9.17 kA for 3—phase and
I-phase faults respectively.

6.4 Fault Curr_ent Calculations with MEL — Year 2021

Fault cutrents hav‘e been calchlated for the electrical interco@eétion of propdsed
scheme in the year 2021. Fault types applied-are three phase and single-phase 132 kV
bus bars of MEL itself and other bus bars of the 132 kV substations in the electrical
vicinity of Mirburldlas Samaro, Mir Wah Gurchani and Sultanabad. :The graphic
results showmg maximum 3-phase and l-phase faull levels are 111d1cated in Exhibit
4.2. Both 3-phase and 1-phase fault currents are indicated in the Exhibit which are
given in polar coordinates {.e. the magnitude and the angle of the current. The total
fault currents are éhown below the bus bar.

The tabulated results of short circuit analysis showing all the fault current

coniributions with short circuit impedances on 132 kV bus bars of the network in the

&
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el_éctrical vicir.lity_ of MEL are placed in Appendix-D. Brief summary of fault currents

al significant bus bars of our.interest are tabulated in Table 6.3

Table-6.3
Mammum Short Circuit Levels with MEL — Year 2021

Substatlon 3-Phase Fault Curl ent 1- Phase Fault Current
. B _ (A} (kA)
Mirpurkhas Sugar Mills R
PP 11 kV 39.42 ‘ 23.60
Mirpurkhas Sugar Mills ' _ ' T
132 kY 9.37 .9.47
- T.A.Yar 132 kv , 10.14 9,65
Sultanabad 132 KV C12.61 11.98"
Mirpurkhas 132 kV : 15.39 1637
. Mirpurkhas-2 132 kV 10.35 1054
Mir Wéh i;lrrcham 13? o 6.81 610
Mehran 132 kV ' 7.10 521
Samaro 132 kV 6.38 6.58

We find that the short circuit levels have increase a little more, in the future scenario
but are still below the rated short circuit values of the equipment instaﬂe& on these
substations. The max-imum short circuit level of MEL 132 kV is 9.37 kA and 947 kA
for 3-phase and 1-phase faults respectively. It would be advisable to g0 for standard
size switchgear of short circuit rating of 40 kA. It would provide large mar gin for any

future increase in short circuit levels due to future genelatlon additions and network

reinforcements in thlS area.

65  Conclusion of Short Circuit Analysis

The short circuit analysis results show that for the proposed scheme of
interconnection of MEL there is no problem of violations of short circuit ratings of the
already installed equipment on the 132 kV equipment of substations in.the vicinity of
MEL due to fault current contributions from this power house under three-phase faulis
as well as single phase faults.- :

The short circuit level of the MEL 132 KV is 8.99 kA and 9.17 kA for 3~phase and 1-
phase faults 1espect1vely for the year 2019. The same values for the year 2021 ale.
9.37 kA and 9.47 kA. Therefore industry standard switchgear of the short circuit
rating of 40 kA would be fine to be installed at 132 ¥V switchyard of MEL taking
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care of any future generation additions and system reinforcements in its electrical

vicinity and also fulfill the NEPRA. Grid Code requirements specified for 132 kV
Switchgear.
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7. Dynamic Stability Analysis

7.1  Assumptions & Methodology
7.1.1 Dynamic Models

The assumptions about the generator and its parameters are the same as mentioned in-
Ch.2 of this repoit.
We have employed the generic dynamlc models available in the PSS/E model library

for dynamic modeling of the generator, exciter and the governor as follows

Generator GENROU

Excitation System . EXSTI

Speed Governing Sy'stem ’ TGOV1

Inertia Constant H=2.837 MW-sec/MVA

*

7.1.2  System Conditions _ .
The propdsed scheme as described in Chapter-4 has been modeled in the dynamic
simulation.

All the power plants of WAPDA/NTDCL and IPPs from Talbela to Hub have been
dynamically represented in the simulation model,

7.1.3  Presentation of Results

The plotted results of the simulations ruﬁs are placed in Appendix-E. Each simulation
is run for itsk first one second for the steady state conditions of the system prior to fault
ot disturbance. This is to establish the pre fault/disturbance conditions of the network
under study were smooth and steady Post fault recovery has been monitored for nme
seconds. Usually ail the transients due to non-linearity die out within 3-4 seconds aﬁer
disturbance is cleared in the sysicm.

