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siddigsons ENERGY LIMITED

© 27" Floor, Ocean Tower, G-3, Block-9, Scheme#5, Main Clifton Road,
Karachi, Pakistan ) Phone: + 92 21 35166571-5

0 +.06.2017

Registrar

National Electric Power Regulatory Authority
NEPRA Tower, Ataturk Avenue (East), Sector G-5/1
Islamabad, Pakistan.

SUBJECT: APPLICATION FOR GENERATION LICENCE

|, Muhammad Abdul Vakil, Chief Operating Officer, being the duly authorized representative of Siddigsons
Energy Limited (the “Company”) by virtue of a board resolution dated 23.05.2017, hereby apply to the
National Electric Power Regulatory Authority (NEPRA) for the grant of generation licence for the
Company’s 330 MW Thar mine mouth coal fired power plant at Thar Block Il District Tharparkar, Province
of Sindh, Pakistan 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 provision of National Electric Power Regulatory Authority (NEPRA) Licensing
(Application and Modification Procedure) Regulations, 1999, and undertake to abide by the terms and
provisions of above-said regulations. | further undertake and confirm that the information provided in the
attached documents-in-support is true and corrected to the best of my knowledge and belief.

A pay order in the sum of Rupees 750, %90 (PKR Seven hundred and fifty thousand i@, hundred anc
g\ﬁg) being the non-refundable application processing fee calculated in accordance with Scheduie-ll tc
Nationa! Electric Power Regulatory Authority Licensing (Application and Modification Procedure
Regulations, 1999, is also attached herewith.

i Sl

Muhammad Abdul Vakil
Chief Operating Officer
Siddigsons Energy Limited
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Siddigsons Energy Limited

Application for Grant of Generation License

Siddigsons Energy Limited (“SEL” or the “Applicant” or the “Company”) is a private limited company
incorporated under the Companics Ordinance, 1984, to act as a special purpose vehicle (the “SPV”)

Pursuant to the original Letter of Support (the “Original LOS”) issued to the Company by the Private Power
& Infrastructure Board (the “PPIB”), the Company was granted a Generation License No. IGSPL/65/2015
dated 14.09.2015 (the “Generation License”) by NEPRA for the development of a 350 MW Imported Coal
based Thermal Generation Facility located at Plot No. 12, Eastern Industrial Zone at Port Qasim, Karachi
(the “Original Project”) pursuant to Section 15 of the Regulation of Generation, Transmission and
Distribution of Electric Power Act (XL of 1997). Thercafter, SEL opted for the upfront tariff for imported

coal vide its tariff determination No. NEPRA/TRF-313/SEL-2015/10440-10442 dated 13.07.2015, which is
also placed at the NEPRA website

The Original Project was initially being developed on imported coal and was on-track to achieve its
contemplated targets, having signed an EPC contract with Hyundai Electronics Industries Co Ltd, to whom
a Limited Notice to Proceed had been issued for the works. On the basis of the aforesaid parameters, the
Company had reasonably finalized its Implementation Agreement with the Government of Pakistan (the
“GOP”) and the Power Purchase Agreement with the Central Power Purchasing Agency (Guarantee)
Limited (the “CPPA”) and was actively pursuing the achievement of its financial closing on the basis of

local financing within the Original LOS timelines and had obtained a comfort letter from the lead arranger,
United Bank Limited (UBL).

At this junction, the GOP, through an unpublished policy directive, imposed a moratorium on the
development of power projects on local financing and required the Company to arrange financing from
foreign financial institutions. After the Company had successfully switched to foreign financing sources
and made the necessary arrangements in order to meet these stringent requirements, the GOP, through
PPIB letter # 1(103) PPIR-6011/16/PRJ/0-46889 dated 27.05.2016, required the Company to change the
primary fuel of the Company from imported coal to local coal.

Accordingly, the Company agreed and decided to change the primary fuel of the project from imported
coal to local coal and subsequently, PPIB, vide letter No. 1(103) PPIB-6016/16/PRJ/0-47561 dated
06.10.2016, amended the Original LOS (“LOS Amendment-1") to reflect change of fuel from imported to
local coal and extended the financial closing date till 31.08.2017. The Company, thereafter, procured a
fresh tariff approval on the basis of local coal from NEPRA vide determination No. NEPRA/TRF-371/SEL-
2016/16212-16214 dated 01.12.2016 (the “Local Coal Tariff”), which is also available at the following
NEPRA website link.

The Applicant also applied for a Licensee Proposed Modification (LPM) in its Generation License on
27.10.2016 under Regulation 10(2) of NEPRA (Application & Modification Procedure) Regulations, 1999
to reflect a change in fuel of the generation facility from Imported Coal to Local Coal and change of

Commercial Operations Date of the project from 31.12.2018 to 30.06.2020 (the “LPM”). The LPM
remained pending with NEPRA for months.



However, the transportation study undertaken pursuant to the requirements of the Local Coal Tariff
revealed that transporting 1 Million tons of coal each year from Thar to Port Qasim is not only impractical
and wasteful, but also hazardous. In light of this information, the Company decided to relocate the plant
from Port Qasim to Thar Block ll, in order to comply with the requirement of the GOP to keep
transportation costs as low as possible, and obtained a firm commitment for the allocation of coal from
the Sindh Engro Coal Mining Company vide letter No. SECMC-1492-1/2017 dated 11.01.2017. Moreover,

the change in location from Port Qasim to Thar Block || affected the capacity of power plant, thereby
reducing it from 350 MW to 330 MW.

Resultantly, PPIB, vide letter No. 1(103) PPIB-6016/17/PRJ/O- 48193 dated 13.01.2017 amended the LOS

Amendment-1 to reflect change in location and capacity and valid up t0 31.08.2017 (“LOS Amendment-
2”).

Pursuant to the present LOS Amendment-2, the Company is now required to develop a 330 MW Thar
mine-mouth coal power project at Thar Block || (the “Revised Project”) as an Independent Power Producer
("IPP”), under the GOP’s applicable power policy.

Due to the aforementioned reasons, the Company had been forced to make modifications to the Original
Project. Yet, SEL continued with dedication the development of the Project and with the relevant and
necessary documents in hand, including LOS Amendment-2, filed a fresh application in order to opt for
the Upfront Tariff for Thar coal (the “Thar Upfront Petition”). However, the Thar Upfront Petition was
unreasonably rejected by NEPRA vide letter dated 31.01.2017, claiming that “...SEL has not submitted g
fresh application for generation license, rather (earlier) a licensee proposed modification application is
pending which relates only to a change of fuel from imported coal to local coal...the Authority observed
that SEL has to file a fresh application for grant of generation license along with the aforementioned
supporting documents.”

The Company filed a Review Petition dated 20.02.2017 against NEPRA's decision to reject the Thar Upfront
Petition (the “Review Petition”). it is pertinent to mention here that the Company’s earlier tariff

determination No. NEPRA/TRF-317/SEL-2016/16212-16214 dated 01.12.2016 was for Local Coal at Port
Qasim.

NEPRA held a hearing on 12.04.2017 for the Review Petition filed by the Company, wherein SEL detailed
the dynamics of the project and that the modifications to the Original Project had been executed through
no fault of its own. SEL also took the stance that a Licensee Proposed Modification in its Generation
License had been filed with the Authority in order to make it concurrent with the generation facility but
was pending adjudication before NEPRA at the time of hearing for Review Petition. The Authority, vide its
Determination dated 09.05.2017, stated that the Company did not fulfill the mandatory requirement of
Regulation 4(3)(viii) of the NEPRA Up-front Tariff (Approval & Procedure) Regulations, 2011, which
requires the applicant for grant of generation license to submit either an application for grant of
generation license or a valid generation license along with the application for acceptance of upfront tariff.
The Authority was of the considered opinion that the generation license and upfront tariff had to be for
the same generation facility and failing the same, the Thar Upfront Petition was liable to be rejected.
Furthermore, the Authority stated that the Company had not filed a Licensee Proposed Modification

before the cessation date of the Thar Coal Upfront Traiff i.e. 19.01.2017. Thereby, the Review Petition of
SEL was dismissed.



Simultaneously to the above, the Company also filed an Addendum to the LPM dated 20.02.2017 to reflect
a change in capacity, location and technology of the project (the “Addendum to LPM”). The Authority,
vide its Determination dated 23.05.2017, rejected the LPM application of the Company, stating that the
fundamentals of the project had changed which required a new feasibility study, grid interconnection
study, environmental study, allocation of land etc. The Authority directed SEL to file a fresh application
for grant of generation license for its generation facility at Thar Block II, pursuant to which this Application
for grant of generation license is being submitted for the consideration of the Authority.

We request the Authority to kindly consider the dynamics of the Project and pay due regard to the fact
that SEL has not failed in its compliance with the law and regulatory approvals and has been actively
pursuing the development of the Project, but has only suffered undue delays in reaching financial closing
as a result of change of policy and subsequent directions of the Government of Pakistan. The shift from
Imported Coal to Local Coal was a major concession granted by the GOP to SEL. The Company has invested
over PKR two billion in developing the project and aims to bridge the gap between the demand and supply
of electricity in the country and thereby, contribute significantly to economic growth and employment.

The Authority would appreciate that Siddigsons Group, established in 1959, stands high amongst most
seasoned and well-reputed industrial groups in Pakistan. Siddigsons Group holds a vision to bring success,
eminence and prosperity in Pakistan and with the implementation of its power project at Thar Block Il,
the Company will be able to achieve this aim.
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Annexure A
Board Resolution




siddiqsons ENERGY LIMITED

0 27" Floor, Ocean Tower, G-3, Block-9, Scheme#5, Main Clifton Road,
Karachi, Pakistan Phone: + 92 21 35166571-5

EXTRACT OF THE RESOLUTION PASSED BY THE BOARD OF DIRECTORS OF SIDDIQSONS
ENERGY LIMITED (THE COMPANY)

I hereby certify that the following resolution was passed by the Board of Directors of the Company in their
meeting held on 23" May, 2017

Quote

“RESOLVED THAT the Company be and is hereby authorized to file the application for grant of Generation
License with National Electric Power Regulatory Authority (“NEPRA”) in relation to the 330 MW Thar mine
mouth coal fired power plant to be located at Thar Block I, Tharparkar District, Sindh (the “Project”).

RESOLVED THAT Mr. Muhammad Abdul Vakil, Chief Operating Officer be and is hereby empowered and
authorized on behalf of the Company to review, sign, execute and submit the Generation License
Application including all documents required by NEPRA, pay the necessary fees and appear before the
NEPRA as needed, and do all acts necessary for completion and processing of the Generation License
Application.

RESOLVED FURTHER THAT Mr. Muhammad Abdul Vakil be and is hereby authorized do all such acts,
matters and things as may be necessary for carrying out the purposes aforesaid and giving full effect to
the above resolution”.

Unquote

For and on behalf of Siddigsons Energy Limited

g

Muhammad Ahmed
Company Secretary




Annexore -+

INTRODUCTION OF SIDDIQSONS ENERGY LIMITED (THE COMPANY)

General Information

i. | Name of Applicant Siddigsons Energy Limited
ii. | Business Office 27" Floor, Ocean Tower, Plot G-3, Block-g,
Clifton, Karachi, Pakistan

Siddigsons Energy Limited (“SEL” or the “Applicant” or the “Company”) was incorporated on 15th
May, 2014 under the Companies Ordinance, 1984 as a special purpose vehicle for development of 350
MW Imported Coal power plant at Port Qasim, Karachi and opted the upfront tariff on imported coal.

Pursuant to the original Letter of Support (the “Original LOS”) issued to the Company by the Private
Power & Infrastructure Board (the “PPIB”), the Company was granted a Generation License No.
IGSPL/65/2015 dated 14.09.2015 (the “Generation License”) by NEPRA for the development of a 350
MW Imported Coal based Thermal Generation Facility located at Plot No. 12, Eastern Industrial Zone at
Port Qasim, Karachi (the “Original Project”) pursuant to Section 15 of the Regulation of CGeneration,
Transmission and Distribution of Electric Power Act (XL of 1997). Thereafter, SEL opted for the upfront
tariff for imported coal vide its tariff determination No. NEPRA/TRF-313/SEL-2015/10440-10442 dated
13.07.2015, which is also placed at the NEPRA website

The Original Project was initially being developed on imported coal and was on-track to achieve its
contemplated targets, having signed an EPC contract with Hyundai Electronics Industries Co Ltd, to
whom a Limited Notice to Proceed had been issued for the works. On the basis of the aforesaid
parameters, the Company had reasonably finalized its Implementation Agreement with the
Government of Pakistan (the “GOP”) and the Power Purchase Agreement with the Central Power
Purchasing Agency (Guarantee) Limited (the “CPPA”) and was actively pursuing the achievement of
its financial closing on the basis of local financing within the Original LOS timelines and had obtained
a comfort letter from the lead arranger, United Bank Limited (UBL). Considering the requirement laid
down by State Bank of Pakistan in March 2016 to bring foreign financing in order to avoid foreign
exchange erosion, the Company was compelled to explore the option of foreign financing to alleviate
pressure cn foreign reserves in the country. Due to this unexpected delay caused by change in pelicy,
the Company sought one time extension in the date of Financial Closing. The Ministry of Water and
Power (“MoWP”), through PPIB vide letter dated 27th May, 2016, advised the Company to change the
primary fuel from imported ceal to local (Thar) coal, whereafter the Company obtained first
amendment and extension in the Letter of Support (“LOS”) on 6th October 2016 and submitted the
application for unconditional acceptance of local (Thar) coal at Port Qasim, Karachi and filed a Licensee
Proposed Modification (LPM”") seeking modification in the already existing Generation License of the
Company.

Whilst pursuing the relevant documentation/approvals, the Company approached Sindh Engro Coal
Mining Company (the “SECMC”) in October, 2016 for allocation of coal and execution of the Coal
Supply Agreement. However, SECMC intimated that it will not supply coal outside Thar and SEL must
consider reiocating its Project from Port Qasim, Karachi to Tharparkar District, Sindh.



Resultantly, PPIB, vide letter No. 1(103) PPIB-6016/17/PRJ/O- 48193 dated 13.01.2017 amended the LOS

Amendment-1 to reflect change in location and capacity and valid up to 31.08.2017 (“LOS Amendment-
2”).

Pursuant to the present LOS Amendment-2, the Company is now required to develop a 330 MW Thar
mine-mouth coal power project at Thar Block Il (the “Revised Project”) as an Independent Power
Producer (“IPP”), under the GOP’s applicable power policy.

Due to the aforementioned reasons, the Company had been forced to make modifications to the
Original Project. Yet, SEL continued with dedication the development of the Project and with the
relevant and necessary documents in hand, including LOS Amendment-2, filed a fresh application in
order to opt for the Upfront Tariff for Thar coal (the “Thar Upfront Petition”). However, the Thar
Upfront Petition was unreasonably rejected by NEPRA vide letter dated 31.01.2017, claiming that “SEL
has not submitted a fresh application for generation license, rather (earlier) a licensee proposed
modification application is pending which relates only to a change of fuel from imported coal to local
coal, the Authority observed that SEL has to file a fresh application for grant of generation license
along with the aforementioned supporting documents.”

The Company filed a Review Petition dated 20.02.2017 against NEPRA’s decision to reject the Thar
Upfront Petition (the “Review Petition”). It is pertinent to mention here that the Company’s earlier
tariff determination No. NEPRA/TRF-317/SEL-2016/16212-16214 dated 01.12.2016 was for Local Coal at
Port Qasim.

NEPRAheld a hearing on12.04.2017 for the Review Petition filed by the Company, wherein SEL detailed
the dynamics of the project. However, the Authority was of the considered opinion that the generation
license and upfront tariff had to be for the same generation facility and failing the same, the Thar
Upfront Petition was liable to be rejected. Thereby, the Review Petition of SEL was dismissed.

Simultaneously to the above, the Company also filed an Addendum to the LPM dated 20.02.2017 to
reflect a change in capacity, location and technology of the project (the “Addendum to LPM”). The
Authority, vide its Determination dated 23.05.2017, rejected the LPM application of the Company,
stating that the fundamentals of the project had changed which required a new feasibility study, grid
interconnection study, environmental study, allocation of land etc. The Authority directed SEL to file
a fresh application for grant of generation license for its generation facility at Thar Block 1l, pursuant

to which this Application for grant of generation license is being submitted for the consideration of
the Authority.



SALIENT FEATURES OF THE FACILITY:

1. Plant Configuration

Plant Size Installed Capacity (Gross 1SO)

330MW

Type of Technology

Sub-critical steam
parameters with Circulating
Fluidized Bed Boiler

Number of Units/Size (MW)

01X 330MW

Plant Location

Thar Block-1l of Thar
Coalfields, Tharparker
District, Sindh, Pakistan

Type of Generation Facility

Therma!l Power Generation

vi.

Expected Life of the Facility

30 years from COD

2. Fuel Details

i. Primary Fuel Lignite (Thar Coal)
i Back-up Fuel Imported Coal (Indonesian/ South African)
iii. Fuel Source Thar Coal fields
Primary Fuel | Alternative Start-up
Fuel Fuel
iv. Fuel Supplier SECM(/Thar | Imported Coal | PSO
Block-1l (Indonesian/
Lignitemine | 5 th African)
V. Supply arrangement for each of | SECMC/Thar | imported Coal | PSO
the above Block-II (Indonesian/
Lignitemine | <o th African)
vi. No of Storage 1,900,C00 Required A%prax. 175
Bunkers/Tanks/Open Yard \'\//‘g per ?n&tl:(r;} capacity to ;:mum per
from pe supplied
adjacent via  trucks
mine from
Karachi
Port
vil. Storage Capacity of each Approx. Approx. 2x500m?
Bunkers/Tanks/ Open Yard 195,000t 195,000t
viii. Gross Storage Approx. Approx. 2x500m3
360,000 T 360,000 T




THE SOCIAL AND ENVIRONMENTAL IMPACT OF THE PROPOSED FACILITY OR SYSTEM:

The proposed Project entails the construction of a 330 MW coal power plant utilizing circulating
fluidized bed (CFB) boiler technology with sub-critical steam parameters.

The findings of the study indicate that the Project will have positive impact on the socioeconomic

environment through increased electricity generation, direct and in-direct employment generation;
and, increased business opportunities.

Major potential impacts of the Project are associated with air quality and changes to the
socioeconomic environment. However, if the field activities, including the implementation of all
mitigation measures and monitoring requirements as outlined in the Environmental Management Plan
(Chapter 7), are carried out as described in this ESIA Report, the anticipated impact of the Project on
the area’s natural and socioeconomic environment will be well within acceptable limits. The project

will also comply with all the statutory requirements and standards listed in Chapter 2 of the ESIA
Report.



330MW Thar |l Coal Mine Mouth Power Plant Tariff |

Base Capital Cost USD Mn 408.25
Capita!l cost - indexed till May 2017 USD Mn 391.11
Water Pipeline Cost USD Mn 20.00
Capital Cost including Water Pipeline Cost USD Mn 411.11

Custom Duties & Cess

Custom duties & cess on the project cost USD Mn 15.58
Sub-total of capital cost USD Mn 426.69
Financing Fees & charges as % of borrowings 3.50%
Financing fee and charges UsD Mn 11.20
Sino Sure fee USb Mn 17.43
Interest during construction USD Mn 47.2
Project cost USD Mn 502.52

Financing Plan

Total Debt % 75.00%
Total Equity % 25.00%
Foreingn Debt % 50%
Local Debt % 50%

Financing Terms

Base Kibor 3M % 6.25%
Base Libor 3M % 1.25%
Spread on Kibor 3M % 3.50%
Spread on Libor 3M % 4.50%
Debt Repayment Years 10

Tariff Assumptions

ROE % 30.65%
Equity IRR USD Based % 20%
WHT % 0%

Financial Charges (% of Tota! Debt) % 3.50%




Schedule-ll

Part — A(a) Serial no. 17

Maexore -

Efficiency Parameters Unit Value
Designed Efficiency of Power Plant (Net) % 37.0
Gross Efficiency of Power Plant at Mean Site Conditions % 40.6
Net Efficiency of Power Plant at Mean Site Conditions % 37.0

D
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A CORIP INTRES QRN AN CFL 108
1O

(CONMPANY LIMITED BY SHARFES)

Memorandum ol Association

of

SIDDIQSONS ENERGY LIMITED

e e nfthe Compemy i "SIDDIQSONS ENERGY LINMITED".
P Regwtered Office of the Company will be situated in the Provinee of Sindh.

The objects tor which the Company is established are to do all or any ol the following:

P design,

finance. insure, build, establish, own, operate, maintain, manage clectrie
generating plants for the generation, supply & transmission of electric power and
fon thereto, o establish, fix. carry out and maintain without lmitation. an
dicin workss cables, wires, meter, lines, merconnect facilites. grid stations,
ai.civil electrical and mechanical works,

Paespassion ot

Sewmy outa teasibhility study for and to e ry on the business of power generation and
peeslation thereto, 10 generate, accumulate. transinit, distribute and sell electric power
sheve o Pabisian, 1o the public sector, including the Water and Power
Eoselopment Authorite, National Transmission and Dispatch Company. Government
et Government hodies. and the private sector subject to any permission required under

Poomanutactue, pachase. mport or othernyise ACYUIre. CONSIruct, own, Process,
sateand i buildings, apparatus. fixtures, fittings, plants. machinery,
derinh and thine s ag may bhe necessarv. incidental o or copvenient in connection

tpower generating plant for the generation ol electric power and or ju conpection

deupphvotransmission and distribution of electric power,
Peoenter Mo am agreement or agreements with any government or other authority,
weme. municipal. local or otherwise. that may seem conducive to all or any of the
coobihe Company and-or to obrain from suel govermment or anthority inclhuding
Heosire Bank ol Pakistan or National Electric Power Regulatory Authority (NFPRA )
: s concessions or privileges. licenses which the Company mayv think desirable
chtain and o carrs out, exercise and comply with any such arrangements, rights,

oS, concessions and licenses,
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Fobuv sell manutacture, repair, alter, improve, exchange orlet out, import, export and
wak i all works levalls permited, plant, machinerv. engines, tanks, cvlinders, valves,
reunfitors testing equipment. tools. wensils. appliances, cookers, stoves. heaters,
arparatus. products, uaterials, substances, raw materials. chemicals. natural gas,
0

whied petroleum gas. fuel oil, coal labricants. articles and things and 1o
FoanHacties experiment with, render marketable and deat in all products fegally
Poositiedsincideniad o or oblained in the business carried on by the Company,

Fsopurchase. take on lense or tenancy or in exchange, hire, thke aptions over or
virenwize acquire for any estate or inferest whatsoever and to hold, develop, work,
eate. deal with and i to account concessions, grants, decrees, licenses,
peovileres, claims, options, leases, property., real or personal or rights or powers of any

shwhich may appear to be becessary or convenient for the business of the Company
Dat ot actas a leasing company or propeny developer,

el exchange. morteage let on rovalty or tribute, grant licenses, 2asements, aptions
st other rights overand inany manner deal with or dispose of the Company's property
arany part thereot for such consideration as may be thought fit and in particular i
shares or securities of any company hut in any event not to act as an investment
somipany or leasing campany.