7.14  Worst Fault Cases

Three phase faults are considered as the worst dislurbanqe in the system. We have
considered 3-phasé fault in the closest vicinity of MEL i.e. right at the 132 kV bus
bar of MEL substation, cleared in 5 cycles, as normal clearing time for 132 kV-i.e.100

ms, followed by a permanent trip of single 132 KV circuit emanating from this
substation,

A
{3
.
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7.2  Dynamic Stability Slmulatlons Results with MEL in . Crushmg '

" Season

Three-phase faults were applied on 132 kV bus bars, followed by clearing of fault in 5
. cyeles (100 ms) or 9 cycles (180 ms) and then tripping of a circuit between the faulted
bus and a nearby grid station. Different quantities were monitored for one sécond pre-
fault and nine seconds after clearance of fault (post-fault) conditions and the results

are plotted in Appendix ~ E. Thesc fault locations and monitored quant1t1es are

discussed one by one as follows;

w1 POWER PLANNERS INTERNATIONAL

B 7.2.1
) : -
o Fault Location: Three Phase Fault at MEL 132 k'V bus bar
_ Fault Duration: 5 cycles (100 ms)
Line Tripping: MEL to Samaro 132 kV Single Circuit -
'''' Variable " 'Bus/Line Response - F}%:re
1. Mirpurkhas 132 kV _
- 2. MPK-SM PP 11 kV The voltages
3. Mirpurkhas-2 132 kV of all the bus
Voltage 4. Samarol32 kV bats recover 1.1
,,,,, 5. Mitpurkhas 132 kV after fanlt
6. Mehran 132'kV clearanice
------ Frequency MPK-SM Mills 132 kv Recovers affer |,
. fault clearance ,
MW/MVAR ; ' Recovers after
= OQutput of the MPR-SM Mills 11 kV damping down | 1.3
Plant oscillations
% Speed and Recovers after.
( Pnechanical 0 MPK SM Mills 11 kV damping down | 1.4
the Plant L oscillations .
N Attains steady |
Line ¥lows MEL to Mirpurkhas-2 132 I{V smgle state value © | s
(MW/MVAR) | circuit | after damping | ™
: ' of oscillations
1. MPK-SM PP11 kV
""" 2, Mehran PP 11kV Damps down
- 3. Faran PP 11kV and attain a
Rotor Angles _ 4. Mir Wah G 11 kV steady state - 1.6
~ 5. Jamshoro 220 kV value
6. Hub 500 kV (reference angle) '
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T.2.2

Fault Location: Three Phase Fault at MEL 132 kV bus bai-

Fault Duration: 9 cycles (180 ms) -

Line Tripping: MEL to Samaro 132 kV Single Circuit

ey POWER PLANNERS INTERNATIONAL

Variable Bus/Line Response Fﬁ:re
[. Mirpurkhas 132 kV :
2. MPK-SM PP 11 kV ‘The voltages
3. Mirpwkhas-2 132 kV of all the bus
Voltage 4, Samarol32 ¥V bazs recover . | 2.1
5. Mirpurkhas 132 kV after fault
6. Mchran 132 kV clearance
Frequency MPK-~SM Mills 132 kV | Recovers after 2.2
. : : fault clearance
MW/MVAR Recovers after
| Output of the MPK-SM Mills 11 kV damping down { 2.3
Plant oscillations -
Speed and Recovers after -
P ueenanicar of MPK SM Mills 11 kv damping down | 2.4
the Plant oscillations -
, ' Attains steady
Line Flows MEL to Mirpurkbas-2 132 kV single | state value - 95
(MW/MVAR) | circuit after damping )
‘ of oscillations
1. MPK-SM PP11kV '
2. Mehran PP 11 kV Damps down
, 3. Faran PP 11 kV and attain a
Rotor Angles 4, Mir Wah G 11 kv | steady state 2.6
5. Jamshoro 220 kV value
6. Hub 500 kV (reference angle)
7.2.3 _
Fault Locatmn Three Phase Fault at Mupurldlas—z 132 KV bus bar
Fault Duration: 5 cycles (100 ms) '
Line Tripping: Mirpurkhas-2 to MPK Sugar Mills 132 kV Smgle Clrcult .
Variable Bus/Line Response F;%::re
1. Mirpurkhas 132 kV : .
2. MPK-SM PP 11kV The voltages
. 3. Mirpuskhas-2 132 kV of all the bus
Voltage 4. Samarol32 kV bars recover 3.1
5. ‘Mirpurkhas 132 kV after fault”
6. Mehran 132 kV clearance
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Frequency MPK-SM Mills 132 kv Recovers after |,
- ‘ fault clearance

e MW/MVAR ' Recovers after
Output of the MPE-SM Mills 11 kv damping down | 3.3
Plant oscillations -

— Speed and [ Recovers after |
Prcehanical 01 MPK-SM Mills 11 kV damping down | 3.4
the Plant ' : ' oscillations - :

. o ‘ Attains steady
Line Flows MPK-SM to Samaro 132 kV intact state value 3.5
(MW/MVAR) | single circuit~ after damping e

_____ ' of oscillations

1. MPK-SM PP11kV
a _ 2. Mehran PP 11 kV Damps down
—3 Ro for Angles 3. Faran PP 11 kV , and attain a 3.6
”{ _ Bl 4. MirWah G 11 kV stéady state ‘
= ' 5. Jamshoro 220 kV ' value ‘
6. Hub 500 kV (reference angle)

7.3 _Conclusion of Dynamic Stability Analysis

The results of dynamic stability show that the system is very Sthllg and stable for
the proposed scheme for the severest possible faults of 132 kV systems near to and far

of MEL. Therefore there is no problem of dynamic stability for intercommection of

MEL,; it fulfills all the criteria of dynainic stability.
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Conclusions

Grid Interconnection Study for 26 MW (Gross Capécity) Mirputkhas Energy
Limited is carried out which is located in District Mirburldtxas, Sindh, The nearest
HESCO grid facility available for interconnection to MEL is Mirpurkhas-2 132
kV Grid Station and Samaro 132 kV Grid Station.

Keeping in view the Iocatic_ﬁl' of Power Project, it is proposed to connect

- Mirpurkhas Energy Limited via looping In-Out of the existing Transmission Line

&
o

L/
"

from 132 XV Samaro grid station to Mirpurkhas-2 132 kV grid station. The
lboping distance as confirmed from site visit would be 2 km and the conductor -
used would be Lynx. The scheme is shown in Sketch-2 in Appendix-B.
MEL would generate power ét 11 kV voltage level from where it is stepped-up to
132 &V using two 132/11 kV transformers with rating of 31.5/40 MVA.
The proposed scheme would require two 132 kV line bays at the 132 kV
substatmn of MEL for the connectlon to 132 kV Samalo grid station and
anurkhas—2 132 kV grid station. Furthermore it would also Tequire two
transformer bays for the connection of two 132/11 kV transfonners with rating of -
31.5/40 MVA.
With the gross capacity of 26 MW, the spillover from MEL would be 23.50 MW
in Off-Season and 20.50 MW in the Crﬁshing Season. )
In view of planned COD of MEL in September 2018, the above proposed
ulterconnectlon scheme has been tested for steady state coud1tlons thmugh
detailed load flow studies for the peak conditions of '
o January 2019 for maximum thermal power dispatches in the grid
during the Cru‘shing Season for MEL.
o September 2019 for maxnnum hydmpower dlspatches in the gnd
Vduung the 0ff-season for MEL

The system conditions of normal and N- 1 contmgency have been studled to meet

-the reliability criteria of NEPRA Gr1cl Code.

The proposed scheme of interconnection has also been tested for the extended

term scenario of peak load conditions of the year 2021 for steady state conditions.