Focambling faboratories and to employ and promote scientific research and invention,
Poiienize such invention and enter o manufacture in collaboration with outside
ravties for panster of technology from abroad and 1o promote transter of technelogy
Feoss Pakivian abroad. and to carry onbusiness in all other aliied fields permissible by

v Dddeal with any monevs of the Company notimmediately for the time being
Hloramy ot the purposes of the Company in such investments as may he thought
peoper and to hold, sell or otherwise deal with sneh investments but in any event not to
AU an ii".‘-C‘%f-’?\‘;‘!H (.'(H”PHH}.

cennrnnses G e husiness of the Company only, 1o advapce maney upon such
s the Company may approve, and to guarantee the obligations and contracts of
et and others bot net 1o act as g banking company.

Poanpiv for purchase or otherwise acquire and protect, prolong and renew whether in
Pukixtan or elsewhere anyepatents. patent rights. brevets d'invention. trademarks,
design dicenses. protections. concessions and the like conferring anv exclusive or
poneesclusive or limited right 1o nse any secret ar other information as to any invention.
provess or privilese which mav seem capable of being used for any of the purposes of
e Company or the acquisition of which may seem caleulated directly or indirectly 1
Penetit the Compars and to use. exercise, develop. manufacture under graml. licenses.
prvileges i respect of. or otherwise W 1o account the property. rights and
Hon so acquired and to CATTY On any husiness in any wav connected therewith.

§
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SR

1 getinsured against losses, damages, risks, accidents and liabilities of all kinds which
nwy affect the company whether in respect of its contracts, agreements, advances or
seeurities or o respect of servants or employees of the company. or in respect of
property belonging to or leased to or hired by the company, either by setting apart funds
ot the company or hy effecting such insurance and in later case to pay the premium
thereon.

o train personnel and workers, in Pakistan and/or abroad, to obtain technical
proficiency in various specialties connected with the business of the Company.

Foumndertake and execute any project the undertaking whereof may séem desirable, and
cither gratuitously or otherwise.

[0 procure the Company to be registered or recognized in any foreign country or place.

1o acquire and andertake all or any part of the business, property, goodwill and
fisbilities of anv pereon or company carrying on anyv business which the Company is
authorized to carry on or possessed of property suitable for the purposes of the
Cempany.

1o adopt such means of making known the business and/or services o fthe Company as
may seem expedient and in particular by advertising in the press. or in the other media
or by way of participation in exhibitions.

For the purposes of the Company, to purchase, manage, acquire by lease, mortgage,
dispose of. sell. exchange. turn to account any part of the property and rights ot the
Company,

Foemploy oc appoint any persons, experts, consultants, advisers, contractors
(inchiding O&M contractors), brokers in connection with the business of the Company.

Lo pay for any property or rights acqutired by the Company, either in cash or fully paic

Seaes or by the issue of securities, or partly in one mode and partly in another and
generally on such terms as may be determined.

Chiby in connection with the business of the Company to open and operate any current,
orverdralt, loan. fixed or savings bank accounts for the Company, and draw, make.
aeeept, discount. endorse, execute and issue promissory notes, bills of exchange, bilis
of lading and other negotiable or transferable instruments or securities and 1o deposit
Rronersecurities ov property with any persons, firm or company and on any terms with
ot without security and to advance money to the Company’s executives. officers and
ciiployees/agenis/customers and others having dealings with the company but in any
etent not to act as an investment, banking or finance company,

I connection with the business of the Company only, to give guarantees and
idemuities for the payment o fmoney or the performance of contracts or obligations by
this Company but in any event not to act as an investment, banking or finance company.
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28.

It connection with the business of the Company only, to borrow and where required, to
secure the payment of money in such manner as the Company shall think fit and in
particular by the creation of mortgages and charges over the (present and future)
property, assets and/or undertaking of the Company and/or by issue of debentures,
participation term certificates, term finance certificates and other securities charged
upon all or any of the Company’s property both present and future, and to purchase,
redeem and pay off anv such securities.

Fo fanwtully raise moneys in such manner as the Company shall think fit and in
particular by the issue of such securities, bonds and instruments payable to bearer or
othenwise. and either permanent or redeemable or repayabie convertible into shares and
colinterally to secure the repayment of any such moneys so raised or any such securities
o1 instruments of the Company by means of a trust deed or otherwise.

[ take, or otherwise acquire, and hold shares in any other company having ohjects
altogether or in part similar to those of this Company or carrying on any business
Capable ol being canducted so as directly or indirectly to benefit this Company but in
f cventnot to act as an investment company .

Foissue all or any part of the original or enhanced shave capital of the Company at par
v atipremim ar discount subject to any petmission required under the law.

o enterinto partnership or into any agreement or agreements for sharing profits. union
cllinterests, cooperation, joint venture, reciprocal concession and/or facilities with any
prerson or company whether ar not having objects similar to those of this Company but
Ny event nat 1o act as m:maging agents,

So far as is permissible in law. to offer stock option schemies to employees, to grant
Binds, dopations, annuities, pensions, allowances, gratuities. bonuses to any emplovees
o Directors or employees of the Company or any dependent thereof or to any
ciarilable. religious,  social.  scientific, educational, industrial institutions or
cranization and to establish provident, grawity and/or superannuation funds for the
Fenetitof present o1 ex-employees or Directors or former directors of the Company

Foopan all o any costs charges and expenses preliminary and incidental 1o the
premonon. formation, establishment and registration of the Company and to pay any
s elopment costs incurred (whether before or after the incorporation of the Company)
I the sponsors of the Company in connection with any project of the Company.

fe puy brokerage or commission to any persan or persons in consideration of his/their
subscribing, or agreeing to subscribe, whether absolutely or conditionally. for any
strres or debentures of the Company, or for procuring or agreeing to procure
cubscriptions whether absolute or conditional for the same which brokerage or
cenunission may be paid either in cash or shares of the Company, credited as fully paid

o disuibute any ol the Company’s property among the members in the event of
winding up of the Company.
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1 amalgamate. consolidate, or merge, either in whole or in part, witli or into any other
companies. associations, firms or persons carrying on any trade or business of a similar
niiture to that which this Company is authorized to carry on.

Foresolve. settle disputes by negotiation, conciliation, mediation, arbitration, litigation
or other means, judicial or extra judicial, and to enter in compromise agreement with
creditors. members and any other persons in respect of a différence or dispute with
tham and 10 exercise the power to sue and be sned and to initial or oppose all actions,
sieps proceedings or application which may seem calculated directly or indirectly to
beneliror prejudice. as the case may be. the interest of the Company or of its members.

o doall orany of the things herein in any part of the world either as principals, apents,
cortractors or otherwise, and either alone or in conjunction with others but in any event
net o act as managing agents.

Lo provide engineering, construction, consultancy and design services and radio and
cther communication systems and services, and any facilities, equipment and
installations whether related to such services and systems or otherwise,

Tocamy on any other business whether manufacturing or otherwise that may seem to
the Company capable of being conveniently carried on in connection with the above
ohiects or caleulated directly ar indirectly 10 enhance the value of or render profitable
o ofthe Company s property or rights or which it may be advisable to undertake with
N e to improving | developing, rendering or turning to account any property real or

el belonging 1o the Company o in which the Company may be interested and to
di-all orany of the above things either as principals, agents, contractors or otherwise.
o either alone or in conjunction with others and either by or through agents.
stih-contraciors. trustees or otherwise, and to do all such things as are incidental or
cinducive to the attainment of the above objects but in any event not to act as managing
weents,

Fordoall and everything necessary, suitable or proper or incidental or conducive to the
aceomplishiment of anv of the purposes or the attainment of any of the abjects or the
futtherance of any of the powers hereinbefore set forth, either alone or in association
with other corporate bodies. firms or individuals or with any Gavernment authority or
poblic or guasi-public authority or any other authority, and to do every other act or
thing incidental or appertinent to or arising out of ar connected with the business or
powers of the Company or part thereof, provided the same be lawful.

fois expressly declared that all the powers expressed therein are to be cumulative but in
v cnse anless the context expressly so requives is the generality of anv one sub-clause
tebe narrowed or restricted by the name of the Company or by the particularity of
<ovession i the same sub-clause or by the application of any rule of construction such
a~ the ejusdem generis rule, and accordingly none of such sub-clauses or the objects
therein specified or the power thereby conferred shall be deemed subsidiary or
auxtiary merely to the objects mentioned in any other sub-clause of this clause, and the
Company shall have full power to exercise all or any of the powets conterred by any
rart ob this clause in any part of the world,
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v,

PUAS HERERY UMDERTAKEN that the Company shall not engage in the banking
business, business of a finance. investment. Jeasing or insurance company, or as a
maodaraba management company. or the business of land development or a managing
agent or any unlawiul business and that nothing in the objects clause shall be construed
teentitle it to eneage in such business.

ANL that none of such-clauses or the objects therein specified or the powers thereby
centerred <hall be or he deemed to be subsidiary or ancillary or ancillary merely to the
objects mentioned in any of the other sub clauge of this clause or any of them but the
Conpiny have full power to exercise all or any of the power conferred by any part of
this clause in any part of the world, notwithstanding that the business tndertaking
propert rights or acts proposed to he transacted, acquired. dealt with or performed do
et tail within the objects of the earlier or any other sub-clauses of this elause or any of
them,

The Hability of the Members is limited.

Fae awhorized capital of the Company is Rs. 100,000,000 (Rupees: One Hundred
Mllion Onlyy divided into 10.000.000 (Ten Million only) shares of Rs. 10 (Rupees Ten
criv) eachs, with power ol the Company, specifically, to increase the authorized share
capital to include a further issue including of preference shares and generally, o
terease ot reduce the capital and to divide the shares in the capital for the time being
into several classes in accordance with the provisions of the Companies Ordinance.
P and any rules made there-under. and to attach thereto respectively such
preferential. deferred, qualified or special rights, privileges or conditions ns may he
cotermmed b or inaccordance with the Articles of Association of the Company for the
thne being, and o vary, modify or abrogate any such rights, privileges or conditions in
seh inanner as may for the time being be provided by the Articles of Association of the
Company in accordance with law.

B e —

Lied Ly e True oy
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We. the <overal persons whose name and
ermed e M ompany in pursyance

dree fer

AP RN R EH

|

1’8?1\&'”\'& names:

Muhammad

addresses are snbscribed below
of this Memorandum of Associatio
' the number of shares iy the Capital of the

»are desirous of being
n. and we respectively
Company indicated herein below

| Sl
; ,;NI:’ ‘:j‘” "d Rafi Pakistani Business 42000- 32':,;":;'(“ 1
! l 8453226-9 l'(arachi
Z Ab;;»r Muhammad 34/H-1,
Rahim Tarig Rafi X . . 42201- Block-6,
’ Pakistani Business 0400988.5 PECHS, 1
; o 3 i Karachi |
!‘ , 2t Tarig [Muhammad 42201 34-H, Block-
i' ! Tariq Rafi Pakistani Business 9906534 6 6, PECH?, 1
e Karachi
’4 ’ Tahma {brahim House # 59,
I‘ ‘mr,;’z m Shamsi X ‘ ‘ 2301. Streat 19,
| i Pakistani Business OM68767-6 Kh. Badban, 1
: DHA.v,
e Karachi
,} Saljad Ahsan W House # 19,
b . . 42000-
’ ’ Pakistani Businass 72419584 Kh. Hital, ’ 1
i DHA, Karachi
[h {/\m o Abdur Rahim 34/H.1, T
o Vakistam Business 42201 Black-6, 1
[Rahim 86487146 PECHS,
L._..!_* . Kardchi N ~_‘

Dated the 197 dav of April 2014

Witness tw above signatures,

Total Shares Taken:

Name: National Institutional Facilitation Technologies (Pvt.) Ltd,

Nationality:

Address: Xth Floor, AWT Plaza,

Pakistani

L I. Chundrigar Road, Karachi

G.
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THE COMPANIES ORDINANCE, 1984

O -
(COMPANY LIMITED BY SHARES)
-0~

Articles of Association
of
SIDDIQSONS ENERGY LIMITED

I. PRELIMINARY
FABLE A Not to Apply

The weonfatione in Tahle “A” in the First Schedule to the Companies Ordinance, 1984
shall not apply to the Company except so far as the same are repeated or contained in
these nrticles.

DEFINITIONS

Finless the context otherwise requires, the terms used in these articles shall have the

meanmys set out below:

() “Articles™ mean these articles of association of the company as originally framed
oras from time to time altered by in accordance with the law.

{hy “Board™ means the group of directors in a meeting duly called and constituted or.
as the case may be, the directors assembled at a board.

(o “Book and paper”, “book or paper” or “books of account” mean accounts, deeds,
vouchers. writings and documents, maintained on paper or computer network,
Noppy, diskette, magnetic cartridge tape, CD-Rom or any other computer
readable media:

Buy-back of shares vules” mean the Companies (Buy-Back of Shares) Rules,
1999 or any modification or re-enactment thereof.

(e} “Company™ means Siddigsons Energy Limited.
(t) “Central depository” ineans a central depository as defined in clause (ca) of

section 2 of the Securities and Exchange Ordinance. 1969 (XVII of 1969) and
registered with the Securities and Exchange Commission of Pakistan under
section 32 A of the said ordinance,

(e “Central Depositories Act” means the Central Depository Act, 1997 or any
madification or re-enactment thereof,

i) “Central Depository Regulations™ mean the central depository company of
3

Pakistan Timited regulations made pursuant to section 35(!)0ﬁh'e Central _
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(n)

m

tq

(r}

(1)

(\w)

{x1

-

Depositary Act, 1997 o) any modification or re-enactment thereof

“Censeal Depository Register™ imeans a compiterized electronic register maintained by
a central depository in respect of book-entry securities.

“Code™ means the code of corporate governance.

“Commission” means the Securities and Exchange Commission of Pakistan established
under section 3 of the Securities and Exchange Commission of Pakistan Act, 1997.
“Directors™ mean the directors for the time being of the company including alternate
directors and, subsequently elected pursuant tb Companies Ordinance, | 984 or as the case
may bel the directors assembled at a board.

“Dividend” includes cash dividend. dividend in species and bonus shares.

“Electronie™ includes electrical, digital, magnetic, optical, bio-metric, electro-chemical,
Wireless or electromagnetic technology.

“Flectromic transactions ordinance™ means the Electronic Transactions Ordinance,
2002 o any modification or re-enactunent thereof,

“In Person™ includes altendance and/or voting at a meeting, personally or by video or
Plploee confarence o other facility whereby all the participants of the meeting can hear
and 7 or see each other unless expressly stated otherwise by the directors.

“Instiument of transfer” includes transfer deeds and any record of transfer af book-
SRy securities in the central depository register. provided by the central depositories act
ond 1l central depositony regulations.

“lssie of capital rales™ mean Companies (issue of capital) Rules. 1996 or any
modification or re-enactiment thereof,

“Lastang requirements” mean the listing regolations of the stock exchanges.

“Menther™ means a person whose name is for the time being entered in the register of
members by virtue of hig being a subscriber to the memorandum of association of the

cempameor of his holding by allotment or otherwise any share, serip or other security
whiich gives him g voting right in the compamyincluding but not limited to the account

]

T el cennal depository
“Memarandum™ means the memorandum of association of the company as originally
ramad oras from tine to time altered in accordance with law,

“Month™ means calendar month according to the English calendar.

“Office” means the registered office for the time being of the company.

“Orvdinance” means the Companies Ordinance, 1984 or any modification or re-
enactment thereof for the time being in force.

“Preference shares” nor being ordinary shares mean preference shares whether
redecmable or irredeemihle. cumulative or otherwise with the vights. privileges and
eond:tions attaching thereto ag are provided by the articles.
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12) “Preference shareholders” not being ordinary shareholders mean, in relation to
the Company. every person to whom the company has allotted, or who becomes
the holder of such shares and whose name is entered in the register of members.

(aa)  “Proxy™ includes an attorney duly constituted under a power of attorney.

(ab)  “Record"” includes, in addition to a written or printed form, any disc, tape, sound-
track. film or other device in which sounds and / or other data is embodied 3o as to be
capable (with or without the aid of some other instrument or machine) of being
reproduced there from in audible, legible or visual form.

{ac) “Register” meuns, unless the context otherwise requires, the register of members
and include the register of debenture-holders or holders of other securities
maintained on paper or computer network, floppy. disketie, magnetic cartridge
tape. CD-Rom or any other tomputer readable media; to be kept pursuant to section
147 of the ordinance and / or central depository register under the central
depositories act and the central depository regulations.

fah  “Registrar” means a registrar, defined in section 2 (1) (31, performing the duty of
registration of companies under the ordinance,

(a¢)  “Regulations” mean the rules of governance of the company made by the board
from time to time.

() Seal” means the common or official seal of the company.

i “Seetion™ means section of the ordinance.

tahy  Share Capital Rules™ mean the companies’ Share Capital (Variation in Rights
and Privileges) Rules, 2000. :

(a)  ~Sign" and “Signature” unless otherwise provided in these articles, include
respectively lithography, printing facsimile, “advanced electronic signature™ which is
capable of establishing the authenticity and integrity of an electronie document, as
defined by section 2(€) of the electronic transactions ordinance, and names

impressed with a rubber or other kind of stamp.,

(aj)  “Specinl Resolution” meang the special resolution of the company as defined in
section 2(1) (36) of the ordinance.

(ak)y  ~Stoek Exchanges™ mean the Islamabad, Lahore and Karachi stock exchanges and
such other stock exchanges as may be established in Pakistan.

INTERPRETATION

In these articles, unless the context otherwise requires:

the singular includes he plural and vice versa and words denoting any gender shall
elude all genders: 4

references to any act, ordinance, legislation, the code, the listing requirements, rules or
reguiations or any provision of the same shall be a reference to that act, ordinance,
legislation. the code, the listing requirements, rules or regulations or provisions, as
amended, re-promulgated or superseded from time to time:
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(c) the terms “include™ or “Including” shall mean include or including without limitation;

() Expressions referring (o writing shall, unless the contrary intention appears, be construed
as including references to printing, lithography, photography, and other modes of
representing or reproducing words in a visible form. including but not limited 1o,
clectionic wansmission such as facsimile, and electronic mail or any other electronic
process. as preseribed hy section 3 of the electronic transactions ordinance.

(e) words importing persons shall include hodies corporate; and
(1 words and expressions contained in these articles shall bear the same meaning as in the
ordinance.

REGISTERED OFFICE

4, The registered office of the company shall be in the Province of Sindh as the directors
shall trom time 1o time appoint.

PUBLIC LIMITED COMPANY
S. The company is a public limited company within the meanings of section 2(1). Clause
(30} of' the Companies Ordinance, 1984,

BUSINESS

A, AT branches or kind of business which the company is either expressly or by implication
authorized o undertake may be undertaken by the directors at such time or times as they shall
think tie and further may be allawed by them to be in abeyance, whether such branch or kind

of husiness mav have peen actually commenced or not, so long as the directors may deem it
expedient not to commence or praceed with such branch or kind of business.

1. CAPITAL
SHARTS

7 The minimum Subscription upon which the Directors may praceed ty make First
Allotient is fixed at Rs.5,000,000- (Rupees: Five Million Only).

8. The Authorized Capital of the Company s Rs.100.000,000/- (Rupees One Hundred
Mitlion Only) divided into 10.000.000 (Ten Million Only) (ordinary shares of Rs.]0/=
each. hut the Company may from time o time by a Special Resolution increase.
consolidate, subedivide. reduce or otherwise re-organize the share capital of the
Company. subject to the provisions of Section 108 of the Companies Ordinance, 1984

v, Subject to section 00 of the ordinance and any rules in that regard made under (e
crditance, and without prejudice to any special rights previously conferred on the holders
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10

ol any existing shares or class of shares, any share in the company may be issued with
different rights, restrictions and privileges, including but not limited to the following as
may beapproved by the company by special resolution:

(h different voting rights; voting rights disproportionate to the paid-up value of share
held: voting rights for specific purposes only; or no voting rights at all:

(2 difterent rights for entitlement of dividend, right shares or bonus shares or
entitlement to receive the notices and to attend the general meetings;

(N rights and priviteges for indefinite period. for a limited specified period or for
such periods as may from time to time be determined by the company:

) different manner and mode of redemption, including redemption in accordance
with the provisions of these articles, subject to sections 85 and 95 (4) of the
ordiance, including but not limited to. by way of conversion into shares with
such rights and privileges as determined by the company in the manner and mode
provided in these articles: and

(31 Different rights and privileges for listing or non-listing of any class of shares.

Subject to section 95(4)(a) of the ordinance and any rules in that regard made under the
ordinance, the company may issue shares which are to be redeemed or any other
redecmable security. on such terms and in such manner as may be provided in the said
section and rules.

SubivoUte provisions of the ordinance and these articles and subject to any speciaf rights
or privileges for the time being attached to any issued shares, the shares in the capital of
L company for the time being, including any new shares resulting from an increase in
the authorized capital, shall be under the control of the directors who may allot or
otherise dispose of the same or any of them to such persons (subject to article 43), on
such terms and conditions, and with such rights and privileges annexed thereto as the
resolien creating the same shall direct. and if no direction be given, as the directors
shadl determine and at such times and in such manner as the directors think fit, either at
Parorata premium or subject to section 84 of the ordinance at a discount, with power to
the directors to give My person the right to call for and be allotted shares of any class of
the compony at par or at a premium or, subject as aforesaid, at a discount, such option
beiny exercisable ar such time. and for such consideration as the directors think fit.
Provided that the shares in the capital of the company shall always be issued as fully paid
sharex and no shares shall be issued as partly paid shares. The directors shall. as regards
any allotment of shares. duly comply with such of the provisions of sections 67 to 73, the
centraf depositories act. the central depository regulations, the issue of capital rules and
the sbare capital rles 1g may be applicable to the company,
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I8.

Fhe divectors may allot and issue shares in the capital of the company as payment or part
payment for any property sold or transferred, or for services rendered. 1o the company in
the erdinary conrse of jis business, and shares so allotted shall be issued as and shall be
deenied 1o he fully paid shares.

The board shall, as regards any allotment of shares, duly comply with such provisions of
sections 67 10 73 of the ordinance as may be applicable.

The company may at any time pay a commission fo any person for subscribing or
agreeing to subseribe (whether absolutely or conditionally) for any shares, debentures or
debenture stock in the company or procuring or agreeing to procure subscriptions
(whether absolutely or conditionally) for any shares, debentures or debenture stock in the
company: Provided, that, if the commission in respect of shares shall be paid or payable
out of capital, the statutory requirements and conditions shall be observed and complied
with. and the amount or rate of commission shall not exceed such pereentage on the
shares. debentures or debenture stock in each case subscribed or to be subscribed, as may
be determined by the hoard subject to any limits required by law. The commission may
be paid or satisfied. either wholly or partly, in cash or in shares, debentures or debenture
stock. The company may also on any issue of shares pay such brokerage fees as may be
tawlul: Provided that such brokerage fees shall not exceed such percentage of the shares,
debentures or debenture stock paid-up as may be determined by the board. subject to any
limirs required by faw.

Subject 1o section 9SA of the ordinance and any rules in that regard made inder the
erdinance, the company may purchase its own shares on such terms and in such manner
as masbe provided in the said section and rules.