&
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Steady state analysis by load flow for all the scenarios described above reveals
that the proposed scheme is adequate to evacuate the spillbver of up to 23.50 MW
power of the Plant under normal as well as contingency conditions.

The short circuit analysis has been carried out to calculate maximum fault levels

at MEL and the substations of 132 kV in its vicinity. We find that the fault

. currents for the proposed scheme are within the rated short circuit capacities of
-switchgear installed at these substations. There are no violations of exceeding the

| rating of the equipment due to contribution of fault current from MEL.

The maximum short circuit levels of MEL 132 kV is 8.99 1<'A and 9.17 kA for 3-
phase and 1-phase faults respectively for the Year 2019 and 9.37 kA and 9.47 kA
for 3-phase and I[-phase faults respectively for the Year 2021. It would be
advisable to go for standard size switchgear of short. circuit rating of 40 kA. It
would provide .lafge 1ﬁarg’in for any future increase in short circuit levels due to
future genei'atiou additions and network reinforcements in this area.

The dynamic stability analysis of proposed scheme of interconnection has been
carried out for January 2019. The stability check for the worst case of three phase
fault right on the 132 kV bus bar of MEL substation followed by the final trip of
one 132 KV circuit emanating from this substation, has been performed for fault
clearing of 5 (100 ms) and 9 cycles (180 ms), in case of stuck breaker, as
understood to be the ndnﬁal fault clearing titme of 132 kV protection system. The
stability of systém for far end faults of 3-phase occurring at 132 kV bus bar have
also B_cén checked. ‘The .proposed scheme successfully passed the dynamic
s.tability checks for near and far faults for the most stringent cases. The system is
found s;troﬁg enough to stay stable and recovered with fast dampiné. ,

The proposed scheme of interconnection has no technical cdnén aints or -p.l oblems,

it fulfills all the cuteua of lehablhty and stablhty under steady state Joad ﬂow

contmgency load flows, short circuit curtents and dyna11110/11ans1ent condltlons

and is therefore recommended to be adopted.

b POWER PLANNERS INTERNATIONAL PAGE 27 OF 27



Appendices



Appendix - A
1- Generation TranSmis_si'o-n Plan
2- Load Forecast & PMS Sheet

For Chapter 4



- List of Underconstruction/Planned Generation Projects
Sr.# FiscalYear Naouse of Profect ' Agueney Fuel Location Installed Capacity Conlssloning Pate ;“z::;::“
i) )
Existing capacity 224090
1 M{s Hamza Sugar Mills Ltd, © AEDB Baggaze Khanpur, Punfah 15 Hav. 2016
E CHASNUPP-1H PAEC Mucl Chashma, Punjab 340 Hev. 2018
3 Zonergy-1¥ & PFRB Solat Lal Sehnra {Challstan), Punjab 2400 Hov. 2016
4 M5 HydroChlna Dawoed Power Ltd, AEDB Wind Gharo, Sladh 49,5 Hov. 2018
5 M/s United Em?rgy Pakistar Limited ) AEDB Wind -]hlmplr._Slndh 99 Nov.2016
] M/5 Layyab Sugar Mills Ltd, :AEIJI] Daggase l.z_vyah'. Funfaty 41 Dat‘:. 2016
7 CHASHNUPP-IV PAEC Huct Chashma, Punjab Mo Dec 20.16
8 Zonergy-¥i FFDB Sofar Lal Sehnra (Cliolistan), Pupjaly 1o Dec, 2016
9 Zanergy-¥Il FPDB Solar Lal Sohiita [Cliplistan), Punjab 100 Jan, 2017
10 Zonergy-VIll & 15 PFDB Sofar Lal Sohnra (Cholistan), Punjab 200 Peb. 2017
1 2016-17 M /s Etliad Power Generatlon Lid, AEDE Baggase Ralim Yar Khan, Puitfab 67 Feb. 2017
12 M5 Aliance Sugar Mills Ltd, AEDB Bagpasa Ghatki, Sindh 19 Feb, 2017
13 LNG Based Plants (26T} PPDB Imp, LRG Bhilcki, Punjab 00 Mer, 2007
" Patrind 1IPP !‘P;B l!)"rlel Kunhar Myer, KPIGFAIK 147 Apr. 2017
15 LNG Based Plants (2'GT) PFDD Imp. ENG Havell Bahadur Shaty (Jhang}, Punjab 100 Apr,2017
16 Gas Basod Power Plants BPID Imp. 1NG Exlsting Flant Sltes 1g00 Apr, 2017
17 LNG Based Plants {2'GT} ] Tmp. LNG Ralokl, Punfaly 6a0 May. 2017 7
18 M /s Chaviar Sugar Mille Ltd, AEDE Heggasn Taudllanwalza, Punjab 22 Jun, 2017
v Pi/sSachal Energy perstommeat (Pl | g Wird Ibimpi, Studls 485 e 2047
20 Tarbela 4th Ext Preject WAPDA Hydet Tarbela, XPK 310 Jun, 2047
Total Ganertlon Addition In 2016-17 6599 29008
21 Neehun fhelum Hydel WArDA Iiydel Nauser)/Muzaffarabad, AJK 969 Aug, 2017
22 M5 Atmolz Industrias Ltd, AGDD Baggase Mianyeali, Punjab 36 Dec.2017
3 M/ Safina Sugar Mlils AERR Baggase Lallan, $ngodha 20 Dec. 2017
F23 M S5 Shahtaj Sugar-Mills Ltd AERD Faguase Mandi Bahauddin, Punjal 32 Dec, 2017
25 M/s RYK Energy Ltd, AEED -Bagpase Rahim Yar Khan, Funjah 32 Dec. 2017
6 h‘![sssf lllnene.rgv ' AELA Baggasa erpurk[la‘s, Sindh 12 Dec.2017
7 [M /s Lumen Exetgla Pet tad ABLH Bagpase Jhang, Funjat 12 Dec.2017
28 f,’r':;!‘::"g Inpurted Coal Based Power PaB | i Coat Sahivial, Punjals 1320 Dec. 2017
29 LNG Based Plants (1451) PrYDB tmp, LNG Hhikks; Punjab 400 De;:. 2087
an LNG Fased Plants [1°5T) FPDB Inp. LNG Balaki, Punjaty AlD Dag, 2017
a1 201718 LNG Based Plants (1°5T) ) FPDB Imp, LHG Itavell Batirdur Shah {hang], Punjab 400 Pac, 2057
3% M/ flamplr Wind Power (Pvt) Limited AEDH Wind [himpfr, Sindl 50 Peb. 2014
33 M/s awa Buergy (Pvb) Limited AEDR Wind Mimglr, Sindh 5!? Mar, 2018
34 Msdtantond kv nergy (9) [ o Wind fhinigln, Sindhs 50 Apr.2018