Except as permitted in the ordinance and any rules in that regard made under the ordinanice,
no part of the funds of the company shall be employed in the purchase of its own shares or jn
givinge, whether directly or indirectly and whether by means of a Joan, guarantee, security or
othervise, any financial assistance for the purpese of or in connection with a purchase made
orto be made by any person of or any shares in the company,

Except as required by law. no person shall be recognized by the company as holding any
share upon any trust. and the company shall not be bound by or be compelled in any way
to recoanize (even when having notice thereof) any equitable, contingent, future or partial
interest in any share or any interest in anv fractional part of a share or (except only as by
these Articles or by law otherwise ptovided or under an order of 3 court of competent

Jurisdiction) any other rights in respect of any share except any absolute right to the entirely

thereat in the registered an absolute right to the entirely thereof in the registered holder,

Save as herein otherwise provided. the company shall be entitled to treat the registeret
holder of any, share as the absolute owner thereof and accordingly shall not, except ag
ordered by a court of competent jurisdiction or as by statute required. be hound to
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recognize (even when having notice thereof) any benami, equitable, contingent, future,
pattial or other claim ot right to or interest i such share on the part of any other person.

10, Shares may be registered in the name of persons, any limited company or other corporate
body. Not more than four persons shall be registered as joint-holders of any share.

20, Ifany share or shares stand in the name of two or more persons, the person first named in
the register shall, as regaids receipt of dividend or bonus or service of notices and all or
any other matters connected with the company except voting at the meeting and the
transter of shares, be deemed the sole holder.

RIGHTS PRIVILEGES AND CONDITIONS ATTACHED TO SHARES

21 As revards income, the profits which the company may determine to distribute in respect
of any financial vear or other period for which the accounts shall be made up. shall be
applicd in the following order of priority;

(1) In paying the holders of the preferences shares, the right to a cumulative preferential
dividend as determined by the board on the capital paid up thereon payable as regarcls
each financial year out of the profits of the company resolved to be distributed in
respect of that vear, but shall not be entitled to any further participation in profits; and

f-1 Subject to the rights of any class of shares for the time being issued, in distributing
tie balance amongst the holders of the ordinary shares according to the amounts paid
up on the ordinary shares held by them respectively.

1393

2. Asregards conversion, the company may paitly or wholly convert the preference shares
at the option of the holders of the preference shares in accordance, respectively, with the
terms and conditions of their issue.

|3
b

AS renards capital, on a return of capital in a winding up or otherwise (except upan the
redemption of shares of any class of preference shares or the purchase by the company of
its oun shares), the surplus assets of the company remaining after payment of it
habilities shall be applied in the following order of priority:

(1) in paying to the holders of the preference shares, the capital paid up on the same
withaut any fuither right to participate in profits or assets; and

123 subject to the rights of any other class of shares for the time_being issued, in
distributing the halance amongst the holders of tlie ordinary shares according to the
amounts paid up on the ordinary shares held by them respectivély.

()
)

As rezards entitlement 1o bonus or right shares, the holders of preference shares shall not
be entitled to bonus or right shares in the event that the company increases its capital by
the 1ssue of further shares or atherwise. Sgi .
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24, As regards voting righs, the holders of the preference shares shall not be entitled 1o receive
notice of. atterid, or vote at, any general meeting of the company, except as otherwise
provided by the ordinance, whereby the liolders of such shaves would be entitled to vote
separately as a ¢lass, that is, with respect to voting entitlement of the preferénce shareholders
o maiters atfecting. respectively, their substantive rights and liabilities. Without prejudices
to the foregoing, the holders of preference shares may attend the general meeting of the
company as observers with prior pertission of the chairman.

CERTIFICATES

25. The Certificates of title to shares and duplicate thereof shall be issued under the seal of
the company and signed by two of the ditectors or by one such director and the secretary
provided that such signatures may if necessary be printed lithographed or stamped subject
to the approval 6f the directors.

26, Every member shall be entitled to one certificate for all the shares registered in his name,
or, if the directors so approve, to several certificates each for one or more of such shares,
but in respect of each certificate for less than one hundred ‘shares, the directors shall be
entitled to charge a fee of Rupees 10 or such lesser sum as they may determine. Every
certificate of shares shall specify the number and denoting numbers of the shares in
respect of which it is jszued,

2" The company shall within ninety days after the allotment of any shares, debentures or
debenture stock and within forty-five days (or where the transferee is a central depository.

within tive (5) days) afler receipt by the company of the application for transfer of any such
shares. debentures or debenture stock complete and have ready for delivery the certificate
{such expression shall hereinafter be deemed to include book-entry security as defined in the
central depositories act. and the central depository regulations) of all shares, the debentures
and the certificate of all debenture stock allotted or transferred, and unless sent by post or
delivered to the person entitled thereto within the period aforesaid the company shall
Imincditely thereafter give notice to that person in the manner prescribed in these articles for
the 27ving of notices 10 members that the certificate is ready for delivery.

28 Ifa certificate of shares, debenture or debenture stock is proved to the satisfaction of the
company to have been lost or destroyed or, being defaced or mutilated or torn, is
surrendered to the company, and the company is requested to issue a new certificate in
replacement thereof. the company shall, after making such enquiry as it may deem fit,
advise the applicant within thirty days from the date of application the terms and
conditions (as to- indemnity and otherwise and as to payment of the actual expenses
incurred on such enqniry and of a fee not exceeding fen rupees) on which the company is
prepaced teissue a new certificate and a time for compliance therewith or of the reasons
vl e company is upable to issue a new certificate, as the case may be. and in the
former case if the applicant shall within the time allowed comply with the terms and
conditions specified. the company shall*issue a new certificate to the applicant within
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forty five davs from the date of application.

29 The company shall not be bound to issue more than one certificate in respect of a share or
shares held jointly by two or more persons and delivery of a certificate for a share to any
one of joint holders shall be suffictent delivery to all.

TRANSFER AND TRANSMISSION

30.(1) The directors shall not refuse to register the transfer of fully paid shares unless the instrument
of ransfer is defective or invalid or is not accompanied by the certificate of the share(s) to
whicli it relates. The directors may also decline to recognise any instrument of transfer
unless it i< accompanied, in addition to the certificate of the shares to which it relates, by
such other evidence as the directors may reasonably required to show the right of the
transteror to make the transfer. The directors may waive the production of any certificate
upon evidence satisfactory on them of its loss or destruction,

(2) If the directors refuse to register a transfer of any shares they shall, within thiety (30) days
Corchere the transferee s a central depository, within five (5) days) after the date on
which the instrument of transfer was lodged with the company, send to the transferee
and the transferor notice of the refusal indicating the reason for such refusal; provided
that if the directors refuse to register a transfer of shares on account of a defect in or the
invalidity of the instrument of transfer, the transferee shall be entitled, after removal of
such defect or invalidity, to re-lodge the instrument of transfer with the company.

310 Sharev in the company shall be transferred in accordance with the central depositories act
and the central depository regulations. If the shares of the company are not registered in
the central depository. the same may be transferred through the instrument of transfer.
The instrument of wansfer of any share shall be in writing in the usual common form, or
i the following form. or as near thereto as circumstances wil admit;

PWe Of oo
sowdanghter/wife of . e being a national(s) of
......................................... in consideration of the sum of Rupees
...................................... only (Rs. ................) paid to me/us by
.................... e oF L son/daughter/wife of
......... e being a national(s) of ... (hereinafter called the ‘said

transferee(s)’) do hereby transfer to the said transferee(s) share(s) numbered standing in
My our name(s) in the books of SIDDIQSONS ENERGY LIMITED., to hold unto the said
transferects) histhertheir executors, administrators and as signs, subject to thesev&ml
conditions on which Liwe hold the same at the time of execution hereof, and liwe the said

transtoreels) do hereby agree to take the sajd share(s) subject to the conditions dforegaid.
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As witness our hands the ... dayof ............... thousand and .. ...,

Signed by the said transferor in the Transferor’s signature....................

presence of

Transferor’s occupation.............. ... .
Witness ¥ Witness 2 ...
Occupation ... Oceupation..............................
Address ... Address..............
Signed by the <aid transferee in Transferee’s signature
the presence of Transferee’s occupation
Witness | ... Witness 2 ..., e,
Occeupation Oceupation
Address.......... Address...............o
32 No transfer shall be made to a minor or person of unsound mind.

02
(]

36.

Al vegistered instruments of transfer shall be retained by the company, but any
instrument of transfer which the directors may decline to register shall be returned to the
person depositing the same.

Ihe dpsteument of tanstfer of any share in the company shall be duly stamped and executed
both by the transferor and transferee. and the transferor shall be deemed to remain holder of
the share until the name of the transferee Is entered in the register in respect thereof,

On giving seven days previous notice in the manner provided in the ordinance and articles,
the wansfer books and register may be closed during such time as the directors think fit, not
exceeding in the whole forty-five days in-each year, but not exceeding thirty days at a time.

Any member may make and deposit with the Company a nomination in writin

specitving one or more eligible persons who or each of whom, in the event of the death of
the Member, may be entered in the Register as the holder of such number of shares
pectied nthe nomination for such nominee or each such nominee of which the member
remais the registered holder, at the date of his death. A person shall be eligible for
nonunation for the purposes of this Article only if he is a spouse, parent, brother. sister or
child of the member ‘noininating him and the applicable relationship all should be
specified in (he nomination in respect of each nominee. A member may at any time by
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notice in writing cancel. or by making and depositing with the company another
nomination before his death vary any nomination already made by him pursuant to thig
Article. In the event of the death of & member any person nominated by him in
accordance with this Article may, on written application accompanied by the relative
share certificates and evidence establishing the death of the member, request the
company to register himself in place of the deceased member as the holder of the number
of shaves for which the nomination in his favour had been made and deposited with the
company, and if it shall appear to the Directors that it is Proper so to do, the Directors
may register the nominee as the holder of those shares in place of the deceased member,

(a) in the case of the death of a member who was joint-holder of shares the survivor or
survivors shall be the only persons recognized by the company as having any title to his
interest in the shares. If the deceased member was a sole holder of shares, the nominee or
nominees of the deceased where a nomination under Article 37 js effective, and the legal
personal representatives, executors or administrators, of the deceased where no such
nemination has been made and deposited with the company, shail be the only persons
recognized by the tompany as having any title 1o his interest in the shares.

(h) Berore recognizing any legal representative or executor or administrator, the Directors
hee requine him w obtain a grant of succession certificate or probate or letters of
administration or other legal representation, as the cage may be, from some competent
Court in Pakistan having effect in Karachi; provided nevertheless that in any case
where the Directors in their absolute discretion think fit, it shall be lawful for the
Divectors to! dispense with the production of succession certificates or probates or
letters of administeation or such other legal fepresentation, upon sucl) terms as to
tdemnity or otherwise as the Directors, in their absolute discretion, may consider
necessary.,

The executors or administrators or the nominee appointed under section 80 of the
ordinance of a deceased member (not being vne of several Joint-holders) shall be the only
person recognized by the company as having any title to the shares registered in the name
of such member, and in case of the death of any one or more of the joint-holders of all
registered shares (such expression shall hereinafter be deemed to include registration as a
sub-account holder of a central depository under the central depositories act and the
central depositories regulations) ,thé survivors shall be the only persons, recognized by
the company ag having any title to or interest in such shares, but nothing herein contained
shall be taken to release the estate of a deceased Joint-holder from any liability on shares
held by him jointly with any other person. Before recognizing any executor or
administrator, the directors May require him to obtain a grant of probate or nomination as
mentiened above or letters of administration or other legal representation, as the case may
be. from some competent court in Pakistan having effect in Karachi. Provided
nevertheless that in any case where the board in their absolute discretion think fit, it shail
be lawful for the directors to dispense with the production of probate or letters of
administration or sych other legal representation upon such terms as to indemnify or
othersvise as the directors. iy their absolute discretion, may consider necessary. '
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38 Any person becoming entitled to a share in consequence of the death or insolvency of a
member may upon such evidence being produced as may from time to time properly be
required by the Directors and subject as hiereinafter provided, elect either to be registered
himseif as the holder of the share or instead of being registered himself, to make such
transfer of the share or instead of being registered himself, to make such transfer of the
share as the deceased or insolvent person could have made but the Directors shall, in
either case. have the same right to decline or suspend registration as they would have had
in the case of a transfer of the share by that member before his death or insolvency as the
case may be,

30, Any committee or guardian of a funatic or minor member or any person becoming
entitled to a share in consequence of the death or bankruptey or insolvency of any
mernber upon producing such evidence that he sustains the characters in respect of which
he proposes to act under this article, or of his title, as the directors think sufficient, shall
have the right to be registered as a meinber in respect of such share, or may, subject to the

‘ vegulations as to transfer hereinbefore contained, transfer such share.

40, Neither the company nor the directors nor any other officer of the company shall incur any
liability for registering or acting upon a transfer of shares apparently made by sufficient
partics, although the same may, by reason of any fraud or other ¢ause not known to the
company or the directors or any other officer of the company, as aforesaid, be legally
moperative or insufficient to pass the property in the shares proposed or professed to be
transterred, and although the transfer may, as between the transferor and transferee, be
Hable 10 be set nside. and. notwithstanding that the company may have notice that such
mstrument of transfer was signed or executed and delivered by the transferor in blank as
to the name of the transferee or the particulars of the shares transferred, or otherwise in
defective manner. And in every such case the person registered as transferee, his
executors, administrators and assigns alone shall be entitled to be recognized as the
holder of such shares and the previous holder shall, so far as the company is concerned,
be deemed to have transferred his whole title hereto.

ALTERATION OF CAPITAL

41 The company may by ordinary resolution and subject to compliance with the
requirements of section 92 of the ordinance increase the authorized share capital by such
'. sum. 10 be divided into shares of such amount, as the resolution shall prescribe.

42, Subtect to the provisions of section 92 (1) (d). 92(3) and 93 and section 13 of the central
depositories act. the company may, by ordinary resolution:

ta) consolidate and divide its share capital into shares of larger amount than its
existing shares:

{01 by sub-division of its existing shares or any of them. divide the whole or any part
of its share capital into shares of smaller amount than is fixed by the
memorandum of association;

(¢) cancel any shares which, at the date of the passing of the resolution, have not been
tahen or agl;ggd to bie taken by any persoi.

P, e R
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43,

44

47

Phe directors may from time to time increase the issued share capital by such sum as they
think 1it. Except as otherwise permitted by section 86 of the ordinance » rule S of share capital
Fules. the listing requirements and section 14 of the central depositories act, as are applicable
to the company and subject to any special rights or privileges for the time being attached to
any issued shares. all shares intended to be issued by the directors shall, before issue, be
offered to the members strictly in proportion to the amount of the issued shares held by each
member (hrrespective of class), provided that fractional shares shall not be offered and ali
fractions less than a share shall be consolidated and disposed of by the company and the
procecds from such disposition shall be paid to such of the entitled members as may have
accepied such offer. Such offer shall be made by notice specifying the number of shares
offered, and limiting a time within which the offer, if not accepted, will be deemed to be
declined. and after the expiration of that time, or on the receipt of an intimation from the
person 1o whom the offer is made that he declines to accept the shares offered, the directors
may dispose of the same in such manner as thay think fit. In respect of each such offer of
shaves the directors shall comply with the provisions of section 86 of the ordinance and in
particular with the provisions of sub -sections (3), (4) and (5) thereof. Any difficulty in
the apportionmeént of shares amongst the members, sush difficulty shall, in the absence of
any divections given by the company in general meeting, be determined by the directors.

Fxcept so far as otherwise provided by the conditions of issue or by these articles, any
capital raised by the creation of new shares shall be considered part of the original capital
and shall be subject (o the provisions herein contained with reference to transfer and
transmission and otherwise.

Subject 1o the provisions of sub-section (2) of section 86 of the ordinance, if, owing to
any inequality in the number of new shares to be issued and the number of shares held by
a member entitled to have the offer of such new shares, any difficulty shall arise in the
apportionment of such new shares or any of them amongst the members, such difficulty
shall. in the absence of any direction in the resolution creating the shares or by the
company in genéral meeting, be determined by the directors.

The company may, by special resolution, reduce its share capital in any manner. with and
subject to, any incident authorized and consent required by law,

The <hare premium account maintained pursuant to section 83(1) of the ordinance may,

be applied by the company:

(a) inwriting off the preliminary expenses of the company;

(b)  in writing off the expenses of, or the commission paid or discount allowed on, any
issue of shares or debentures of the company;

(c) N providing for the premium payable on the redemption to any redeemable
preference shares or debentures of the company; or ’

(d N paving up un-issued shares of the company to be issued as fully paid-bonus
3 Y PAK ‘

shares, R
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48.

Subject to the provisions of section 96 to 105 inclusive of the ordinance, the directors
may accept from any member the surrender on such terms and conditions as shall be
agreed of all or any of his shares,

VARIATION OF SIiAR,E HOLDERS' RIGHTS

49,

Whenever the capital is divided into different classes of shares, all or any of the rights
and privileges attached to each class may, subject to the provisions of section 108 of the
ordinance, be modified, commuted, affected, abrogated or dealt with by agreement
between the company and any person purporting to contract on behalf of that class
provided such agreement is (a) ratified in writing by the holders of at least three-fourths
in nominal value of the issued shares of the class or (b) confirmed by a special resolution
passed at an extraordinaty general meeting of the holders of shares of that class and all
the provisions hereinafter contained as to general meetings, shall, mutatis mutandis, apply
o every such: meeting. This article shall not by implication curtail the power of
moditication which the company would have if this article were omitted.

IIl. MEETINGS

CONVENING OF GENFRAL MEETINGS

30,

A
2

Except as may be allowed under section 158(1) of the ordinance and listing requirements,
the company shall hold a general meeting once at least in every calendar year within a
period of four months following the close of its financial year in the town in which the
office is situate and at such time and place as may be determined by the directors,
provided that no greater imerval than fifteen months shall be allowed to elapse between
two such general meetings. The company may, for any special reason and with
permission of the commission, extend the time within which any annual general meeting,
not being the first such meeting, shall be held. '

The company shall hold its annual general meeting in the town in which the registered
oftice is situate; provided that, it may, for any special reason and with permission of the
comnussion, hold the said meeting at any other place. Save as aforesaid, the company
may hold its general meeting at two (2) or more venues using any technology that gives
the members as a wiholé a reasonable Opportunity to participate in the meetings.

All eeneral meetings of the company, other than the statutory meeting or any annual
general meeting, shall be called extraordinary general meetings, and shall be subject to
fisting requirements.

I'he directors may, whenever they think fit, and they shall, on the requisition of the
holders of not less rlg;,}gﬁ"éjm;mnth of the issued capital of the company. forthwith proceed
to vonvene an extraordinary general meeting of the company. If at any time there are not
within Pakistan ﬁifﬂciem directors capable of acting to form a quorum, any director of
the company ma§ call gh extraordinary general meeting in the same manner as nearly as
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possible as that in which meetings may be called by the directors, and in the case of such
requisition the following provisions shall have effect:

(1Y The requisition must state the objects of the meeting and must be signed by the
requisitioners and deposited at the office and may consist of several documents in like
torm each signed by one or more requisitioners.

(2) I the directors do not proceed within twenty-one days from the date of the requisition
being so deposited to cause a meeting to be called, the requisitioners or a majority of
them in valte may themselves convene the meeting, but any meeting so convened
stiall not be held after three months from the date of the deposit.

(3) Any meeting convened under this article by the requisitioners shall be convened in the
same manner as nearly as possible as that in which meetings are to be convened by
the directors but shall be held at the office.

() A requisition by joint-holders of shares must be signed by all such holders.

(1) Naotice of a general meeting shall be sent in the manner hereinafter mentioned at least
heenty one (21) days before the date on which the meeting is to be convened to all
such persons as are under these articles or the ordinance entitled to receive such
notices from the company and shall specify the place and the day and hour of the
meeting and the nature of the business to be transacted thereat.

() 1ii the case of an emergency affecting the business of the company, an extraordinary
geiteral meeting may be convened by such shorter notice than that specified in article
34(1) as the registrar may authorize.

(3) Where any special business, that is to say, business other than consideration of the
accounts, balance sheet and the reports of the directors and auditors, the declaration
ol dividend, the appointment and fixation of the remuneration of auditors and, whete
the notice convening the meeting provides for the election of directors, the election of
directors (all such matters being herein referred to as ordinary business) is to be
trunsacted at o general meeting, there shall be annexed to the notice of such meeting a
stitement setting out all such facts as may be material for the consideration of such
business including the nature and extent of the interest (whether direct or indirect) of
any director, and where the item of business involves approval of any document, the
time and place appointed for inspection thereof, and to the extent applicable such a
statement shall be annexed to the notice also in the case of ordinary business to be
rnsacted at the meeting.

(41 Where a resolution is intended to be proposed for consideration at a general meeting
veosome special or particular form., a copy thercof shall be annexed to the notice
venvening such meeting,

(5) I a special resolution is intended to be passed at a general meeting, the. .notice
convening that meeting shall specify the intention to propose the resoffitiof: 4s'a
special resolution. P

(6) A notice for a general meeting at which an election of directors is to ftakb place shall
stite the number of directars to be elected at that meeting and the names of the
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retiring directors.
(7) The notice of every general meeting shall prominently specify that a proxy may be
appointed who sha!l have the right to attend, demand or join in demanding a poll and

vote on a poll and speak at the meeting in the place of the member appointing him
and shall be accompanied by a form of proxy acceptable to the company.

(R) The company slall comply with the provisions of section 160(1) and section 50 of the
ordinance with regard to giving notices of general meetings.
55. The accidental omission 1o give any such notice to, or the non-receipt of notice by, any of
the members shall not invalicate the proceedings at any such meeting,

PROCEEDINGS AT GENERAL MEETINGS

56, No business shall be transacted at any general meeting unless a quorum of members is
present at the time when the meeting proceeds to business; save as lietein otherwise,

provided ten (10) members present in petson or by proxy representing twenty five percent
(25%) of the total voting power shall be g quorum,

57. The chairman of the board of directors shall preside as chairman at every general meeting
of the company, or if there is no such chairman, or if he shall not be present in person
within fifieen minutes afier the time appointed for the holding of the meeting or is
unwilling to act, the chief executive shall preside as chairman of the meeting, or if the
chiel enecutive is absent or unwilling to act, any one of the directors present in person
way be elected to be chairman of the meeting, or if no director be present in person, or if
all the directors present in person decline to take the chair, the members present in person
shall choose one of their member to be chairinan of the meeting.

38, 1P within halF-an-hour from the time appointed for the meeting, a quorum is not present,
the meeting if convened Upon such requisition as aforesaid shall be dissolved, but in any
other case it shal] stand adjourned 10 the same day in the next week at the same time and
place. and if at such adjourned meeting a quorum is not present within half an hour from
the time appointed for it, the meeting shall be dissolved.

39, The chairman may adjourn the meeting from time to time and from place to place, but no
business shall bé transacted at any adjoumed meeting other than the business left
unfinished at the meeting from which the adjournment took place. When a meeting is
adjourned for more than seven days, notice of the adjourned meeting shall be given as in
the case of an original meeting. Save as aforesaid it shall not be necessary to give any
notice of an adjoumment or of the business to be transacted at an adjourned meeting.

60 Inthe case of aq-éﬁﬁ_}ality of votes the chairman shall, both on a show of hands and at the
poll have a ehsting vote in addition to the vote or votes to which he may be entitled as
member, .

6L () Acany general:mesting a resolution put to the vote of the meeting shall be decided on a
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show of hands, unless a poll is (before or on the declaration of the result of the show of
hands) demanded in accordance with paragraph (2) of this article, and unless a poll is so
demanded, a declaration by the chairman of the meeting that a resolution has, on a show
ot hands. been carvied. or carried unanimously, or by a particular majority, or lost, and
an-entry 1o that effect in the book or electronic record of the proceeding of the
company shall be vonclusive evidence of the fact, without proof of the number or
proportion of the votes recorded in favour of, or against, the resolution.

(2) Any of the following persons may demand a poll:
(@) The chairman of the meeting; or
(b) Ten members having the right to vote on the resolution and present in person
or by proxy; or
(¢) Any member or members present in person or by proxy having not less than
one-tenth of the total voting power in respect of the resolution.

62. If a poll is demanded. as aforesaid, it shall be taken (subject to section 168 of the
orditance) in such manner and at such time and place as the chairman of the meeting
divects, and either at once or after an interval or adjournment of not more than fourteen
days trom the day on which the poll is demanded, and the result of the poll shall be
deenied 1o be the resolation of the meeting at which the poll was held. The demand for a
poll mav be withdrawn at any time by the person or persons who made the demand. In
case ol any dispute as to the admission or rejection of a vote. the chairinan of the meeting
shall determine the same, and such determination made in good faith shall he final and
conclusive,

63 Any poll duly demanded on the election of a chairman of a meeting or on any question of
adjoarnment shall be taken at the meeting and without adjournment. A poll demanded on
any other question shall be taken at such time, not being more than 14 days from the day
on which the poll is demanded as the chairman of the meeting directs.

6 The demand of a poll shall not prevent the continuance of a meeting for the transaction of
any business other than the question on which a poll has been deimanded.

VOTES OF MEMBERS

65 Subject to section 160 and any rights or restrictions for the time being attached to any
class or elasses of shares, every member present in person (where all the paxtic{paﬁtk ofa
general meeting can see each other) shall have, whether on a show of hands ot ofra poll,
tetes proportionate to the paid up value of the shares or other securities cqfﬁyfing\vpting
rights held by him according to the entitiement of the class of such shares ot ‘securities, as
the case may he provided that | the provisions of section 178 shall apply in the case of the
election of directors. Lo

66 Witheur prejudice 1o articles 69 and 79, on a show of hands, every member present. in

persen shall have one vote and upon a poll every member present in person or by froxy

Page 17 of 46



67,

68,

60,

shall bave one vote in respect of each share held by him. Provided always that in the case
of an election or removal of a director, the provisions of articles 91 and 94 respectively
shall upply.

On a poll a member entitled to more than one vote need not, if he votes, use all his votes
or cast all the votes he uses in the same way,

Any company or other corporation which is a member of the company may by resolution
ol its directors or other governing body authorize such person as it thinks fit to act as jts
representative at any meeting of the company or of any class of members of the company,
and the person so authorized shall be entitled to exercise the same powers on behalf of
the company or corporation which he represents as that company or corporation could
exercise if' it were an individual member of the company, present it person. The
production before or at the meeting of a copy of such resolution purporting to be signed
by a director of the secretary of such company or corporation and certified by him as
being a true copy of the resolution shall be accepted by the company as sufficient
evidence of the validity of the appointment of such representative.

ANy person entitled under article 39 1o any shares may vote at any general meeting in respect
thereol in the saine manner as if he were the registered holder of such shares, provided that
forty-eight hours at least before the time of holding the meeting or adjourned meeting, as the
vase may be, at which he proposcs to vote he shall satisfy the directors of his right to such
shares. or the directors shall have previously admitted his right to vote at such meeting in
respect thereof If anv member be 4 lunatic. idiot or non compos mentis, he may vote.
whether by a show of hands or at a poll, by his committee, curator bonis or other legal curator
and such last mentioned persons may give their votes by proxy.

Where there are jointly registered holders of any share, any one of such persons may vote
atany meeting either in person or by proxy in respect of such share as if he were solely
entitled thereto; and if more than one of such joint-holders be present at any meeting,
either in person or by proxy, that one of the said persons 5o present whose name starids
first in the register in respect of such share shall alone be entitled to vote in respect
thereel. Several execwors or administrators of g deceased member in whose name any
siare stands shall for the purposes of this article be deemed Jjoint holders thereof:

Wina poll votes may be given either i person (including without limitation a
representative of a company duly autherized under article 68) or by proxy.

No objection shall be raised to the qualification of any voter except at the meeting or
adjourned meeting at which the vote objected to is given or tendered, and every vote not
disallowed at such meeting shall be valid for all purposes. Any such objection made in due
tinie shall be referred to the chairman of the meeting, whose decision shall be final and

conclusive.

wid

[he fistruthent appointing a proxy shall be in writing under the hand of the appointer
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(such expression shall exclude any reference to the electronic transactions ordinance in
accordance with section 31 (1) of the electronic transactions ordinance) or of his attorney
duly suthorized in writing (such expression shall exclude electronic transmission as
prescribed by section 3 of the electronic transactions ordinance) or if such appointer is a
corporation under its common seal or signed by an officer or an attorney duly authorized
by it tsuch expression shall exclude any reference to the electronic transactions ordinance
m aceordance with section 31 (1) of the electronic transactions ordinance). Save as
provided by article 80. no person shall be appointed a proxy who is not a member of the
company and qualified to vote.

74 Subject to article 73 hereof, the instrument appointing a proxy and the power of attorney
or other authority (if' any) under which it is signed, or a copy of that power or authority
duly notarized. shall be deposited (such expression shall hereinafter include, where
permitted by law, receipt in accordance with section 15 of the electronic transactions
ordinance) at tHe office not less than forty-eight hours before the time for holding the
meeting at which the person named in the instrument proposes to vote, and in default the
mstrument of proxy shall not be treated as valid.

~}
A

A vete given in accordance with the terms of an instrument appointing a proxy shall be
valid notwithstanding the previous death or insanity of the principal or revocation of the
instrument or transfer of the share in respect of which the vote is given, provided no
intimation in writing of the death, insanity, revocation or transfer of the share shall have
heen received at the office before the meeting. Provided nevertheless that the chairman of
amy mieeting shall be entitled to require such evidence as he may in his discretion think fit
of the due execntion of an instrument of proxy and that the same has not been revoked.

76.  Everv instrument appointing a proxy shall, as nearly as circumstances will admit, be in
the form or to the effect following and shall be retained by the Company:

SIDDIQSONS ENERGY LIMITED

L of . being a member
ot SILDIQSONS ENERGY LIMITED, hereby appoint

ol ) (or failing him

~of or failing

him e of ) as my proxy in
and vote for me and on my behalf at the (Annual or

Lxtraordinary. as the case may be) general meeting of the company to be held on
dayof ____andat any adjournment thereof. s e

my absence to attend
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As witness my hand this e dayof

Stened by the said
In the presence of
Provided always that an instrument appointed a proxy may be in the form set out in

vegulation 39 of table A of the first schedule to the ordinance.

1V. DIRECTORS

NUMBER OF DIRECTORS

77 Subject to the provisions of these articles and the ordinance, all directors shall be elected
by the members in general meeting.

78 The company shzill have at least six directors. Subject to the said minimum, the directors
themselves shall determine from time to time in the manner provided in this article the
number of directors that the company shall have. At least thirty-five (35) days before the
date of every general meeting at which directors are intended to be elected, the directors
shall fix the number of elected directors that the company shall have from the effective
date of the election and the number of such directors who shall be elected at the meeting.
The number of elected directors so fixed by the directors shall not be changed except
with the prior approval of the company in general meeting. The following persons shall
be the iirst directors of the Company and shall hold the office up to the date of First
Annual General Meeting.

(1) Mv. Muhammad Tariq Rafi
(2) My Abdur Rahim

£33 Nis Nighat Tariq

() Mrs. Rahma brahim

(3) Mis, Alia Sajjad

(6) Mes. Anum Abdur Raliim

ALTERNATE DIRECTORS

79. When any director intends to be, or is living outside Pakistan, he may with the approval
of the directors appoint any person to be his alternate director, and such alternate director
durinz the absence of the appointer from Pakistan, shall be entitled to receive notice of
and (- attend and vote at meeting of directors and shal] be subject to and entitled to the
provisions contained ‘in these articles with reference to directors and may exercise and
pertoun all such powers, directions and duties as his appointer could have exercised or
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8L

8"?
-

pectormed including the power of appointing another alternate director. An alternate
direcior so appointed shall not be required to hold any qualification. Such appointment
shall be recorded in the director minute book. A director may at any time by notice in
Writing to the tompany remove an alternate director appointed by him. The alternate
divector shall cease to be such provided that if any director retires but is re-elected at the
meeting at which such retirement took effect any appointment made by him pursuant to
this article which was in force immediately prior to this retirement and re-election and
which has not otherwise ceased to be elfectively shall continue to operate after his re-
election as if he had not so retired. An alternate director shall not be deemed to be the
agent of the director appointing him but shall be reckoned as one with his appointer. All
appointments and removals of alternate directors shall be effected by writing under the
hand of the director making or revoking such appointment and left at the office. For the
purpese of assessing a quorum in accordance with the provisions of article 99 hereof an
alernate director shall be deemed to be director. Any director may act an alternate
direcior tor any one or more directors, as well as being able to act as a director in his own
right. An alternate director may resign as such upon giving thirty (30) days prior notice to
the beard to this eftect. An alternate director need not be a member of the Company.

Notwithstanding article 164, an alternate director, even if not a member, shall, in the
absence of a direction ta the contrary in the instrument appointing him, be entitled to
notice of general meetings of the company and (subject to the provisions of article 3)to
vote at such meetings on behalf of his appointer, if his appointer is a member of the
compamy. and generally to represent his appointer.

Directors shall have power at any time and from time to time to appaint any person as
Technical/xecutive Director and such Technical/Executive Director may be appointed
only for a fixed period in such special remuneration as may be determined by the Board.
The number of such directors appointed shall not be counted within minimum or
maximum fixed for number of directors in these articles. Such Technical/Executive
Directors would be (he senior executives of the company and will not have any
representation on the Board of the company unless specially invited by the members to
assist them in the proceedings of the meeting of the Board of Directors of the company .

CHIFK EXECUTIVE AND OTHER PRINCIPAL OFFICERS OF THE COMPANY

The company shall have an office of chief executive which shall be filled from time to time
by the direcrors who may appoint a director of (subject to section 207 of the ordinance) any
other person to be the chief executive of the company for a period not exceeding three years
and on such terms and conditions as the directors may think fit, and such appointment
shall be made within fourteen days from the date on which the office of chief executive
falls vacant. If the chief executive at any time is not already a director he shall be deemed
to be 1 director of the company notwithstanding that the number of directors shall thereby
he in-reased and he shall be entitled to all the rights and privileges and shall be subject to
all labilities of the office of director. Upon the expiry of his period of office, a chief
executive shall be eligible for re-appointment. The chief executive may be refrioved from
office in accordance with the provisions of section 202 of the ordinance notwithstanding
anvthing contained in these articles or in any agreement between the company and the

|
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86.

87.

chiet executive,

No person who is ineligible to become a director of the company shall be appointed or
continue as the Chief Fxecutive except as permitted by Section 187,

The Chiet Executive retiring under Article 82 continue to perform his functions until his
successor is appointed unless non-appointment of his successor is due to any fault on his
part or his office is expressly terminated,

The directors ‘may appoint other principal officers of the company including chief
operating officer, chief financial officer, head of internal audit and the company secretary
{(who is 1o be a full time employee of the company as required by section 204 A), and
give such officer such designations and with such terms and conditions as the directors
may Jdetermine from time to time,

A chief executive of the company shall receive such remuneration as the directors may
determine and it may be made a term of his appointment that he be paid a pension and/or
gratuity and/or other benefits on retirement from his office.

The directors may from time to time entrust to and confer upon the chief executive for the
time being such of the powers exercisable under these articles by the directors as they may
think fit. and may confer such powers for such time, and to be exercised for stich objects and
purposes. and upon such terms and conditions, and with such restrictions as they think
expedient; and they may confer such powers. either collaterally with, or to the exclusion of,
and in substitution for all or any of the powers of the directors in that behalf; and may from
time 1o fime revoke, withdraw, alter or vary all or any of such powers.

QUALIFICATION AND REMUNERATION OF DIRECTORS

88.

8u.

90.

Any director who serves on any committee or who devotes special attention to the
business of the company, or who otherwise performs services which in the opinion of the
directors are owside the scope of the ordinary duties of a director, may be paid such extra
remureration as the directors may determine from time to time, The remuneration of a
director for attending meetings of the board shall from time to time be determined by the

iE rectors,

Each director of the company may, in addition to any remuneration receivable by him, be
reimbursed his reasonable travelling and hotel expenses incurred in attending meetings of
the directors or of the company or otherwise whilst employed on the business of the
company, | ‘

The qualification. of an elected director, in addition to his being a member, where réquired,
shall he his holding share of the nominal value of Rs. 10 at least in his own name, but a
direcror represeniing the interests of 2 member or members holding share of the nominal
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91.

value of Rs. 10 at least shall require no such shave qualification. A director shall not be
qualitied as representing the interests of a member or members holding shares of the requisite
value tnless he is appointed as such representative by the member or members eoncerned by
notice in wiiting addressed to the company specifving the shares of the requisite value
appropriated for qualitying such director. Shares thus appropriated for qualifying a director
shall not. while he continues to be such representative, be appropriated for qualifying any
other director. A director shall acquire his share qualification within two (2) months from the
effective date of his appointment as director.

The continuing directors may act notwithstanding any vacancy in their body so long as
their number is not reduced below the number fixed by or pursuant to these articles as the
hecessary quorum of directors.

The office of a director shall ipso facto be vacated if:
(a)  he ceased to hold the share qualificatiou, if any, necessary for his appointment; or
() he is found to be an unsound mind by a court of competent jurisdiction: or

(¢) he is adjudged an solvent; or has applied to be adjudicated as an insolvent and his
application is pending or is an un-discharged insolvent; or

(d)  he has been convicted by a court of law for an offence involving moral turpitude:

te)  he or any firm of which he is a parther or any private company of which he is a
director without the sanction of the company in general meeting aceepts or holds
sy oftice of profit under the company other than that of a chief executive or legal
or technical adviser or a banker in contravention of the provisions of section 188 (i)
(e) of the ardinance:

(1) he absents himself fron three consecutive meetings of the directors or from all
meetings of the directors for a continuous period of three months, whichever is the
longer, without leave of absence from the board of directors; or

() he or any firm of which he is a partner or any private company of which he is a
Hrector accepts a loan or guarantee from the company in contravention of section
195 of the ordinance: or

(hy - hie acts in eOntravention of section 214 of the ordinance; or

(i) by notice in writing to the company he resigns his office; or

() he is removed from office by resolution of the company in general meeting in _
accordanee with section 181 of the ordinance; or

(k) his appointment is withdrawn by the authority nominating him as director; or. -

th  he has betraved lack of fiduciary behavior and a declaration to the effect Tias been
Mmade by the court under section 217 of the ordinance at any time during ‘the
preceding five vears. ‘

%
EY

=) . .. - * . . > . . }“' ‘~"‘ : N
Subject to authorization being given by the directors in accordance with section 196(2)(g)
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of the ordinance, a director shall not be disqualified from contracting with the company
either as vendor, purchaser or otherwise, nor shall any such contract or arrangement
entered into by or on behalf of the company with any company or partnership of or in
which anv director of the company shall be a member or otherwise interested, be avoided.
nershall any such director so contracting or being such member or so interested be liable
to acvount 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 relationship so established.
A director who, or whose spouse or minor child, is in any way, whether directly or
indirectly, concerned or interested in any contract or arrangement or proposed contract or
arrangement with the company shall disclose the nature of such concern or interest in
accordance with section 214 of the ordinance that is to say:

(a) in the case of a contract or arrangement to be entered into, at the meeting of the
directors at which the question of entering into the contract or arrangement is first
tihen into Consideration or, if the director was not, on the date of that meeting,
concerned or interested in the contract or arrangement, at the first meeting of the
divectors held after he becomes so concerned or interested; and

(h) in the case of any other contract or arrangement, at the first meeting of the directors held
aiter the director becomes concerned or interested in the contract or arrangement,

A general notice that any director of the company is a director or a member of any other
tamed company or is a member of any named firm and is to he regarded as interested in
any subsequent transaction with such company or firm shall, as regards any such
transaction. be sufficient disclosure under this article. Provided, however, that any such
seneral notice shall expire at the end of the financial year in which it was given and may
be renewed for a further period of one financial year at a time hy giving fresh notice in
the la~t month of the financial year in which it would otherwise expire.

Except as provided in Section 216 of the Ordinance, a Director shall not vote in respect
of amy contraet or arrangement in which he is either directly or indirectly concerned or
nterested nor shall hig presence count for the purpose of forming a quorum at the time of
any such vote and if he does so vote, his vote shall not be counted.

Whereby any contract or resolution of the directors an appointment or a variation in the terms
of an eXisting appointment is made (whether effective immediately or in the future) of a chief
executive, whole time director or secretary of the company, in which appointment of any
director of the company is. or after the contract or resolution becomes, in any way, whether
directiy or indireetly. concerned or interested, or whereby any contract or resolution of the
directors. an appointment or a variation in the terms of appointment is made (whether
effective immediately or in the future) of a chief executive. {he company shall inform the
members of such appointment or variation in the manner required by section 218 of the
ordinance and shall comply with the requirements of that section in regard to the maintaining
of such coritracts and resolutions open for inspection by members at the office, the provision
of certified copies thereof and extracts there from and otherwise.

Page 24 of a6



90,

ELEC
us.

99,

100.

101,

102,

In accordance with section 219, the company shall maintain at its office a register or
electronic recdrd, in which shall be entered separately particulars of all contracts,
artangements or appointments in which the directors are interested. Such register or
electronic record shall be open to inspection to the members during businéss hours, subject to
any reasonable restriction that may be imposed by the compauny in general meeting,

A director of the company may be or become a director of any other company promoted
by the company or i which the company may be interested as a vendor, shareholder or
otherwise. and no such director shall be accountable for any benefits received as a
director or member of such other company.

TION OF DIRECTORS

The number of directors determined by the directors under articles 78 shall be elected to
office by the members in general meeting in the following manner, namely:

(a) a member present in person or by proxy shall have such number of votes as is equal
te the producet of voting shares held by him and the number of directors to be elected,

(b) o member may give all his votes to a single candidate or divide them between more
than one of the candidates in such manner as he may choose, and

o) the candidate who gets the highest number of votes shall be declared elected as director
and then the candidate who gets the next highest number of votes shall be so declared,
and so on until the 1otal number of directors to be elected has been so elected.

[f the number of persons who offer them to be elected as directors is not more than the
number of vacancies for which elections are being held, such persons being otherwise
eligible shall be deemed to have been elected as directors from the date on which the
election was proposed to be effective. :

A director elected under article 98 shall hold office for a period of three years unless he
earlier resigns or becomes disqualified from being a director, or otherwise ceases to hold
office.

A reliving director of the company shall be eligible for re-election.

Ihe company in general meeting may remaove a director from office by a resolution
passed with the requisite number of votes determined in accordance with the provisions
of section 181 of the ordinance. ‘

Any casual vacancy occurring among the directors may be filled up by the directors
within a tiine petiod prescribed by the code, and the person so appointed shall hold office
for the remaining period of the director in whose place he is appointed. Proyided that the
directors may not fill a casual vacancy by appointing any person who has been rentoved
from the office of a director of the company under article 101, ‘
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103,

104,

No person including a retiring director of the com pany shall be eligible for election to the
office of director of the company at any general meeting unléss hé has, not less than
fourteen days before the date of the meeting, left at the office, a notice in writing, and
duly signed, signifying his candidature for the office.

The company shall keep at the office a register of the directors and officers, containing
the particulars required by section 203 of the ordinance and the company shall otherwise
comply with the provisions of that section as regards furnishing returns to the registrar
and giving inspection of the register.

PROCEEDINGS OF DIR ECTORS

105,

106,

o7,

108,

100,

110,

The directors shall meet together at least once in each quarter of a year for the despatch
of business, adjourn and otherwise regulate their meetings and proceedings as they may
think it in accordance with the ordinance, the code and the listing requirements,
Questions arising at any meeting shall be decided by & majority of votes and in case of an
equalily of votes the chairman shall have a second or casting vote,

he yuorum necessary for the transaction of the business of the directors shall be one-
third of the number of directors or two directors, whichever is greater, present in person.
An aliernate director whose appointment is effective shall be counted in a quorunm, If all
the directors except one are disqualified from voting, the matter should be decided in
general meeting.

A director may. and the secretary on the requisition of a director shall, at any time summon a
meeting of the directors. Such meetings may be held using any technology consented to
by all the directors, including but not limited to telephone and video conferencing. The
consent may be a standing one, withdrawable by a director only within a reasonable
period of time before the meeting. It shall not be hecessary to give notice 6f a meeting of
directors to any director for the time being absent from Pakistan,

The board of divectors of the company shall from time to time elect one of the directors
as chairman of the bourd of directors of the company and determine the period for whicl
he is 1o hold office and his remuneration. The chairman or in his absencé the chief
executive shall preside over all meetings of the board of directors, but if at any meeting
neither the chairman nor the chief executive is present in person within half an hour of
the time appointed for holding the same, the directors present in person may choose one
ot their member to be chainman of the meeting.

A mecting of the directors at which a quorum is present shall he competent to exercise all

or any of the authorities: powets and discretion by or under these articles for the time
. . s ey . N .

being vested in Or exercisable by the directors generally,

The directors may froni time to time delegate of their powers to comm ittees consisting of
such two membéi§or iiore members of their body as they think fit, and may from time to
time revoke such delegation. Any committee so formed shall, in the exercise of the
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103,

104,

No person including a retiring director of the company shall be eligible for election to the
office of director of the company at any general meeting unléss he has, not less than
fourteen days before the date of the meeting, left at the office, a notice in writing, and
duly signed, signifying his candidature for the office.

The company shall keep at the office a register of the directors and officers, containing
the particulars required by section 205 of the ordinance and the company shall otherwise
comply with the provisions of that section as regards furnishing returns to the registrar
and giving inspection of the register.

PROCEEDINGS OF ;.'D'I'RECTORS

103,

U6,

107,

108.

109.

10,

The directors shall meet together at least once in each quarter of a year for the despatch
of business, adjourn and otherwise reglate their meetings and proceedings as they may
think fit in accordance with the ordinance, the code and the listing requirements.
Questions arising at any meeting shall be decided by a majority of votes and in case of an
equality of votes the chairman shall have & second or casting vote,

The quorum necessary for the transaction of the business of the directors shall be one-
third of the number of directors or two directors, whichever is greater, present in person.
An aliernate director whose appointment is effective shall be counted in a quorum. If all
the directors except one are disqualified from voting, the matter should be decided in
general meeting.

A director may. and the secretary on the requisition of a director shall, at any time summon a
meeting of the directors. Such meetings may be held using any technology consented to
by all the directors, including but not limited to telephone and video conferencing, The
consent may be a standing one, withdrawable by a director only within a reasonable
period of time before the meeting. It shall not be hecessary to give notice of a meeting of
directors to any director for the time being absent trom Pakistan.