List of Underconstruction/Planned Generation Projects

st | Fiscal Year Mams of Project Agency | Fuel Lueation Installed Capacity Comissioniag Pate T“‘:;';ﬁ;’“
s :l‘;'; '::':;:n“(";v‘:;‘ 5‘::;:2‘(";] AEDB Wind Jhimpir, Sindh 50 Apr, 2010
3 'c‘[;'r’p:*r':;::';;x;‘ e agos | wina Ihimptr, Sind 5t May, 2018
37 zfp:f&::&’::;‘ Iﬁ‘:;‘l’h“:;'fg AEDB Wind " g, Sindi 50 Jun. 2018
38 ;‘,"jk’l;‘"ﬂ‘:“:“;"[ﬁﬁ :i"g’;: I‘_'Ivr:::‘f:”}"“ oo | wina I Sidh 195 Jun. 2018
3 F‘,ﬁ:?!i“f.ﬁ'}'&fiﬂf;ﬁ"&?ﬁ.i’ﬂ" AEDD Wind Ihimpir, Sindh 45 Jun, 2018
A0 Port Qasim Power Project PRI Imp, Coal FPart Qasim Xaract, Stindl 13z0 [un. Z0KB
Tetal Genertion Addltian In 2017-18 5352 34360
4% Golen Gok 1iPP warpa EHydal Chitral, KPK 16 ful. 2018
42 M/s Zephyr Power Pet, Ltd. ABDB Wind Ghara, Slndh 50 Hov, 201B
L= Grange Holdlng B PPI2 tmp. Caal Atlfwaln, Punjab 163 Jan, 2019
44 |Shanghal Elextric Power Project PRI Dom, Cazl Thar, 5hadh 1320 Mar, 2019
15 201813 |1IUD Power Company Lid. (Unle-l) vw.a' Imp. Coat RUB, Balschlstan &60 Mar. 20t9
46 | Weslerl-lEnnrgy ABRA Wiad [himplr, Sindh 50 Mar. 2019
ar HUE Powar Company Ltd, [Unit-1l) FPIB Imp, Coal HUB, Baluchistan 560 Jun.2019
4B Enpfo Powergen Praject L] Dom. Coal T%l.ar. Sindh Ef.atl Jun,201%
Total Genertion Addlton [n 2010-13 3669 30029
) Coal Plant at MuzaBargarh .PPDB tmp, Gaal "Muzallargark, Puzjzb &0 Sep. 2019
50 Cutpur Poonch rver PRI Ilydel Poonch Rlver/Gulpur, AJK 10z et 2019
51 CASA GoP Inport Cross Border Interconnection 1000 Per, 2019
5z TP3 Jamshore (Phase-1) Ol:BN(K)s fmp. Coal * Jamshoro, Sindh 660 Dec, 2019
52 Trans Atlantlc Bnergy ABDE Wind Jhlmpir, Sludh 50 Dec, zulw
54 Narlnco ABDB Wind Thimpir, Sindh 5a Dec. 2019
85 - ACT? r’SHDE Wind Telmpty, Slngly 50 Dec, 2019
56 Arlistic I;lllllm:rs AEDB Wind, Jhlmpie, Sndl 58 [ree. 2049
57 Ilarvey Wind Power E'rooct AED_B Wind Jhimpir, Sindt FG [rec. 2089
58 Zuliftha Bnergy AE];!B Wind Jiaknply, Sindh 50 Dec, 2019
5% iGul Aluned &EDF Wind ]I\imph‘.Sind!l 50 Dec, 2019
60 n Group AEDB Wind Ihimpir, Slodt 50 Dec, 2D1%
(2] 1Shaheen Foundation ARDD ‘Wind ilimpir, Sindly 50 Dec. 2014
62 1iUB Fower Prn[eﬂ‘: ‘Thar Dlock-IL PPIB Dom, Ceal Thar, Slndh 330 Jan. 2020
&% [Tl NOVA Boseer Projuct; PPB | Dam, Gont Thar, Slndl a3 Jon. 2020
113 Keyat Khwar WAPDA Ilydel Dasu Distrlct, KPK 128 ) Jan, 2020
‘Total Genertion Addltlan In 231.9-20 2600° 41629
65 TS iams]nnm {Phase-1) GENCOs | Inp, Coal Jamshore, SIndh G50 Jul, 202¢
66 {S[ddiqsoms Limited FRID . Tp, Coal Part Qasim, Sindh 350 Det. 2020
67 "(u’:;“l‘]' Coastal Pawrur Hlant pagc | e acachi 1100 Hov. 2020
67 . Lucky Blectric Power Campany Ltd. FEID Tmap. Coal 66a Thee. 2020

Part Qaslm, Sinidh




List of Underconstructinn/Plamle_d Generation Projects

Flscal Year

Name of Profect

Agency ) ¥oel Locaton Installed C‘ap’ldty Cnmis:lunlng Date T"g;:ﬁf:“

69 Piasu MPP {Fhasc-1) warbA | itpder 4w “P""“"‘N":'::‘;“P‘{{“'“e onndus 2ise e, 2021
70 Oracle énnl Power Profect prig Du.m. Coal 1h’ar,slm|h 1320 Mar, 2021
7t Tarbela 5th Bxt. Project WAPDA Itydat Tavbela, KPK iq10 Jun. 2021