The board of directors of the company shall from time to time elect one of the directors
as chairman of the bourd of directors of the company and determine the period for whicly
he is 1o hold office and his remuneration, The chairman or in his absence the chief
executive shall preside over all meetings of the board of directors, but if at any meeting
neither the chairman nor the chief executive is present in person within half an hour of
the time appointed for holding the same, the directors present in person may choose one
ot therr meniber to be chairman of the meeting.

A meeting of the directors at which a quorum is present shall be competent to exercise ali
or my of the authorities; Powers and discretion by or under these articles for the time
beiny vested in or exércisable by the directors generally.

A :
The directors may frons time to time delegate of their powers to comm ittees consisting of
such two membétsor more members of their body as they think fit, and may from time to
time revoke sué’ig delegation. Any committee so formed shall, in the exercise of the
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povers so delegared. conform to any regufations that may from time to time be imposed
upen it hy the directors,

The mecting and proceedings of any such committee consisting of two or more members
shall be governed by the provisions herein contained for regulating the meetings and
proceedings of the directors. so far as the same are applicable thereto and are not
superseded by dny regulations made by the directors under article 110,

All'acts done by any meeting of the directors or by a committee of the directors or by any
person acting as a director of the compainy shall, notwithstanding that is shall afterwards
be discovered that there was some defect in the appointment or continuance in office of
any such directors or person acting as aforesaid, or that they or any of them were
disqualified or had vacated office, or were not entitled to vote, be as valid as if every such
person had been duly appointed or had duly continued in office and was qualified and
had continued to be a director and had been entitled to be a director. Provided that
nothing in this article shall be deemed to give validity to acts done by any such director
after the appointment of such director has been shown to be invalid.

A resolution, other than resolution in respect of any matter specified in section 196(2) of
the ordinance citculated through fax ot email or any form of electronic transmission to all
the divectors for the time being entitled to receive notice of g meeting of the directors,

passed without any meeting of the diréctors or of a committee of directors and signed or
aftirmed through fax or email or any form of electronic transmission. by a majority of all
direcrors in writing under the hands of all directors (or in their absence their alternate
directors) for the time being in Pakistan, being not less than the quorum required for
meetings of the directors. or as the case may be of the members of the committee, shall
be valid and effectual as if it had been passed at the meeting of the directors, or as the
case may be of such committee, duly called or constituted. The resolution in writing of
the company may consist of several copies of a document signed by one or more
divector(s) and takes effect at the date and time on which the last director, necéssary for
the resolution to be passed, signs a copy of the resolution; or a record of several signed
electronic messages each indicating the identity of the sender, the text of the resolution
amd e sender’s agreement or disagreement to the resolution, as the case may be and
such a resolution takes effect on the date on which the last director's message. necessary
forthe resolution to be passed. 1s received.

any director of the company, being willing, shall be called upon to perform extra services
or o make any special exertions in going or residing away froin his place of business for
the time being fof any of the purposes of the company or in giving special attention to the
business of the company as a member of 4 committee of the director§, fhe company may -
remunerate such director so doing either by a fixed sum or by a percentaga of profits or
vtherwise as may be determined by the directors, and such remuner}‘ét{on may be either in R
addion to or in substitution for his or their share in the remnneratipn-above provided for
the directors, % '

MINUTES
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113,

The divectors shall cause minutes to be duly entered in books provided for the purpose of
oras an electronic record, oft

(a) all appointments of officers; ,
(b) the names of the directors present in person at each meeting of the directors and of
any committee of the directors;

(¢) all orders made by the directors and committees of the directors;

(d) ali resolutions and proceedings of general meeting and of meetings of the directors
and of the committees of the directors;

and any such minutes of any wmeeting of the directors or of any such committee or of the
company . if purporting to be signed by the chairman of such meeting or by the chairman
of the next succeeding meeting, shall be prima facie evidence of the matter stated in such
minures.

POWERS AND DUTIES OF DIRECTORS

116.

s

The directors shall duly comply with the provisions of the ordinance, the listing
equirements and the code. |y particular and without prejudice to the generality of the
forecing, the company shall comply with the provisions of the ordinance in regard to the
registration of the particulars of mortgages and charges affecting the property of the
companyor created by it, to the keeping of a register of the directors, and to the sending
to the registrar of an annual list of members and a summary of particulars relating thereto,
and netice of any consolidation or increase of share capital, sub-division of shares, and
copies of special resolutions and a copy of the register of directors and notifications of
any changes therein. All such information may be stored as an electionic record and
transmitted accordingly. where possible.

Phe conmrol of the company shall be vested in the directors, and the business of the
company shall be managed by the directors who may exercise all such powers of the
compamy and do all such acts and things as may be exercised or done by the company as
Dy the ardinance or by these articles or by a special resolution expressly directed or
required to be exercised or done by the company in general meeting, subject nevertheless
o an: regulations of these articles, to the provisions of the ordinance, and to such
regulations heing not inconsistent with the aforesaid regulations or provisions, as may be
preseribed by the company in general meeting: but no regulation made by the company in
general meeting shall invalidate any prior act of the directors which would have been
valid 11 that regulation had not been made.

Without prejudice to the general powers conferred by article 117 and to any other pawers
or authorities conferred by these articles on the directors, it is hereby expressly declared
that the directors shall have the following powers, that is to say, power:

(1 To purchase or dtheryise acquire for the eompany any property, rights or privileges
s hich the company is authorized to acquire at such price and generally on such
vermes and conditions as they think fit. and to sell. let, exchange or otherwise dispose
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ot absolutely or conditionally any part of the property, privileges and undertaking of
the company upon such terms and conditions, and for such consideration, as they
may think fit,

(2) At their discretion to pay for any property, rights, privileges acquired by or services
readered to the company either wholly or partially in cash or in shares (subject to the
provisions of section 86 of tha ordinance) bonds. debentures or other securities of the
vompany. Any such bonds, debentures or other sccurities may be either specifically
charged upon all or any part of the property of the company or hot so charged.

() To open account with any bank or financial institution and deposit into and withdraw
money from such accounts from time to time.

(4 Foanake. draw. endorse. sign, accept, negotiate and give all cheques, bills of lading,
drafts, orders, bills of exchange, and other promissory notes and negotiable
Instruments required in the business of the company.

(3) To secure the fulfillment of Ay contracts, agreements or engagements entered into by the
company by mortgage or charge of all or any of the property of the company foi the time
being or in such other manner as they may think fit.

(6)  Subject to the provisions of the ordinance, to appoint and at their discretion remove or suspend
such agents {other than Maunaging Agents), Mmanagers, secretaries, officers, employvees for
peemanent, temporary or special services ag they may from time to time think fit, and tn
determine their powers and duties and fix their salaries or ematuments and to require security in
such instances and to such amount as they think fit.

) Toappoint any person or persons (whether incorporated or not) to accept and hold in trust
for the company any property belonging to the company or in which it is interested or for
any other purposes, and to execute mid do all such deeds, documents and things as may be
requisite in relation to any such trust and to provide for the remuneration of such trustee or
trustecs.

(R8) T institate, conduct, defend. compound or abandon any legal proceedings by or agninst the

company or its officers or otherwise concerning the affairs of the company and also to

compound and allow time for payment or satisfaction of any debts due and of any claims or
demands by or against the Company.

(9) To refer claims or demands by or against the company to arbitration and observe an
perform the awards. ;

(10) To make and give receipts. releases and other discharges for money payable to eﬁe@company
and for the claims and demnands of the Company. Jr e

(PR Toact e behalf of the company in all matters relating to bankrupts and insolvéhfé.

{12y To determine who shall be entitled to sign on the company’s behalf bills, n&‘es, receipts,
acceptances. endorsements, cheques, releases. contracts and documents. )

(13) From time to time to provide for the management of the affairs of the company either in

different parts of Pakistan or elsewhere in such manner as they think fit, and in particular to
establish branch offices and to appoint any persons to be the attorneys or agents of the
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company with such powers (including power to sub-delegate) and upon such terms as may
be thoueht Tit,

(14) To invest and deal with any of the moneys of the company not immediately required for the
purpose~ thereal upon such securities and in such manner as they may think fit, and from
time to time to vary or realize such investments,

(13) To execute in the name and on behalf of the company in favour of any director of the
company or other person who mav incur or be about to incur any personal liability for the
benelit of the company. such mortgages of the company’s property (present and future) as
they think fit, and any such mortgage may contain a power of sale and such other powers,
covenanis and provisions as shall be agreed on.

(16) T give 10 any person employed by the tompany, a cominission on the profits of any
particular business or transaction or a share in the general profits of the company, and such
commission or share of profits shall be treated as part of the working expenses of the
company

(17) To enter into all stich negotiations and contracts and rescind and vary all such contracts and
exceute and do all such acts, deeds and things in the name and on behaif of the company as
they may consider expedient for or in relation to any of the matters aforesaid or otherwise for
the purposes of the company.

(I8 To establish, maintain, support and subscribe to any charitable or public object. and any
mstitution. society, or club whicl may be for the benefit of the company or its employees, or may
be connecied with any tawn or place where the company ecarries on business; to give pensions,
gratuities. or charitable aid to any person or persons who have served the company or to the
wives, children, or dependants of such peison or persons, that may appear to the directors just or
proper. whether any such person, his widow, children or dependants, have or have not a legal
claim upon the company,

(19) Subject to the provisions of section 227 of the ordinance, before recommending any
dividends. 1o set aside portions of the profits of the company to form a fund to provide for
such pensions, gratuities. or compensation; or to create any provident or bénefit fund in such
orany other manner as to the directors may seem fit,

(20) Subject to the provision of the ordinance to accept from any member on such terms and
conditions as shall be agreed a surrender of his shares ar any part thereof.

(21) To muke advances and loans without security or on such security as they may deem proper
and as permissible under the law.

C To make and alter rules and regulations concerning the time and manner of pavment of the
contriburions of the emplovees and the company respectively to any such funds and the accrual,
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129,

30,

Every register of holders of debentures of the company may be closed for any periods not
exceeding in the whole forty five days in any vear and not exceeding thirty days at a time.
Subject as aforesaid. every such register shall be open to the inspection of members or
debenture holders. But the company may in general meeting impose any reasonable
restrictions, so that at least two hours, in each dav when such register ig open, far
mspection.

Subject to the provisions of section 76 of the ordinance, no transfer of registered
debentures shall be registered unless a proper instruiment of transfer duly stamped and
exectted by the transferor and transferee has been delivered to the company together with
the certificate or certificates of the debentures.

I the directors refuse to register the transfer of any debentures, they shall, within thirty
days from the date on which the instrument of transfer was lodged with the company,
send or cause to be sent to the transferee and transferor notice of the refusal.

The company shall comply with the provisions of section 136 of the ordinance as to
allowing inspection of copies kept at the office in pursuance of section 130 of the
ordinance, and as to allowing inspection of the register of mortgages to be kept at the
office in pursnance of section 135 of the ordinance.

the company shall comply with the provisions of sections 113 and 150 of the ordinance
s 1o supplying copies of any register of holders of debentures or of any trust deed for
seciring any issue of debentures.

LOCAL MANAGEMENT

Subject 1o the provisions of sections 206 and 207 of the ordinance, directors may from time

to thne provide for the management of the affairs of the company outside Pakistan or in any

special locality in Pakistan in such manner as they shall think fit and the following provisions
shall Gperate without prejudice to the general powers hereby conferred.

(hy The directors may from time to time and at any time establish any local hoards or
Agencies for managing any of the affairs of the company outside Pakistan or in any
specified locality in Pakistan and may -appoint any persons to be members of such
local board or any managers or ageuts and may fix their remuneration.

(2} The directors may from time to time and at any time delegate to any persons so
appointed any of the powers, authorities and discretions for the time being vested in
the ditectors and may authorize the members for the time being of any such focal
board or any of them to fil] up any vacancies therein and to nct notwithstanding
vacancies and any such appointment or delegation may be made on such terms and
sibject to such conditions as the directors may think fit; and the directors may-at any
tine remove any person so appointed and may annul or vary any suclt delegation.

(30 The directors may at any time and from time to time, by power of atforney under the
wal ef the company. appoint any person to he the attorneys of the company for sueh
parpases and with such powers, authorities and discretions (not exceeding those
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Al

The Directors shall establish management committees to comply with the requirements of
the code of the torporate governance and their own requitements for effective
manaement and control. The Directors shall nominate members for each committee
which may be from the board of directors or outside the board.

BORROWING POWERS

123

|26

(1) The directors may exercise all the powers of the company to borrow money and to
mortgage or charge its undertaking, property and assets (both present and future),
and to issue debentures, debenture stocks, and other securities, whether outright or ag
collateral security for any debt, liability or obligation of the company or of any third
party,

(2) I exercising the powers of the company aforesaid the directors may, from time to
time and an sueh terms and conditions as they think fit, raise money from banks and
financial institutions and from other persons under any permitted system of
tmancing, whether providing for payment of interest or some other form of return,
and in particular the directors may raise money on the basjc of the mark up on price,
musharika, modaraba or any other permitted mode of financing. and withon
reejudice to the zenerality of the foregoing the directors May exercise all or any of
the powers of the company arising under section 19(2) of the ordinance.

(33 Inregard to the issue of securities the directors may exercise all or any of the powers
of the company arising under sections 19(2), 87 and 120 of the ordinance and in
particular the directors may issue any security as defined in section 2(1)(34) of the
crdinance or mayv issue any instrument or certificate representing redeemable capital
as defined in section 2(] X30A) of the ordinance or participatory redeemable capital
as defined in section 2(1)(25) of the ordinance.

Debentures, debenture-stock, bonds and other securities may be made assignable free
fronvany equities between the company and the persoit to whom the same may be issued.

Anv debentures, debenture-stock, bonds or other securities may be issued at.a disconnt,
premium or otherwvise and with any special privileges as to redemption, surrender,
dravwing, allotment ol shares, attending and voting at general meetings of the company,
appommment of directors of the company or otherwise.

The directors shall cavse a proper register to be kept in accordance with the provisions of
section 135 of the ordinance. pf all mortgages and charges specitically affecting the
property of the compaiy. and shall duly comply with the provisions of the sections of the
ordinance. namely. sections 121 and 122 (Registration of mortgages and charges). section
28 tEndorsement of certificates), section 129 (Filing of prescribed particulars), section
30 1 Keeping of a copy of everv instrument creating any mortgage or charge by the
companyat the office) and section |32 (Giving of intimation of the payment or
satisfaction of any charge or Mortgage created by the company).
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8.

signed by the chiel executive and at least one director but if on account ol his
absence from Pakistan or other reason the signature of the chief executive cannot be
obtained, the balance sheet and profit and loss account shall be signed by at least two
directors for the tifne being in Pakistan, and in every such case a statement signed by
those two directors shall he subjoined 1o the balance sheet and profit and loss
decount stating the reason why the signature of the chief executive was not obtained.

The directors may authorize the chairman or the chief executive to sign the report of
the directors which may then be signed accordingly, but in the absence of any such
authority the report of the directors shall be signed as required by section 236(3) of
the ordinance in the same manner as the balance sheet and profit and loss account.

(1) A copy of the balance sheet, profit and loss account and the reports of the directors

()

(4}

iand auditors shall be sent not less than twenty one (21) days before the date of the
aunual general meeting to the members and other persons entitled to receive notices
of general meetings in the manner in which notices are to be given hereunder and a
copy thereof shall be kept for a period of at least fourteen (14) days before the
meeting at the office for inspection by members. The company shall send, each stock
exchange listing the shares of the company three hundred copies (or such number as
may be prescribed from time to time), and to the registrar of companies and to the
commission, five copies (or such number as may be prescribed from time to time),
ench of the balance sheet, profit and loss account and the reports of the directors and
auditors at the same as they are dispatched to the members and other persons in
accordance with this article.

Aftter the balance sheet, profit and loss account and the reports of the directors and
auditors have been laid before the annual general meeting of the company, three
copies theredf (or, such larger number as may be prescribed under section 242(1) of
the ordinance) signed by the signatories thereto shall be filed with the registrar
within thirty days from the date of the meeting and the company shall also comply
with the provisions of section 242(2) of the ordinance where applicable.

Subject to provisions of sections 245 and the listing requirements, the company
~hall within one month from the cloge of the first and third quarters and two month
tromy the close of the second quarter, of the year of account of the company, prepare
md transmit to the members one copy and to stock exchange listing the shares of the
company three hundred copies (or such number ag may be prescribed from time to
time). each of the profit and loss account for that quarter and of the balance sheet as
at the end of that quarter, Such quarterly profit and loss accounts and balance sheets
heed not to be andited but must be sighed in the same manner as the annual profit
and 1oss accounts and balance sheets are required to be signed. The directors shall
ilso send, to the commission and to the registrar three copies (or such number as
may be presctibed for the time being under section 245(1) (b) of the ordinance), each
ol such quarterly profit and foss accounts and balance sheets at the same time.as tﬁey
are sent to the members in accordance with this article. ;

Fhe company may with the cansent of shareholders and consultation of respective
dock exchange(s). transmit quarterly accounts through web site of the company’
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vested in or exercisable by the directors under these articles) and for such period and
stibject to such conditions as the directors may from time to time think fit; and any
such appdintment may. if the directors think fit. be made in favour of all or any of
the members of ay local board established as aforesaid, or in favour of any
company or of the members directors, nominees or managers of any company or
firm, and any such power of attorney may contain such provisions for the protection
or convenience of persons dealing with such attorneys as the directors think fit.

(41 Any such delegates or attorneys as aforesaid may be authorised by the directors ta
sub-delegate all or any of the powers, authorities and discretions for the time being
vested in them.

V. ACCOUNTS AND DIVIDENDS

BOOKS OF ACCOUNT

(References 1o hooks of account, balance sheet, profit and Joss accounts and auditors’ report shall
hereinafier nmunatis mutandis include all clectronic forms of record or storage of the company.)

133,

134,

Aa)

136,

The divectors shall cause to be kept proper books of account with respect to the matters
setout in section 230 of the ordinance.

Fhe: books of account shall be kept at the office or at such other place as the directors
think {it. and shall be open to inspection by the directors during business hours. If the
directors decide to keep the books of account at a place other than the office they shall
comply with the directions contained in the proviso to section 230(1) of the ordinance.

The company shall preserve in good order the books of account of the company in
respect of any financial vear for a period of ten years following the close of that vear or
othersise as provided in the section 230(6) of the ordinance.

The divectors shall from time to time determine whether and to what extent and at what
times and places and under what conditions or regulations the accounts and books of the
company or any of them shall be open to the inspection of the members, and no member
(not being a director of the company) shall have any right of inspecting any account or
book or document of the campany except as conferred by law or authorized by the
divectors or by the company in general meeting.

(1 The directors shall arrange to place before the annual general meeting of the company
nevery vear a duly audited balance sheet and profit and loss account, conforming to
the requirements of section 234,237 and 238 of the ordinance and made up to a date
not more than foyr months before the date of such meeting and having the auditor’s
teport attached thereto, and a report of the directors conforming to the requirements
ol section'238 of the ordinance.

(2 As required by seetion 241 of the ordinance the balance sheet and profit and loss
account shall first be approved by the directors and when so approved shall be
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security of the company. or paid-up shares, debentures, debenture-stock or other security
ofans other company. or in any one or more of such ways.

Any general imeeting may resolve that any moneys, investinents, or other assets forming
part ol the undivided profits of the company standing to the credit of the reserve fund
referred to in article 157 or in the hands of the company and available for dividend (or
representing premtiums received on the issue of shares and standing to the credit of the
share premium account) be capitalized and distributed amongst such of the members as
would be entitled (o receive the same if distributed by way of dividend and in the same
proportion on the footing that they become entitled thereto as capital and that all or any
part of' such fund be applied on behalf of such members in paying up in full any un-issued
shares. debentures, debenture-stock or other security of the company, which shall be
distributed accordingly, and that such distribution or payment shall be accepted by such
members in full satistaction of their interest in the said capitalized sum.

For the purpose of giving effect to any resolution under article 149 or article 150, the
directors may settle ainy: difficulty which may arise in regard to the distribution as they
think expedient and may fix the value for distribution of any specific assets and may
determine thar cash payments shall be made to any members upon the footing of the
value so fixed in order 1o adjust the rights of all parties and may vest any such cash ar
specific assets i trustees upan such trusts for the persons entitled to the dividend or
capitalized Tund as may seem expedient to the directors. Where requisite a proper
contiact shall be filed in accordance with the provisions of section 73 of the ordinance,
and 1he directors may appoint any person o sign such contract on behalf of the persons
enitled to the dividend or capitalized fund, and such appointment shall be effective.

A transler of shaves shall not pass the rights to any dividend declared thereon before the
vegistration of the transfer,

The directors may retain the dividends payable upon shares in respect of which any
person is under article 38 entitled to become member or which any peison under that
article is entitled to transfer until such person shall become a member in respect thereof
or shall duly transfer the same.

Any woe of several persons who are registered as the joint-holders of any share may give
effectual receipts for all dividend and payments on accoint of dividends in respect of

such share,

The dividend in respect of any share shall be paid to the registered holder of such share or to
his bunker or to a financial institution (as defined in section 2(1) (15A) of the ordinance)
neminated by him for the purpose. Unless otherwise directed, any dividend may be paid by
cheque or warrant sem through post to the registered address of the member or person
entitied thereto, or, in the case ot joimt-holders. 10 the registered address of that' one whose
fame stands first on the register in respect of the joint-holding, or to such financial instigtition
or bank as the member or person entitled thereto or such joint-holders, as the case ragy be,

Page 37 0f 46



subject to the approval of the commission,

I39. The ditectors shall in all respects comply with the provisions of sections 230 to 247 of the
ordinunce. or any Statutory modification thereof for the time being inforce.

!

ANNUAL RETURNS

140. The company shall make the requisite annual returns in accordance with the provisions of
section 156 of the ordinance,

DIVIDENDS

41, The company in general meeting may declare dividends, but no dividend shall exceed the
amount recommended by the directors, provided that the company in general meeting
may declare a smaller dividend.

20 No dividend shall be paid otherwise than out of the profits of the year or any other
undistributed profits, and in the determination of the profits available for dividends the
directors shall have regard to the provisions of the ordinance and in particular to the
provisions of sections 83, 235 and 248 of the ordinance.

0 The declaration of the directors as to the amount of the net profits of the company shall

be conclusive.

L The directors may from time to time pay to the members such interim dividends as in
their judgment the position of the company justifies.

45 Al dividends shall be dectared and paid according to the amounts paid on the shares. All
dividends shall be apportioned and paid proportionally to the amounts paid or credited as
paid on the shares during any portion o portions of the period in respect of which the
dividend is paid; but if any share is issued on terms providing that it shall rank for
dividend as from a particular date suely share shall rank for dividend accordingly.

46, All dividends declared shall be paid within the periods specified in section 251 of the
ordinanee.

H7. No dividend payable in respect of a share shall bear interest against the company.

8. The direciors may retain any dividends on which the company has a lien and may apply
the same in or towards satisfaction of the debts, liabilities or engagements in respect of
which the lien exists.

149, Any ueneral meeting declaring a dividend may resolve that such dividend be paid and
satistied wholly or iy part in cash or by the distribution of specific assets, and in
particular by the distribution of paid-up shares. debentures, debenture-stock or other
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direct. and every cheque or warrant so sent shall be made payable to the order of the person
towhom it is sent. or to the order of the institution or bank, directed as aforesaid.