Total Geagrdon Additon in 202021 TaG60 49209
7z Ravot llll’l’ PRIR Hydel Johlum River, Distt. Rawalpindl, Punjeb 720 mig. 021
73 . | :(l?:;ia:w]cu“m Power Plant PARC Kuel . Rarachl 1100 Oct. 2021 -
74 Suky N(}\ari]il’P Fri8 Hyde| Runhar River/Mansehra, KPK ) Jun. 2022

2021-22

75 Hotli AJRFDO llydel. Poonell River/Hotll, AJX 100 Jun, 2022
6 . Coal Plant at Lakhra GENCDs Trom, Coal Lakhra, Sindh G660 Jun, 2022

Total Genortion Addition in 2021-22 450 52739

‘;'ula'l Ceneratlon Addition upto 2021.22 30330

At ot dats provided by WAFiIA Hydel GENCOs AIKIGO, PESD, FFIP, AL, PPAN, CED ahd PAST.
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DATA PROVIDED BY CLIENT

DATA PROVIDED BY CLIENT
1. Generator

(sat))

Type 1DU2060-8AE02-7
Manufacturer SIEMENS
queplufe Rating (kVA) of each machine 33650 - '
Rafed voltage at generatfor terminat (kv) for 11000
each machine
Number of Phases/poles 3/4

| Frequency Hz l‘ 50
Rated Speed pm) 1500
Power factor rqngé' (Iécding/lagging)_ 0.8/0,95

- Shoﬂ circuit rafio (SCR) 0,53

Insulation class . F

| .Typehof cooling CACW
Stator winding temperature rise B
Rotor winding temperature rise B
Generator efficiency at full load at 0.85 pf 98,35%
Direct-axis synchfonous reactance (Xd (So’r]j 188.9%
Direct-axis reactancesXd (un-sat) 206,0%
Quadrature-axis reactancesXq(sat) 172,0%
"Quadrature-axs reactancesXqun-sat) 187,3%
Direct-axis fransient reactance (X'd (sat}) 261%
Direct-axis transient reqc‘roncé x'd {un-sat) 33.8%
Quadrature-axis ’rrcmsieh’r reactance x'q (sat) i72-,0%
Quadrature-axis transient reactance x'q {un- 187.3%
saf) _
Direct-axis sub-franslent reactance {x'd (sat}) 18,0%
Direct-axis sub-fransient reactance x'd (un-sat) 241%
Quadrature-axis_sub-transient reaciance (X'q 19,1%




Quodrd’rure-qxis— sub-fransient reactance x"q-

constant T'qo

26,3%
{un-sat} -
Negative sequence (X2 (sat)) 18,5%
iero sequencé {Xo (sat}) ' 15.4%
Leakage reacfance(X leak (sat)) 14,8%
Ledkoge rec:c’rqnce(X leak {un sat}) 19.3%
GENERATOR TIME CONSTANT | |
Direct-axis open;circ.uif Fransient fime constant 5,516s
T'do o |
Direct-axis short circuit iransient fime constant 0,542s
| Td
Direct-axis open circuit sub-transient time | 0,075s
constant (T'do) | .
Direct-axis _short  circuit subtransient  time 0,053s
constant (T"d) . '
| DC-decay fime constant  (Ta] 0,228s
Quadrature axis short circuit sula:i’rrcmsiemL time 0,084s
constant g '
Quadrature axis open circult subtransient time 0,602s
constant T'qo. - '
Quodrd’rure-dxis; open-circuit- tfransient  time 0,.0005‘

| Inertia Constant of Generator and Turbine (H)

«=2,837s, [s=7725kgm-?

Generator Losses and Fificiencies:

Efficiency: At full load

A79kW [ 98,25%
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Network Around Proposed Site of Mirpurkhas Energy Ltd. PP

(without MEL PP, Year 2019)
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Nefwork Around Proposed Site of Mirpurkhas Energy Ltd. PP
| (with MEL PP, Year 2019)
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