All dividends unclaimed for one yeat after having been declared may be invested or
otherwise made use of by the directors for the benefit of the company until claimed and
all dividends unclaimed for three years after having been declared may be forfeited by the
directors for the benefit of the company, but the directors may annul the forfeiwre
wherever they may think proper.

RESERVFE AND DEPRECIATION FUNDS

157

139

F60),

The directors may from time to time before recommending any dividend set apart any
and such portion of the profits of the company as they think fit as a reserve fund to meet
contingencies or for the liquidation of any debentures, debts or other liabilities of the
company, for equalization of dividends or for repairing, improving, and maintaining any
of the property’ of the company, and for such other purposes of the company as the
directors in their absolute discretion think conducive to the interests of the company; and
may invest the several sums so set aside upon such investments (other than shares of the
cempany) as they may think fit, and from time to time deal with and vary such
investiments, and dispose of all or any part thereof for the benefit of the company, aml
may divide the reserve fund into such special funds as they think fit, with full power to
empley the reserve funds or any part thereof in the business of the company, and that
witheat being bound (o Keep the same separate from the other assets.

The divectors mav., from time to time before recommending any dividend, set apart any
and such portion of the profits of the company, as they think fit, as a depreciation fund
applicable at the discretion of the directors, for providing against any depreciation in the
mvestiment of the company or for rebuilding, restoring, replacing or for altering any part
of the buildings. work. plant, machinery, or other property of the company destroyed or
damaged by fire; flood. storm, tempest, earthquake, accident, riot, wear and tear, or any
other means whatsoever, and for repairing, altering and keeping in good condition the
property of the company, or for extending and enlarging the buildings, machinery and
preperty of the company  with  ful) power to employ the assets constituting such
depreciation fund in the business of the company. and that without being bound to keep
the same separate from the other assets.

Al moneys cartied 10 the reserve fund and depreciation fund respectively shall
nevertheless remain and be profits of the company applicable, subject to due provision
being made for actual loss or depreciation, for the payment of dividends and such moneys
and all the other monevs of the company not immediately required for the purposes of the
company may e invested by the directors in OF tpon such investment or securities as
they may select or may be used as working capital or may be kept at any bank on deposit
or etherwise as thé directors may from time to time think proper.

The directors may also carry forward any profits which they may think prudent not to
distribute, withbut setting them aside as a reserve.
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therect and may award by whom, and to whom, and in what manner the same shall be
borme and paid.

XII. WINDING up

M the company shall be wound up and the assets available tor distribution among the
memisers, subject to the rights attached to any preference share capital, as such shall be
insutficient 10 repay the whole of the paid-up capital, such assets shall be distributed so that
as nearly as may be the losses shall be borne by the members in proportion to the capital paid
up on the shares held by them respectively. And if in a winding up the assets avaiiable for
distribution among the members shall be more than sufficient to repay the whole of the
capital paid up’ at the commencement of the winding up, the excess shall be distribuited
amongst the members in proportion to the capital at the commencement of the winding up,
paid up on the shares held by them respectively. But this article is to be without prejudice to
the vizhts of the holders of shares issued upon special terms and conditions,

I the company shall be wound, whether voluntarily or otherwise, the liquidator may ity
the sanction of a special resolution divide among the members in specie or Kind any part
of the assets of the company, and may with the |ike sanction vest any part of the assets of
the company in trustees upon such trusts for the benefit of the members or any of them as
the liquidator with the like sanction shall think fit,

XL INDEMNITY

Evers director or officer of the compaty and every person employed by the company as
auditor shall be indemnified ot of the funds of the company against all liability incurred
by him as such director, officer or auditor in defending any proceedings, whether civil or
criminal, in which judgment is given in his favour, or in which he is acquitted, or iy
connection with any application under section 488 of the ordinance in which relief is
granted to him by the court.

erid 10 be e Copy
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167.

168.

169,

172

174

situate. shall be deemed to be duly given to him on the day on which the advertisement
appears,

A notice may be given by the company to the joint-holders of a share by giving the notice

1o the joint-holder named first in the register in respect of the share.

A notice may be given by the company to the persons entitled to a share in consequence

of the death or insolvency of a member by sending it through the post in a prepaid letter
addressed to them by name, or by the title of representatives of the deceased, or assignee
of the insolvent or by any like description, at the address (if any) in Pakistan supplied for
the purpose by the persons claiming to be so entitled or addressing it in a similar manner
and dispatching it to « designed electronic address or until any such 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 oceurred.

Notice of every general meeting shall be given in same manner hereinbefore authorized to

() every member of the company except those members who (having no registered
address within Pakistan) have not supplied to the company either a postal address within
Pakistan or electronic address for the giving of notices to them, and also to (b) every
person entitled to a share in consequence of the death or insolvency of a member, who
but for his death or insolvency would be entitled to receive notice of the meeting, Subject
to the provisions of articles 80 and section 255(6), no other petson shall be entitled to
receny e notices of general meetings,

Any notice required to be given by the company to the members or any of them and not
expressly provided for by these articles shall be sufficiently given, if given by
advertiscment.

Any notice required to be or which may be given by advertisement shall be advertised
once in a newspaper circulating in the province in which the office is situate and in at
least one issue each of 4 daily newspaper in the English fanguage and a daily newspaper
m the Urdy language circulating in the provinee in which the stock exchange on which
the company is listed is siwate.

Any notice given by advertisement shall be deemed to have been given on the day on
which the advertisement shall first appear. '

Every person who by operation of law, transfer or other means whatsoever shall become
entitled to any share shall be bound by every notice in respect of such share which
previously to his nanie and address being entered on the register shall be duly given to the
person from whom he derives his title to such shares.

Any notice or doéumenl delivered or sent by post to or left at the registered address of any
member in poisuance of these articles shall, notwithstanding that such member may be then
decensed and whéther or not the company shall have received notice of hig decesse, be
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6.

178.

holders. as the case may be, for any time or times not exceeding in the whole forty-five (45)
days in a vear and not exceeding thirty (30) days at a time, in accordance with section 151,

The notice of a general meeting of the company, whether annual or extraordinary general
meeting. shall be published in ar least one (1) issue each of daily newspaper in English
language and a daily newspaper in Urdy language having circulation in the province in
which the stock exchange(s) on which the company is listed is / are situated, in accordance
witlt section 158(3) and 159(7),

Al notices recejved by the company in pursuance of section 178 (3) for election as a
director. shall be transmitted to the members not later than seven (7) days before the date of
the general meeting at which the directors are to be elected, by publication in at least one (1)
issue each of a daily newspaper in English language and a daily newspaper in Urdu
language: having circulation in the Province in which the stock exchange(s) on which the
Company’s securities are listed is / are situated, in accordance with section 178 (4.

IT 4 resolntion is to be passed at the company’s annual general meeting appointing as
auditors o person other than a retiring auditors, the company shall, pot fess seven (7) days
before the date fived for the amial general mecting, publish in at least one (1) issue each of
a daily newspaper in English language and a daily newspaper in Urdy language having
cirenlation in the province in which the stock exchange(s) on whicl the company is listed is
£are situated, in accordance with section 253 (2).

Notice of any resolution for winding up a company voluntarily under section 358, shall be
given by the company within ten (10) days of the passing of the same by advertisement iy
the olficial Gazette of Pakistan, and also in a newspaper circulating in the province where

“the office of the company is situated and, in addition, shall also published in at least one H

Issue of g daily newspaper in English language and o daily newspaper in Urdu language
having circulation in the province in which the stock exchange(s) on which the company is
listed is 7 are situated. in accordance with section 361 (1.

IX. AMALGAMATION, DIVISION AND RECONSTRUCTION

Subject (o and in accordance with the provisions of section 287, the company may
recon truct. amalgamate into another company or divide into two (2) of more companies
m the process of which the whole or any part of the undertaking, property or liabilities of
the conpany or any other company, may be transferred to any other company or the
company. respectively. as the case may be. Provided that any sale of the undertaking of
the company, the directors, or the liquidator on 1 winding up, may, if authorised by a
special resolution, aceept fully paid shares, debentures or securities of any other
company. swhether incorporated in Pakistan or not, either then existing or to be formed,
for the purchase in whole or in part of the property of the company, and the directorg (if
the profits of the company permit) or the liquidator (in a winding up) may distribute such
shares. or securities, or any other property of the company amoungst the members without
realization, or vest the same in trustees for them. and any special resolution may provide
for ihe distribution or appropriation of the eash, shares or other securities, benefits or
propenty. otherwise than in accordance with the strict legal rights of the members or
contributories of-the-company. and for valuation of any such securities or property at
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Annexure H
Technical Details and Design of the Project
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General Information

i.| Name of Applicant

Siddigsons Energy Limited

ii.| Business Office

27" Floor, Ocean Tower, Plot G-3, Block-9,
Clifton, Karachi, Pakistan

ii. | Plant Location

Thar Block-Il of Thar Coalfields,
Tharparker District, Sindh, Pakistan

_iv.| Type of Generation Facility

Thermal Power Generation

Plant Configuration

i. | Plant Size Installed Capacity (Gross 1SO) 330MW

ii.| Type of Technoiogy

.| Number of Units/Size (MW)

Sub-critical steam
parameters with
Circulating Fluidized Bed

. |Boller
01X 330MW

iv.| Commercial Operation Data (COD)

December 2020

v.| Expected Life of the Facility from COD o 30 years

. Fuel Details

T [ Primary Fuel Tlgnite(harcoad
if. Back-up Fuel Imported Coal (Indonesian/ South
) | African) -
i Fuel Source Thar Coal fields
Primary Fuel | Alternative | Start-up
Fuel Fuel
iv. Fuel Supplier EFC’K‘C”/Thar Imported PSO
ock- .
Lignite mine Coal .
. (Indonesian/
South
African)
V. Supply arrangement for | SECMC/Thar | imported PSO
h of the above Block Coal
gachorthe Lignite mine ,
(Indonesian/
South
- African)
vi. No of Storage ;\,AgToo,ooo Required f\ppro;.
m?> per
Bunkers/TankS/Open Yard annum %?; capacity to az.)snum P




o2l

adjacent be
mine supplied
via  trucks
from
Karachi
Port
vii. Storage Capacity of each | Approx. Approx. 2x500m3
Bunkers/Tanks/ Open 195,000t 195,000t
Yard
viii. Gross Storage Approx. Approx. 2x500m3
360,000 T 360,000 T
. Emission Value
i |sox [ >850 mgNm*
i. |[NOx _ >510 mg/Nm*
. Cooling System

Cooling Water Source/Cycle Water from GoS Scheme/ Well water from

Closed cycle cooling system

mine/ any available water source

Project Cost

Interconnection Arrangement

Total (USD) US$ 520 million
| Debt (USD) US$ 390 million (75%)
Equity (USD) Us$ 130 million(25%)

A double circuit transmission line, approximately 0.78 km length on Drake
conductor to Engro Thar 500 kV bus. Looping in-out one 500 kV circuit between
Engro Coal Fired Power Plant and Matiari Convertor Station

Nearest Grid: Matiari Grid Station
Voltage Level at POl: 500 KV
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8. Infrastructure: roads, rail, staff colony, amenities

Will be constructed as deemed necessary during detailed project design and
execution stage. Housing colony will be constructed based on operational

requirements.

9. Project commencement and completion schedule with milestones

‘Milestone Time )

Generation License Application June’1y

Upfront Tariff Application June'1y o
_Finalization of EPC Contractor July’17 ~
_Finalization of Security Documents Oct’17

Financial Close (FC) Mar’18 B
_Commercial Operations Date (COD) | December'20

10. Plant Characteristics

i. | Generation Voltage 11/20 KV
Il | Frequency 50 Hz (£5%)
i ili?"bwer Factor 0.8 (lagging) / 0.95(leading)
v | AGC Yes

V. ;l»i_';amping Rate (MW/min)

To be discussed as part of PPA

~ vi. | Time required to synchronize to Grid (Hrs.) | To be discussed as part of PPA

Note: The above data is indicative. Will be finalized in design stage



10. In case of a generation license applicatioi:

Type of Generation Facility Thermal Power Generation o
Type of Technology Sub-critical Coal Power Plant o
Steam Sub-critical, condensing steam
Model Turbine | turbine
Boiler CFB Boiler with sub critical
Parameters
Expected life of the facility 30 years

Technical details and design of the facilities proposed to be acquired, constructed, developed or
installed

The Project shall be a Rankine cycle power plant, and include all required fuel supply, water supply,
waste discharge, and electrical distribution and interconnection facilities. Sub-critical, single reheat
natural circulation steam drum and circulating fluid bed boiler in outdoor design will be implemented.

The steam cycle shall be based on a constant/sliding pressure steam turbine. The exhaust from the
steam turbine shall be condensed in a condenser operating with a vacuum. The steam turbine
generator shall be connected to the local 500 kV system through a step-up transformer.
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12. LOCATION MAP
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LAND DETAILS

Proposed project land with an estimated area of 140 Acres is located in the power
park area of Thar Block-ll. The following are the land coordinates provided by SECMC
for this project:

24°49'15.07"N 70°23'39.10"E
24°49'26.84"N 70°23'25.34"E
24°49'1.39"N 70°22'52.96"E
24°48'49.91"N 70°23'3.91"E

The land shall be leased from SECMC for a period of atleast 30 years. The proposed
area of the land is highlighted in the image below:

i SEL 330 Mine Mouth
g et e
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ESIA of 330 MW Coal-Fired Power Plant in
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1. Introduction

The Thar Coalfields in Sindh with an estimated fignite reserve of 175 billion tonnes is
considered an important source of energy for Pakistan in future. Sindh Coal Authority
(SCA) has identified more than a dozen areas. called blocks for development of coal
mines (Exhibit 1.1). Among these development work in Block I1, operated by the Sindh
Engro Coal Mining Company (SECMC), has started. Simultaneously, work has also
started on development of power plants based on coal extracted from Block It. SECM(C
has set aside an area of 270 hectares (ha)—about 667 acres—for construction of power
plants. The area set aside for the power plants has is called the Energy Park.

Siddigsons Energy Limited (SEL) plans (o establish a 330 megawatt (MW) thermal
power plant in the Block 11 Energy Park (the "Project"). This will be the fourth power
plant in the Energy Park. The previous three power plants, for which ESIA has already
been approved by the Sindh Environmental Protection Agency (SEPA). are:

I.- Engro PowerGen Limited (660 MW)
2. Thar Energy Limited (330 MW)
3. ThalNova Power Thar (Private) Limited (330 MW).

The Project will be developed in one of the available plots in the Block Il Energy Park
(Exhibit 1.2). The final location of the plant is yel to be decided.

This document presents the preliminary result of the environmental and social impact
assessment (ESIA) conducted for the construction and operation of the SEL.’s proposed
330MW power plant (the ‘Project’). The ESIA has been commissioned by SEL, and
prepared by Hagler Bailly Pakistan (Pvt.) Limited (HBP).

This is a preliminary ESIA. The location and specifications of the plant, primary
haseline data and outcomes of stakeholder consultations will be included in the final
ESIA.

Hagler Bailly Pakistan Introduction
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Exhibit 1.1: Location of Thar Coalfield and Mining Leases
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Exhibit 1.2: Energy Park
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1.1 Introduction to the ESIA Study

This ESIA was conducted to meet the regulatory requirements as set out in the Sindh
Environmental Protection Act 2014 (Sindh Act 2014), and its associated rules and
regulations. Wherever appropriate, reference is also made to the International Finance
Corporation’s (IFC) Performance Standards (PS)' and Environmental, Health, and Safety
Guidelines.? The guidelines provided by these documents are considered as the best
industry practice in environment.

1.1.1 Obijectives of the ESIA
The objectives of ESIA are (o:
»  Assess the existing physical, ecological and socioeconomic conditions in the
Project area, including the identification of environmentally sensitive areas.
»  Assess the proposed Project activities to identify their polential environmental and
social impacls, evaluate the impacts, and determine their significance.
» Determine the compliance of proposed Project activities with the relevant
environmental regulations of Pakistan.
» Propose appropriate ntitigation and monitoring measures that cau be incorporated
into the design of proposed activilies to minimize any environmentally adverse
effects as identified by the assessment.

1.1.2 Scope of the ESIA
The scope of the ESIA includes an assessment of the environmental and social impacts
of:
» Development of site for the power plant;
» Constriction of power plant including, but not limited to, on-site civil works and
installation activities of power plant, on-site coal yard, ash storage, and coal and
ash transfer system;

» Disposal of waste from the construction activities;

» Unloading and storage of coal at the Project site;

» Operation of the power plant; and

» Hiring of labor and labor issues during construction and operation ol the power

plant and the associated social issues.

11.3 Exclusion from Scope of the ESIA

The impacts of some of the associated aclivities are excluded trom the scope of the ESIA.
The activitics and the reason for the exclusion are as follows:

i Available at www.ifc.org/sustainability 'Available at www.ifc.org/ehsguidelines *

2 Available at
hitp://www. ifc.org/wps/wem/connect/topics _ext content/ifc_external_corporate site/ifct+sustainability/our
+approachlrisk+manaqement/ehsquidelines

Hagler Bailly Pakistan Introduction

D7V02SON: 02/03/17 -4



ESIA of 330 MW Coal-Fired Power Plant in
Energv Park. Block Il Thar Coalfields

» The mining of coal and all associated activities: This is covered in the ESIA of
Block Il which is already approved by SEPA;

> Sourcing and transport of water from Left Bank Outfall Drain (LBOD), its
treatment and storage at Nabisar and Vajihar: This scheme is in the scope of GoS
and is subject to a separate environmental assessment;

» Disposal of ash: SECMC has provided space within Block I for temporary
storage of ash for about two years. The disposal of ash from the storage into the
spent coal pit with overburden from the temporary storage and directly from the
power plant, beyond two years, is not in the scope of this ESIA and will be
managed by SECMC;

» Disposal of cooling tower blowdown: SECMC has provided space within Block 11
for an evaporation pond for power plant effluents other than the cooling water
blowdown. The final disposal scheme of cooling tower blowdown is not yet
decided:

» Evacuation of power: This is in the scope of the National Transmission and
Despatch Company (NTDC) and is subject of a separate environmental
assessment: and

» Acquisition of land or resettlement for the power plant: This is covered in the
ESIA of Block It mining project® which is already approved.

1.2 Organization of this Report

The ESIA report is organized in the following sections:

Chapter 1 (Introduction) provides an introduction of the Project and outlines the scope
of ESIA.

Chapter 2 (Legal and Institutional Framework) presents the legislative requirements that
need to be followed while conducting an ESIA.

Chapter 3 (The Proposed Project) contains information about key features of the
proposed Project, such as its location and design.

Chapter 4 (Description of the Environment) documents in detajl the existing physical,
ecological and socioeconomic conditions around the Project site. Primary baseline data
will be included in the final ESIA.

Chapter S (Public Consultation and Disclosure) will be included in the final ESTA.

Chapter 6 (Project Impacts and Mitigation Measures) presents an assessment of the
Project’s impact on the physical, ecological, and socioeconomic environment, as well as
recommended mitigation measures. Will be updated in the final ESIA.

Chapter 7 (Environmental Management Plan) facilitates the implementation and
monitoring of the mitigation measures identified in the environmental impact assessinent.

Chapter 8 (Conclusion) summarizes the findings and recommendations of this ESIA
study and concludes the repart.

® Hagler Bailly Pakistan, February 2011, Environmental and Social Study of Thar Coal Block Il Mining
Project, Sindh Engro Coal Mining Company
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2. Legal and Institutional Framework

In Pakistan, the history of legislation drafted 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.

2.1 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—EPA), the
primary government institution at that time dealing with environmental issues.
Significant work on developing environmental policy was carried out in the late 1980s,
which culminated in the drafting of the Pakistan National Conservation Strategy.
Provincial environmental protection agencies were also established at about the same
time. The National Environmental Quality Standards (NEQS) were established in 1993.
[n 1997, the Pakistan Environmental Protection Act (PEPA) 1997 was enacted to replace
the 1930 Ordinance. PEPA conferred broad-based enforcement powers to the
environmental protection agencies. This was followed by the publication of the Pukistan
Environmental Protection Agency Review of Initial Environmental Examination and
Environmental Impact Assessment Regulations 2000 which provided the necessary
details on the preparation, submission, and review of initial environmental examinations
(IEE) and envirommental impact assessments (E1A).

Prior to the 18" Amendment to the Constitution of Pakistan in 2010, the legislative
powers were distributed between the federal and provincial governments through two
Jists’ attached to the Constitution as Schedules. The Federal list covered the subjects
over which the federal government had exclusive legislative power, while the
‘Coneurrent List contained subjects regarding which both the federal and provincial
governments could enact laws. The subject of ‘envirommental pollution and ecology’ was
included in the Concurrent List and hence allowed both the national and provincial
governments (o enact laws on the subject. However, as a result of the 18" Amendment
this subject is now in the exclusive domain of the provincial government. The main
consequences of this change were as follows:

» The Ministry of Environment at the federal level was abolished. Its functions
related to the national environmental management were transferred to the
provinces. To manage the international obligations in the context of environment,
a new ministry—the Ministry of Climate Change—was created at the federal
level.

» The PEPA 1997 is technically no longer applicable to the provinces. The

provinces were required to enact their own legislation for environmental
protection. However, t0 ensure legal continuity PEPA 1997 continued to be the

Hagler Bailly Pakistan Legal and Institutional Framework
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legal instrument for environmental protection in the provinces till enactment of
provincial laws.

All four provinces have 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.

2.2 Sindh Environmental Protection Act 2014

The Sindh Environmental Protection Act 2014 (Sindh Act 2014) is the basic legislative
tool empowering the government to frame regulations for the protection of the
environment. As per the law. the Sindh Environmental Protection Agency (SEPA) is
respounsible to implement the provisions of this Act in Sindh. The Sindh Act 2014 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 articles
of Sindh Act 2014 that have a direct bearing on the proposed Project are listed below.
The details are discussed in the following sections.

Article 11 that deals with the Sindh Environmental Quality Standards (SEQS) and its
application

Article 13 that deals with hazardous substances
Article 14 that prohibits various acts detrimental to the environment
Article 17 that establishes the requirement for environmental impact assessment.

To implement the provisions of the Sindh Act 2014, rules and regulations are required.*
The key rules and regulations are:

1. National Environmental Quality Standards (Sel~Monitoring and Reporting by
Industries) Rules, 2001

2. Environmental Samples Rules, 2001

3. Sindh Environmental Protection Agency Review of Initial Environmental
Examination and Environmental Impact Assessment Regulations, 2014 (IEE-E|A
Regulations 2014)

Guidelines are issued by the Pak-—-EPA for preparation of environmental assessment. The
relevant guidelines are discussed in Section 2.3. All the rules, regulations, and guidelines
issued under PEPA 1997 and discussed above remain valid after promulgation of Sindh
Act 2014,

" Rules and regulations are similar instruments but differ in their hierarchy. The power to make rules and

regulations is given in the enabling law, PEPA 1997 and Sindh Act 2014 in this case. The rules are made
by the government (federal or provincial, as the case may be) and require publication in the official
gazette. Regulations are made by the government agency which is empowered by the law,
environmental protection agencies in this case, and are not always published in the official gazette.
Rules deal with relatively important matters such as delegation of powers and authorities, whereas
regulations usually deal with procedural matters.

Hagler Bailly Pakistan Legal and Institutional Framework
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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:

Article 17(1): “No proponent of a project shall commence construction or operation
unless he has filed with the Agency’ an initial environmental examination or an
environinental impact assessment, and has obtained from the Agency approval in
respect thereof.’

Article 17(3): ‘Every review of an environmental inpact assessiment 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 EIA. Categorization of projects for IEE and
EIA is one of the main components of the IEE-ETA Regulations 2014. Projects have been
classified on the basis of expected degree of adverse environmental nnpact. Project types
included in Schedute 11 of the regulations those that are likely to have 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 IEE. Coal fired power plants with capacity less than 50 MW is
included in Schedule | (List of Projects requiring an IEE) whereas Coal power projects
above 50 MW is included in Schedule I1 (List of Projects requiring an EIA). As the
project involves development of a power plant of more than 50 MW, it falls within the
category of Schiedule 11 and an EIA has been prepared for it.

The word “project’ as defined in the Sindh Act 2014 includes new developments as well
as modifications, expansions and rehabilitations of the existing projects. The proposed
Project is cousidered a new development and not a modification to the existing Project
because it will have its own separate staft, resources, financing, accounting, utilities, and
adininistrative control. None of these items will be shared. THence the existing project is
not the subject of this ESTA.

Regulation 9 of the IEE-EIA Regulations 2014 requires that (1) ‘Fen paper copies and
two electronic copies of an IEE or EIA shall be filed with the IFederal Agency; (2) Every
IEE 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; (¢) no objection
certificates from the relevant departiments in case of EIA shall be the part of reports; and
(d) the environmental check list as per its guidelines.

The prescribed procedure for review of E1A by the EPA is described in Regulations 10—
17 and is depicted in Exhibit 2.1. The key features are:

On acceptance 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 it’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.

5 The term ‘Agency’ refers to the Sindh Environmental Protection Agency.
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Exhibit 2.1: EIA Review and Approval Procedure
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L it considers necessary, the EPA can form a Commitlee of Experts 1o assist the EPA i
the review of the EIA. The EPA may also decide to inspect the project site.

Article 17(4) of SEPA Act 2014 binds the SEPA to ‘communicale its approval or
otherwise ... within a period of four months from the date the envirommental impact
assessment is filed complete in all respects in accordance with the regulations, failing
which .. the environmental unpact assessment shall be deemed to have been approved,
(o the extent to which it does not contravene the provisions of this Act and the rules and
regulations’.

Regulation 7 of the 1EE-EIA Regulations 2014 pertains to the guidelines. It states that:
‘(1) The Agency may issue guidelines for preparation of an [EE or EIA or an
environmental checklist, including guidelines of general applicability and sectoral
guidelines indicating specific assessment requirements for planning, construction and
operation of projects relating 1o a particular sector. (2) where guidelines have been issued
under sub-regulation (1), an IEE or EIA shall be prepared, to the extent practicable, n
accordance therewith and the proponent shall justify in the [k or BIA or in
environmental checklist any departure therefrom.” An EIA is required for thermal power
generation over 100MW and for coal power projects above 50 MW.

The relevant guidelines arc the follows:

» Policy and Procedures tor Filing, Review and Approval of Environmental
Assessinents, Pakistan Environmental Protection Agency, September 1997

These guidelines define the policy context and the administrative procedures that
will govern the environmental assessment process, from the project pre-feasibility
stage, to the approval of the environmental report. The scction on administrative
procedures has been superseded by the IEE-EIA Regulations, 2000.

» Guidelines for the Preparation and Review of Environmental Reports, Pakistan
Environmental Protection Agency, 1997

These guidelines target the project proponents and specify:
5 The nature of the information to be included in environmental reports
& The minimum qualifications of the EIA conductors appointed
- The need to incorporate suitable mitigation measures at every stage of project
implementation

b The need to specify monitoring procedures.
The tenms of reference for the reports are 10 be prepared by the project proponents
themselves. The report must contain basehne data on the project area, detailed
assessment thereof, and mitigation measures.

> Guidelines for Public Consultation, Pakistan Envirommental Protection Agency,
May, 1997
These guidelines support the two guidelines mentioned earlier. It deals with
possible approaches to public consultation and techniques for designing an
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effective program of consultation that reaches out to all major stakeholders and
ensures the incorporation of their concerns in any impact assessment study:.

> Guidelines for Sensitive and Critical Areas, Pakistan Environmental Protection
Agency, October, 1997

The guidelines on sensitive areas are more specific in that they identify the
officially notified protected areas in Pakistan, mcluding critical ecosystems,
archeological sites, etc., and present checklists for environmental assessment
procedures to be carried out inside or in the vicinity of such sites.
Environmentally sensitive areas include, among others, archeological sites,
biosphere reserves and natural parks, and wildlife sanctuaries and preserves. The
guidelines state that the approach recomniended in the document should extend to
areas in the vicinity of such sensitive and critical sites, although the term
‘vicinity” is not explicitly defined.

2.4 Other Relevant Laws

2.4.1 Self-Monitoring and Reporting by Industry Rules 2001

Under the National Environmental Quality Standards (Self-Monitoring and Reporting by
Industry) Rules 2001 (the ‘SMART’ Rules), industrial units are responsible for
monitoring their gaseous and liquid discharges and reporting them to (he relevant
environmental protection agency (EPA). As coal-fired thermal power plants fall under
Schedule | Category B of industrial categorization and reporting procedure for SMAR',
the respective environmental monitoring reports are required to be submitted on quarterly
basis to the relevant authorities. The project proponents will report their emission and
effluent to SEPA in accordance with the rules.

2.4.2 The Forest Act 1927

The Act empowers the provincial forest departments to declare any forest area reserved
or protected. The act also empowers the provincial forest departiments to prohibit the
clearing of forests for cultivation, grazing, hunting, removing forest produce, quarrying,
felling, and lopping. Vegetation clearing will be required in the site preparation for the
power plant but since the area is not declared as a reserve forest this law will have no
implication on the project.

2.4.3 Factories Act 1934

Particular sections of the act applicable (o this project are:

> Section 13(1): Every factory shall be kept clean and free from effluvia arising
from any drain, privy or other nuisance.

» Section 14(1): Effective arrangements shall be made in every factory for the
disposal of wastes and effluents due fo the manufacturing process carried on
therein.

» Section 16(1): In every factory in which, by reason of (he manufacturing process
carried on, there is given off any dust or fume or other impurity of such a nature
and to such an extent as is likely to be injurious or offensive fo the workers

ITagler Bailly Pakistan Legal and Institutional Framework
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employed therein, effective measures shall be taken to prevent its accumulation in
any work-room and its inhalation by workers and it any exhaust appliance is
necessary for this purpose, it shall be applied as near as possible to the point of
origin of the dust, fume or other impurity, and such point shall be enclosed so far
as possible.

»  Section 16(2): In any factory no stationary internal combustioun engine shall be
operated unless the exhaust is conducted into open air and exhaust pipes are
insulated to prevent scalding and radiation heat, and no internal combustion
engine shall be operated in any room unless effective measures have been taken o
prevent such accumulation of fumes therefrom as are likely to be injurious to the
workers employed in the work-room.

» Section 20(1): In every factory effective arrangements shall be made to provide
and maintain at suitable points conveniently situated for all workers employed
therein a sufficient supply of whole-some drinking water.

»  Section 26(1) d(i): In every factory the following shall be securely fenced by the
safeguards of substantial constrnction which shall be kept in position while the
parts of machinery required to be fenced are in motion or in use, namely — (a)
every part of an electric generator, a motor or rotary convertor.

2.4.4 The Sindh Irrigation Act 1879

This Act empowers the Government of Sindh (GoS) to use the natural sources ol water
such as lakes, rivers, and streams, for supply of water for irrigation and other purposes. it
allows the government to develop the required infrastructure, for example, canals,
channels, pipelines, tor the supply of water. It also allows the government to charge fee
for the supply of water and regulate the water supply.

2.5 Environmental Guidelines

The Environmental, Health, and Safety (EHS) Guidelines are technical reference
documents with general and industry-specific examples of Good International Industry
Practice. The EIIS Guidelines contain the performance levels and measures that are
generally considered 10 be achievable in new facilities by existing technology at
reasonable costs. Application of the EHS Guidelines to existing facilities may involve the
establishment of site-specific targets, based on environmental assessments and/or
cnvironmental audits as appropriate, with an appropriate timetable for achieving then.
This document includes information relevant to combustion processes fueled by gaseous,
liquid, and solid fossil fuels and biomass and designed to deliver electrical or mechanical
power, steam, heat, or any combination of these.

2.6 Institutional Framework

Under the Sindh Act 2014, SEPA is an autonomous agency. For administrative purposcs,
it is part of the Forest, Environment and Wildlife Department of the Government of
Sindh. SEPA is a regulatory agency with the following main functions:

Hagler Bailly Pakistan Legal and Institulional Framework
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Enforcement of Sindh Act 2014

Prepare environmental policies for approval of the GoS

Implement environmental policies

Publish annual state of the environment report for Sindh

Prepare or revise SEQS

Ensure implementation of SEQS

Establish systems and procedures for environmental management

Promote research and studies on environmental issues

Issue license for handling of hazardous substance

Certily environmental laboratories

[nitiate legislation for environmental protection

Provide assistance to government agencies in case of environmental accidents
Providing advice to the government on issues related to environment

Assist governments agencies in implementation of waste management schemes
Provide guidance to public on environmental matters

Assist education institutions in prescribing environmental curricula

Undertake measures to enhance awareness on enviromnent among general public
Disseminate knowledge on environment

Specify safeguards for the prevention of accidents which may cause pollution
Review and approve mitigation plans and give guidance for clean-up operations

Encourage the formation and working of nongovernmental organizations,
community organizations and village organizations for environmental protection

Carry out any other task related to environment assigned by the government.

SEPA will be responsible for the review and approval of the EIA of the proposed Project.

2.7

International Treaties

Important international environmental treaties that have been signed by Pakistan and may
have relevance to the Project are listed in Exhibit 2.2. They concern: climate change and
depletion of the ozone layer: biological diversity and trade in wild flora and fauna:
desertification: waste and pollution; and cultural heritage.

Hagler Bailly Pakistan Legal and Institutional Framework
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Exhibit 2.2: International Environmental Treaties Endorsed by Pakistan

Topic

Convention

Date of
Treaty

Entry into
force m
Pakistan

Climate
change and the
ozone layer

Waste and
pollution

United Nations Framework Convention on Climate
Change - the primary objective is the stabilization
of greenhouse gas concentrations in the
atmosphere at a level that would prevent
dangerous anthropogenic interference with the
climate system.

- Kyoto Protocol to the United Nations Framework
. Convention on Climate Change - enabled by the

powerful and legally binding measures. It sets
binding targets for 37 industrialized countries and
the European community for reducing greenhouse
gas emissions.

Vienna Convention for the Protection of the Ozone
Layer - acts as a framework for the international
efforts to protect the ozone layer with a primary
objective to protect human health and the

human activities that modify or are likely to modify

the ozone layer.

Ozone Layer and associated amendments -

protect the ozone layer by phasing out the
production and consumption of a number of

- substances believed to be responsible for ozone
i depletion.

Movements of Hazardous Wastes and their
Disposal - regulates the transboundary movement
of hazardous waste and olher waste with a stated
purpose to protect human health and the
environment against the adverse effects from
generation and management of hazardous waste

 sets of measures with binding obligations. These
! are: Strict control of transboundary movement of

' hazardous waste; Environmentally sound

management of hazardous waste; and
Enforcement and implementation of the provisions
of the convention at international and national
levels.

{ International Convention on Oil Pollution

' Preparedness, Response and Co-operation

" above Convention on Climate Change. It has more

environment against adverse effects resulting from :

ol on Substances that Deplete

enabled by the Vienna Convention, it is designed to

Basel Convention on the Control of Transboundary

and other waste. The Convention provides for three

1992

1997

1085

1987

1989

1990 |

1994

2005

1993

1993

1994

1995

llagler Bailly Pakistan
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Topic

i Convention

Date of
Treaty

Entry into
force in
Pakistan

Desertification

Biodiversity
and the
protection of
plants and
animals

Stockholm Convention on Persistent Organic
Pollutants —seeks to protect human health and the
environment from Persistent Organic Pollutants,
which are chemicals that remain intact in the
environment for long periods, become widely
distributed geographically and accumulate in the
fatty tissue of humans and wildlife.

International Convention to Combat Desertification
— with an objective to combat desertification and
mitigate the effects of drought. It is supported by

- international cooperation and partnership

- arrangements, with the aim of achieving
sustainable use of land and water resources and
“sustainable development in affected areas.

: Convention on Biological Diversity — covering
ecosystems, species, and genetic resources and

. also the field of biotechnology. The objectives are

. to conserve biological diversity; sustainable use of

_its components; and fair and equitable sharing of

benefits arising from genetic resources.

Cartagena Protocol on Biosafety to the Convention

on Biological Diversity - addresses potential risks

posed by living modified organisms resulting from

modern biotechnology.

Species of Wild Animals - aims to conserve
terrestrial, marine and avian migratory species
throughout their range. It is concerned with the
conservation of wildlife and habitats on a global
scale.

Memorandum of Understanding concerning

- Conservation Measures for the Siberian Crane -

‘ parties undertake to provide strict protection to
Siberian Cranes, and identify and conserve

. wetland habitats essential for their survival.

“Convention on International Trade in Endangered
' Species of Wild Fauna and Flora - to ensure that
. international trade in specimens of wild animals
~and plants does not threaten their survival

International Plant Protection Convention (1997
Revised Text) - to prevent the international spread
of pests and plant diseases. It requires

between member nations.

Bonn Convention on the Conservation of Migratory

maintenance of lists of plant pests, tracking of pest
outbreaks, and coordination of technical assistance

2001

1994

1992

2000

1979

1998

1973

1951/52

2008

1997

1994

2009

1987

1976

1954

[lagler Bailly Pakistan
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Topic Convention . Dateof Entry into
Treaty : forcein
: . Pakistan
Agreement for the Establishment of the Near East | 1993 2009

Plant Protection Organization - to establish the :
Near East Plant Protection Organization (NEPPO), |
which promotes international co-operation with a

view to implementing International Plant Protection !
- Convention. !

Plant Protection Agreement for the Asia and Pacitic 1955 1958

Region and amendments — establishes the Asia . (amended | (amended
and Pacific Plant Protection Commission to review | 1967) = 1969)

and promote the region’s progress in the
implementation of the Agreement. Trade in plants
and plant products are regulated by certification,
prohibition, inspection, disinfection, quarantine,
 destruction, etc., as necessary.

: Convention on Wetlands of International 1971 1976
Importance especially as Waterfowl Habitat and . (amended : (amended
associated protocols and amendments - to promote : 1987) 1994)
conservation and sustainable use of wetlands. The | :

Ramsar List of Wetlands of International
Importance now includes almost 1,800 sites
(known as Ramsar Sites). There are currently 19
Ramsar sites in Pakistan. :
Cultural Gonvention concerning the Protection of the World = 1972 1976
heritage Cultural and Natural Heritage - requires parties to
adapt a general policy on the protection of the
natural and cultural heritage, 1o set up services for

: such protection, to develop scientific and technical

| studies, to take appropriate legal, technical, !
" scientific and administrative measures and to foster
training and education for such protection. l

28 Environmental Standards and Guidelines Applicable to the Projects

The proposed Project is legally required to comply with the SEQS for gaseous emission,
and liquid effluent. In Exhibit 2.3 and Exhibit 2.4, comparisons of SEQS with HFC
Guideline and Target value for key parameters of emission and ambient air quality are
provided. Exhibit 2.5 provides a comparison of SEQS and [FFC Guideline for ctiluents.
Exhibit 2.6 provide SEQS for sound levels. The IFC Guidelines are legally not
applicable to this Project and is provided here for reference only.
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Exhibit 2.3: Comparison of SEQS and IFC Guideline for Emission of Key Pollutants

from Coal Fired Power Plant

Parameter Source of Emission National Standards IFC Guidelines
E >=600MWth

SEQS for Gaseous Emissions
Particulate Boilers and furnaces: coal- | 500 mg/Nm?3 . For NDA: 50 mg/Nm3
matter fired For DA: 30 mg/Nm3
Carbon Any 800 mg/Nm?3 -
monoxide :
Nitrogen Boilers and furnaces: coal- 1,200 mg/Nm?3 For NDA: 510 mg/Nm3
Oxides fired . For DA: 200 mg/Nm3
SEQS for Sulfur Dioxide and Nitrogen Oxides for Power Plants

Sulfur Dioxide | Power plant operating on oil

' For NDA: 200-850
 mg/Nm3
. For DA: 200 mg/Nm3

100 - 500 Tons per

and coal ‘day

Nitrogen Power plant operating on oil , For lignite fossil coal: | For NDA: 510 mg/Nm3
Oxides - and coal 1260 ng/J of heat input  For DA: 200 mg/Nm?
Notes:
1. For additional parameters and explanation, see complete SEQS in Appendix A
2. A"-"in the fourth column indicates that IFC has not provided any guidelines for the parameter
3. NDA = Non-degraded airshed: DA = Degraded airshed (poor air quality): Airshed should be
considered as being degraded if nationally legislated air quality standards are exceeded or, in their
absence, if WHO Air Quality Guidelines are exceeded significantly
4. In respect of emissions of sulfur dioxide and nitrogen oxides, the power plants operating on oil and
coal as fuel shall in addition to SEQS for gaseous emissions, comply with the standards stated in
SEQS for sulfur dioxide and nitrogen dioxides.
5 MWth means the energy input

Exhibit 2.4: Comparison of SEQS and IFC Limits for Ambient Air Quality

Pollutants Time-weighted = SEQS ' IFC Interim Target | IFC Guideline

Average (ug/m?) Value (ug/m*) | Value (ug/m3)
Sulfur Dioxide (SOy) ‘Annual Average | 80 ' - -

24 ho,uré.,, e 126 125 20

Oxide of N“ilrolg‘en as; gArwnLlal Averége 40 - -

Nitric Oxide (NO) 24 houré : 40 . _
Oxide of Nitrggéh. as ;Annual Average , 40 - 40
Nitrogen Dioxide (NO>) 524 hours : 80 N B
Ozone (O3) 1 hour | 130 - -

Hagler Bailly Pakistan
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Pollutants

Time-weighted
Average

| SEQS
(ug/m)

IFC Interim Target
Value (1ig/m?3)

IFC Guideline
Value (ug/m?)

Suspended Particulate

Matter (SPM)

Respirable particulate

Matter PMio

Respnrable Paruculate

Matter PMzs

Lead (Pb)

Carbon Monoxide (CO)

: Annual Average

24 hours

Annual Average

24 hours

Annual Average
E 24 hours

. Ann ual Average

24 hours

8 hours

: 1 hour

360
500
120

40
75
..1 :
1.5

150

5,000 |
1 10,000

10

Notes:

1. For additional parameters and explanation, see complete SEQS in Appendix A

2 A“~"in the fourth column indicates that IFC has not provided any guidelines for the parameter or
they are to be established by the environmental assessment

Exhibit 2.5: Comparison of SEQS and IFC Guideline for Efftuents
(mg/l, unless otherwise defined)

D7V02SON: 0v/2517

Parameter SEQS IFC Guidelines
(Into Inland Waters) (For Reference)
Temperalu:e increase -<3 C -
» pH value o 6 to 9 6t09
Flve day blO (,hemlcal oxygen demand (BOD) 80 » -
at 20°C
Chemncal oxygen demand (COD) 150 , -
Total suspended sollds (TSS) 200 o 50
Total dlsso|ved sohds (TDS) 3,500 -
e st AR 0 o
v Pnenoilc compounds (as phenol) 0.1 .
Chlondes (as Cl ) 1,000 -
FIuondes (as F") 10 ‘ -
Cyanide total (as CN') R -
Anionic detergents (as MBAS) 20 -
Suffate (SOs) | 600 -
Sulﬁdes (s") 1.0 -
Ammonla (NHs) 40 -
Pestncndes 0.15 -
Cadmnum ‘ ‘ 0.1 0.1
Chromlum (tnvalent and hexavalent) 1 05
Hagler Bailly Pakistan Legal and Institutional Framework
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Parameter SEQS IFC Guidelines
(Into Inland Waters) (For Reference)

Copper T iy
Lead 05 ; 05
Mercury » ,0.01, : 0005 i
Selenium »05 e *
Nickel P e
S‘ilvver 1 -
Total oxic metals — -
Zine SR 2 -
Arseni(":' """ : P 05 .
Bérium 15 -
Iron >8 . 10
Mangavr;‘eswe V 15 o
Boron ; 6 :
Chlorine o ' 02
Notes:

1. A"-"in the third column indicates that IFC has n

they are to be established by the environmental
2. IFC General Guidelines describes “temperature

an increase greater than 3 °C of ambient tem
mixing zone which takes into account ambien

capacity among other considerations”.

assessment.

ot provided any guidelines for the parameter or

of wastewater prior to discharge does not result in

perature at the edge of a scientifically established
t water quality, receiving water use and assimilative

Exhibit 2.6: SEQS for Noise

No. | Category of Area/Zone Effective from July 1, 2010 Effective from July 1, 2012
Limit in dB(A) Leq*
Daytime Nighttime Daytime Nighttime
1. Residential area (A) 65 50 55 45
2. Commercial area (B) 70 60 65 55
3. Industrial area (C) 80 ; 75 75 65
4. |Silence zone (D) 55 : 45 50 45
Note:
1. Daytime hours: 6 .00 am to 10.00 pm
2. Nighttime hours: 10.00 pm to 6.00 am
3. Silence zone: Zones which are declared as such by the competent authority. An area comprising
not less than 100 meters around hospitals, educational institutions and courts.
4. Mixed categories of areas may be declared as one of the four above-mentioned categories by the
competent authority
5. dB(A) Leq: time weighted average of the level of sound in decibels on scale A which is relatable to

Hagler Bailly Pakistan
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3. The Proposed Project

This section provides details of the proposed Project including the location, technology
used, emission controls, raw materials required and waste gencrated.
3.1 Project Setting

The proposed Project will be located within the Energy Park, Block 11 of Thar Coalfields
in Tharparkar District, Sindh.

The location of the plant is yet to be decided and will be inchuded in the final ESIA. ) l

3.2 Project Technology

The proposed Project will utilize circulating fluidized bed (CI'B) boiler technology with
sub-critical steamn parameters. Plant specifications are suminarized in Exhibit 3.1.

Exhibit 3.1: Power Plant Specifications

Plant Specifications Approx. Value Unit
Gross Capacity 330 MW
Nét Crapécityv 300 MW
‘A\,"ail‘a‘bilvivty féctor v ' k 85 %
C;alvlvovw‘ér Heaﬁné Value (LHV) k é,675 A kcal/kg (kilocalorié per Kilogram)
Net Efficiency dn Li-iV . 7 37 v % I
Coal Consurﬁption6 “ - 1.9 - MbT./yb(miibliobn toﬁé pe} year)

‘The main components of the power plant are described below.

3.24 Combustion Chamber

The vertical combustion chamber is at the core of the CFB boiler. Fuel (in this case coal)
and fine grained limestone are fed into the combustion chamber. The bed is where the
coal (fuel) spreads for combustion.

The bed material circulating in the combustion system consists primarily of the particles
of coal ash, bed makeup material (such as sand), gypsum and excess calcined limestone.
A high pressure preheated air supply from (he botton lifts the bed material and coal
particles and combustion takes place while it is suspended. Combustion of this suspended
bed is known as ‘fluidized bed combustion’.

A block diagram of a CFB is shown in Exhibit 3.2.

6 Based on above values in the table

Hlagler Bailly Pakistan The Proposed Project
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Exhibit 3.2: Schematic of CFB Power Plant
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3.2.2 Cyclone

In the cyclone the heavier particles separate from the gas and fall to the hopper of the
cyclone returning it to the furnace. Hence the name “Circulating’ as the unburnt or partly
burned coal, ash or bed material is circulated back into the furnace. The hot gases from
the cyclone pass (o the heat transfer surfaces and go out of the boiler.

The long solids residence tinie in the furnace resulting from the collection/recirculation of
solids via the cyclone, plus the vigorous solids/gas contact in the furnace caused by the
Auidization airflow, result in better combustion efficiency, even with difficult-to-burn
fuels, such as Thar coal.

3.2.3 Electricity Generation

Heal released from the combustion of coal in the CFB sub-critical boiler will be used o
generate steanm at a pressure of around 175 bar. The steam will then be fed into the steam
turbine, where it will rotate the turbine to generate mechanical energy. The steam, after
passing through the turbine, will be condensed back to water and to be re-injected into the
boiler after passing through condensate polishing system. The rotating steam turbine will
operate the power generator, which will generate electricity.

3.2.4 Cooling Towers

Cooling towers will be installed to cool the heated circulating water by evaporation that
oceurs when water droplets are brought into direct contact with the upwards-flowing
ambient air. To maintain required water quality parameters, water from the cooling tower
basin will be continuously removed through blowdown and dumped into the wastewater
collection basin for reuse in various plant services, such as ash handling and coal dust
suppression.

3.3 Emission Controls

Emissions controls for potlutants of concern (NOx, SO2 and particulale matter) are as
tollows.

3.3.1 NOx

Combustion takes place at relatively low temperatures when compared with pulverized
coal boilers (typically 800 °C - 900 °C). The staged combustion combined with these
lemperatures results in an effective suppression of NOx-formation.

3.3.2 SO

SO, control will be provided by the injection of limestone in the CFB boiler and
converting sulfur to gypsum (calcium sulfate). The efficiency of the system will be inore
than 90%.

3.3.3 Particulate Matter

The steam generator will be equipped with a dry electrostatic precipitator (ESP). The
purpose of the ESP will be 1o minimize loading of particulates (fly ash and unburned
carbon). The ESPs will be designed to have an efficiency ol not less than 99.9% and will

Hagler Bailly Pukistan The Proposed Project
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limit the outlet flue gas particulate loading to below 50 parts per million (ppm) at all
loads when burning design coal.

3.4 Raw Material Inputs

The major inputs required for the proposed coal power plant Project are coal, limestone
and water.

3.4.1 Coal

The design specification of the fuel is given in Exhibit 3.3. The annual requirement of
coal is estimated to be 1.9 million tons of coal. calculated on the basis of net calorific
value and plant capacity.

Coal will be transported via truck to the Project site after preliminary crushing and will
be stored at the coal stockyard located within the Project site. It will have a capacity of 7
days coal consumption. The height of the coal stockpile will be around 10 meters (m).
The coal stockyard will be equipped with a water sprinkling system for coal dust
suppression. Fixed conveyer belts above ground, except those associated with the
stacker/reclaimers, will be in enclosed galleries. The bucket wheel stacker/reclaimer will
be provided with water tanks, spray hoses and nozzles to be used when fly dust becomes
a problem.

Exhibit 3.3: Design Specification of the Fuel’

Coal Quality of Thar Block-I Lignite for Power Plant Design Average Quality
A Calorific Value

i Gross calorific value, kcal/kg (kJ/kg) 2,984 (12,491)

i Net calorific value, kcal/kg (kJ/kg) ' 2,630 (11,011)
B Proximate Analysis

i Moisture (a.r) 45.71%

i Ash(arn) ' 9.69%
i Volatile matter (a.r) o - C 2500%
iv Fixed carbon (a.r) 19.6%
Cc Uitimate Analysis

I Cn B o 3B%
. " (a.f) R e | | 2
i N an | o os%
= ° (..a.r) — . - 7 02%
v St@n 1.38%
D Ash analysis

i Silica (as SiO») » N _ , 25.24
i Alumina (as AbOy) 15.26

” Hagler Bailly Pakistan. Environmental and Social Impact Assessment of Thar Coal Block I Power Plant
Project. Prepared for Thar Power Company. January 2014

Hagler Bailly Pakistan The Proposed Project
D7V02SON: 01/25/17 3-4



ESIA of 330 MW Coal-Fired Power Plunt i
Fnergy Park. Block 11 Thar Coalfieldy

Coal Quality of Thar Block-Il Lignite for Power Plant Design Average Quality
iii Titanium oxide (as TiO2) 1.86
S Ironox|de (aS.F.e.zb3) LA . . 17

v Calcium oxide (as Ca0) | 1425
Wi Magnesium oxide (as MgO) . 643
Gi  Sodium oxide (as Na:0) ‘ 267
vii Potassium oxide (as K:0) - 043
'« Sulphuroxide (as SO5) - 13.18
xi  Base/Acid Ratio ’ 0.84
E Ash fusibility characteristic

i Initial deformation temperature, °C 1,166

ii Soﬁéﬁiné tem‘perathe',‘ACw - , , 1,190
i Flidtemperature, °C | 1,200
F Hardgrove grindability index (HGI) 70-80 N

a.r = as received
atm = standard atmosphere
Hardgrove Grindability Index is a measure of coal's resistance to crushing

3.4.2 Water

The water source and requirements for the proposed coal power Project are discussed
below.

Water Source

A water channel will be constructed from a distributary of L.I3¢ )D? to Block 11 to meet the
waler requirements for mining and power generation activities at Block I1. An indicative
route of the water channel is shown in Exhibit 3.4. As the GoS is developing this water
channel as an independent project it is not within the scope of the current Project and its
impacts are not evaluated as part of this ESIA.

8 The LBOD is an environmental improvement project which was conceived in the 1960s as a response {0
the problem of rising water tables and resulting waterlogging and salinity. The project area includes some
of the most hard-hit areas on the left side of the Indus River in the arid zones of Sindh Province. The
project's primary function is to remove and safely convey saline water to the sea through a netwoik of
drains. The project provides for the integrated development of irrigation and drainage which include an
outfall for saline drainage effluent to the Arabian Sea, phased construction of three drainage subareas in
Nawabshah, Mirpurkhas and Sanghar, remodeling of the Nara/Jamrao Canal system, and watercourse
improvement in the arid zones in Sindh Province.

The World Bank. "Left Bank Outfall Drain Project Tackling Pakistan's Waterlogging and Salinity
Problems." Projects and Operations.
mtp:/lweb.worldbankorgNVBSlTE/EXTERNAL/PROJECTS/O,,contenlMDK:20017537~menuPK:6428213
7~pagePK:41367~piPK:279616~theSitePK:40941 100.htmi (accessed October 15, 2014).
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Exhibit 3.4: Indicative Route of the Proposed Water Channef from LBOD to Block I
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Water Demand Estimate

The anticipated normal demand for water is between 1,200 to 1,400 cubic meter per hour
(m’/h). Of the required makeup water approximately 40% goes towards gvaporation
losses and 40% goes towards discharge of pre desalting water station.

3.4.3 Limestone

Iimestone is a key input to control SOz production. The Project site will house a
limestone processing facility and storage yard.

3.5 Waste Materials

The major waste streams generated by the proposed coal power plant Project include
gaseous emissions, ash and wastewater.

3.5.1 Gaseous Emissions

I'he main pollutants emitted from coal power plants include sultur dioxide (SO2), oxides

of nitrogen (NOy) and dust (PMyg and PMa s) A summary of key parameters related to air
emissions, including stack specifications and emission rates, are presented in Kxhibit 3.5.
The release and dispersion of these pollutants is discussed in Chapter 6.

Exhibit 3.5: Estimated Air Emission Parameters

Parameters Value = Units

Stack Specifications
Height 180im
Jnner diameter 576 m

Flue Gas Specifications

Exit velocity 20.8 ' m/s

et temperature S S 1700(:
f‘lowrate arE U a3 m3/s
Emission Rates ;

S0z 1955 gis

PMm - e S : 659/5 B
Control Technology Efficiency i

PM - Electrostalic Precipitators (ESP) ” 99.9 %

SOz ~kLimes.tone Injection . H : 90.0 %

3.5.2 Ash

‘The combustion of coal results in the production of both bottom ash and fly ash. Bottom
ash is what remains after combustion in the furnace and consists of non-combustible
matter in the inputs. The bottom ash will be evacuated from the bottom of the fumace.
Fly ash is a product of combustion and is made of fine particles. The fly ash will be

Hagler Bailly Pakisian The Proposed Project
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collected by means of an electrostatic precipitator (ESP). A five chamber ESP house will
be installed which is capable of recovering 99.9% of solid carryover.

All the waste streams including fly ash and bottom ash if not exported for commercial use
will be sluiced or conveyed to a mixing vessel where water will be added and the product
will be transferred to the mine overburden area where the ash solids (wet) will be mixed with
the mine overburden and will be dumped there.

The ash will be transported via truck and it will be stored temporarily on tlie power plant
site until it is transported to the mine area for final disposal. The mine area is at a distance
of around 5 km. It will be used as backfill in the spent mine pit. The dumped ash will be
compacted. mixed with sand and given teaching protection by lining the area.

3.5.3 Wastewater

The maximum possible water from the power plants will be treated and stored for
recycling in the process streams. suppressing coal and ash dust, and for landscaping. A
sewage treatment plant will treat sewage from the housing complex and construction
camp. Wastewater from the sewage plant will be discharged or recycled in appropriate
processing streams.

Non-recycled wastewater from the Project will be disposed through a 50 cusec (cubic
foot per second) drainage and waste water effluent channel being prepared by the
Government of Pakistan (GoP). The wastewater disposal through the effluent channel is
being prepared by the GoP as an mdependent project and hence is not part of this Project
and its impact are not evaluated in this ESIA. The expected outfall is at the Rann of
Kutch (see Ecological Baseline, Fxhibit 4.31), which is a natural depression connected
to active sea creek system which is a highly saline water body.°

However_ if this scheme is not available to the Project, alternate environmentally
responsible wastewater disposal methods will be explored.
3.6 Analysis of Alternatives

This section considers the alternatives available to the current proposed Project. The
different facets of the Project that were looked into for an analysis of alternatives are as
follows:

» No project alternative

» Coal-source

» Boiler technology

» Particulate matter emission control

» Transport route

3.6.1 No Project Alternative

The no project alternative will have (he following economic and environmental
consequences:

9 http//sindhcoal.qos. pk/effluent-disposal/

Hagler Bailly Pakistan The Proposed Project
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» Pakistan is going through an acute power shortage. The gap between supply and
demand has crossed 6,000 MW. In the absence of this project, the gap in power
supply and demand will continue to grow.

» The power plant will provide a market for the coal mined at Block 1T and aid in
the development of the Thar Coalficlds, thereby helping develop Pakistan’s
indigenous energy reserves.

» This Project will contribute to the job creation for the surrounding communities,
the people of Sindh in particular and people of Pakistan in general in skilled,
technical and administrative categories during construction and operation. These
opportunities would contribute towards improving the economic conditions of the
communities.

Therefore, nnless economically, socioeconomically and environmentally more viable
options can be found, the "no project’ option will have a negative iinpact on the economy
3.6.2 Coal Source for the Project
The following coal sources can be used for a coal based power plant in Pakistan
t. tmported coal. Thisis generally high quality (low ash, low sullur, and high calonfic
values) sub-bituminous coal imported from coal exporting countries as Australia,
Indonesia and South Africa.

2. Local coal. Thar lignite deposits are of low quality (high ash, high sulfur, and fow
calorific values). These reserves are estimated at 175 billion tonnes.

A comparison of the quality of Thar lignite with that of the imported bituminous coal is
summarized in Exhibit 3.6.

Exhibit 3.6: Comparison of Local Thar Lignite with tmported Bituminous Coal

Coal Properties Sub-bituminous Coal Lignite Coal
Australia Indonesia Thar o
Moisture (ar %) 4-16 4-26 45-50
cca|Ash ,C,(.,)m,e,m, % I 4_16.. S év,,"(").‘zz,o . 1415 ,
vOlameMauer (a} " e e e 1832 e . e .
Sulfur Content (ér %) 0409 0.2-0.94 . 0227
ot Mot Catonfic Value (kealkg) | 40006900 | 31056800 |  2.500-3.700

ar = as received
Despite the difference in coal quality, Thar lignite is preferred for the following reasons:
|. ‘The use of imported coal entails large environmental impacts of coal transport,

which includes, untoading and transport through the densely populated city of
Karachi which will be avoided.

The Proposed Project
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2. To minimize transport distance, plants based on imported coal are usually situated
near the port of import (Karachi). This deteriorates the already polluted airshed of
the city.

3. The use of Thar coal, development of Project and ancillary facilities will help
develop the Thar Coalfields, contributing to energy independence for Pakistan

4. The use of Thar coal will stimulate the local economy of the region.

Environmental controls to minimize pollutant release are discussed in Chapter 7.

3.6.3 Boiler Technology
Boiler technologies that can be considered for the Project are:

» Various advanced pulverized coal (PC) combustion technologies (subcritical,
supercritical, ultra-supercritical )

» Fluidized bed combustion (FBC) technologies (atinospheric, circulating and
pressurized).

FBC combustion uses the same thermodynamic cycle as a PC system. Thus, its power
generation efficiency is in the same range as PC., but with a lower capifal cost. This is due
to its” ability to effectively control gaseous emission without the need to install additional
SO treatment system. In addition, FBC combustion has significantly lower power
consumption compared to PC system. Of FBC systems, circulating FBC is most suitable
for high ash, vartable quality, high moisture and high sulfur fuels, which makes it ideal
for a Thar lignite based power plant. Therefore. the selected combustion technology is the
best available technology for the proposed Project.

3.6.4 Particulate Matter Emission Control

Particulate matter treatment technolagies are electrostatic precipitators (ESP), fabric
filters, cyclones and wet scrubbers. ESP were selected as the PM emission control
technology for the following reasons:

I. High efficiency, compared to wet scrubbers and cyclones. The background
particulate matter is already very high and hence a high efficiency technology is
required.

N

LLow maintenance requirements as compared to fabric filters. Although fabric
filters also have high efficiency they require expensive and regular maintenance
for said perfarmance.

Exhibit 3.7 presents a detailed comparison among the technologies in terms of
efficiencies. advantages and disadvantages.

Hagler Bailly Pakistan The Proposed Project
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Control Description Control Advantages Disadvantages
Technology Efficiency
Electrostatic ~ The ESP applies high-voltage fields to particles >99 %  High collection efficiency of 99% or High capital cost
precipitator moving through the exhaust. The particulates are greater at relatively low energy High sensitivity to fluctuations in gas
(ESP) charged and move towards an oppositely charged consumption. stream (flow rates, temperature.
collection surface, where they accumulate. The Continuous operation with particulate and gas composition, and
accumulated particles are than removed by rapper minimum maintenance. particulate loadings)
and collected at ESP hopper. Relatively low operation costs. Difficulties with tne collection of
Operation capability at high particles with extremely high or jow
temperature (up to 700 °C) and resistivity.
high pressure (up to 10 atm) High space requirement for
Capability to handie reiatively large installation
gas flow rates. (up to 50,000 Highly trained maintenance
m3/min) personnel required.
Fabric filters  The particle-laden gas stream pass through the 99.9%  Very high collection efficiency Requirement of costly refractory

or bag houses

tightly woven fabric and the particulates are
collected on one side of fabric. Filtered gas passes
through the bags and is exhausted from the unit.
When cleaning is necessary, dampers are used to
isolate a compartment of bags from the inlet gas
flow. Then. some of the filtered gas passes in the
reverse direction in order to remove some of the
dust cake. The gas used for reverse air cieaning is
re-filtered and released.

(99.9%).

Relative insensitivity to gas stream
fluctuations and large changes in
inlet dust loadings (for continuously
cleaned filters).

Recirculation of filter outlet air.

Dry recovery of collected material
for subsequent processing and
disposal.

No corrosion problems.

Simple maintenance, flammable
dust collection in the absence of
high voltage

Various configurations and
dimensions of filter collectors
Relatively simple operation

mineral or metaliic fabric at
temperatures in excess of 290 °C.
Need for fabric treaiment to remove
collected dust and reduce seepage of
certain dusts.

Relatively high maintenance
requirements

Shortened fabric life at elevated
temperatures and in the presence of
acid or alkaline particulate.

Respiratory protection requirement
for fabric replacement.
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Control Description Control Advantages Disadvantages
Technology Efficiency
Wet scrubber  Water is injected into the flue gas stream at the 95-99%  Relatively small space Potential water disposal/effluent

Cyclone or
muiti-cyclone

venture throat to form droplets. Fly ash particles
impact with the droplets forming a wet by-product
which then generally requires disposal.

The flue gas enters the vessel tangentially and sets  90-95%

up a rotary motion whirling in a circular or conical
path. The particles are hit against the walls by
Centrifugal force of the flue gas motion where they
impinge and eventuaily settle into hoppers.

Cyclones is referred as mechanical collectors and
are often used as a pre-collector upstream of an
ESP, fabric fiiter or wet scrubber so that these
devices can specified for lower particle loadings to
reduce capital and operating costs.

requirement.

Ability to collect gases, as well as
“sticky” particulates.

Ability to handle high-temperature,

high-humidity gas streams

Low capital cost (if wastewater
treatment system is not required)
High collection efficiency of fine
particulates (95-99%).

Relatively small space

requirements
Low capital cost.

Relative simplicity and few
maintenance problems.
Relatively low operating pressure
drop.

Temperature and pressure
limitations imposed only by the
materials of construction used

Dry collection and disposal.

treatment problem.

Corrosion problems (more severe
than with dry systems).

Potentially objectionable steam
plume opacity or droplet entrainment

Potentially high pressure drop.

Potential problem of solid buildup at
the wet-dry interface

Relatively high maintenance costs

Relatively low overall particuiate
collection efficiencies especially for
particulate sizes below 10 micron
(PM10).

Inability to handle sticky materials.

Hagler Bailly Pakistan
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3.6.5 Transport Route

There are two transport routes from Karachi to the P

ESL4 of 330 MW Coal-Fired Power Plant in
Energy Park, Block Il Thar Coalficlds

roject site shown in Exhibit 3.8.

The shorter of the routes is 366 km long and passes through the following towns:

National Highway N-5
75 km

Two lane

7.3 m wide

Provincial Highway
105 km

Two lane

6.1-6.7 m wide

Provincial Road | Provincial Road
114 km 44 kin
Two/One lane Two/One lane
4-6 m wide 4-6 m wide

Provincial Road
28 km
Two/One lane
4-6 m wide

2 The alternate route is 425 km long and passes through the following towns:

The first route is selected as the allernate route is 22% or 59 km longer.

Hagler Bailly Pakisian
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Exhibit 3.8: Alternate Transport Routes
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4. Description of the Environment

The existing environment including the physical, ecological and socioeconomic
conditions is discussed in this section. The information on existing environment for the
preliminary ESIA was collected through the ES1As of the approved projects and other
published literature.

This section will be updated in the final ESIA once the primary duata collection is
completed.

41 Methodology for Developing the Baseline

As a number of mining and power projects have been approved in the Thar arca, the
‘baseline’ for the proposed Project takes into account the potential impact of these
developments on the environment. This approach is especially used in developing air
quality baseline.

4.2 Study Area

The description of the environment in this section focuses on an area where potential
impacts from the Project are most likely to extend. The selected Study Area includes the
Energy Park and covers an area withina 5 km radius around it and is depicted i
Exhibit 4.1. The Study Area includes the sensitive receptors'” that are most likely o be
impacted by the Project’s development activities.

10 Sensitive receptors include, but are not limited to, residential areas, schools, places of worship, wetl}ands,
and habitats. These are areas which are more susceptible to the adverse effects of an anthropogenic
activity such as noise, air emissions, traffic influx, and privacy issues.
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Exhibit 4.1: Study Area
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4.3 Physical Baseline

The physical baseline includes geomorphology, visual character, water resources,
climate, air quality, sound levels, and traffic.

4.3.1 Topography

The topography of the Study Area 1s typical of the Thar Desert. It has an undulating relief
with areas of higher ground consisting of elongate and parabolic sand dunes, running
parallel to the prevailing northeasterly winds. A topographical map of the Study Area 1s
shown in Exhibit 4.2. The dunes in the Study Area are at an average elevation of

101 m above mean sea level (m amst). Dunes are interspersed with areas of very flat
plain being approximately 90 m amsl. There are no river courses close to the Study Avex,
although there are small ephemeral channels that capture run—oft during and after large
rainfall events. Significant temporary water bodies exist along the southern margins of
the Thar Deserl, particularly in the Great Rann of K utch, approximately 30 km from the
edge of the Study Area (see the Ecology Baseline in Section 4.4).

Hagler Bailly Pakistan Description of 1he Environment
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Exhibit 4.2: Topography
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4.3.2 Geology

Flongate parabolic dunes are dominant within the Study Area, often with small playas
within their noses (see Exhibit 4.3)'". The entire Study Area is covered by these, with
little to no outcrop of rock. The last major phase of extended acolian accumulation of the
higher dunes in Thar occurred about 13,000 years ago'”.

The Thar Desert is covered by parabolic sand dunes and intervening playas'?. A map of

the surface geology and the extent of the Thar Coalficlds area is shown in Exhibit 4.4.
The entire surface of the Study Area is covered by aeolian sands of the Quaternary.

Exhibit 4.3: Characteristic Parabolic Sand Dunes in Study Area'

-

1 J. Laity, Deserts and Desert Environments (Wiley-Blackwell: 2008)

Chawla, S., et al., “Thermoluminescence chronology of sand profiles in the Thar desert and their
implications,” Quaternary Science Reviews 11 (1992), 256-32

Playa is a typically desert basin with no outlet which fills with water to form a temporary lake after rainfall
Google Earth Imagery

2

R

4
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Exhibit 4.4: Surface Geology and Extent of Thar Coalfields
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4.3.3 Tectonics, Earthquakes and Tsunamis

The Thar Desert lies at the northwestern corner of the Indian Plate. The Study Area is
approximately 300 ki from the active continental subduction zone faults southwest of
Karachi (Exhibit 4.5).

Based on the Global Seismic Hazard Map Project (GSHAP) '3, the peak ground
acceleration (PGA) of 10% in 50 years is between 0.8 and 1.6 ni/s” (Kxhibit 4.6).

The Rann of Kutch fault extends south of the India-Pakistan border. In 1819 an
earthquake of 7.7 10 9.2 on the moment magnitude scale (Mw) and perceived Modified
Mercalli Intensity (MMI) scale intensity of X1 (extreme) occurred along the fault. This
trigged a tsunami causing at over 1,500 deaths along the sparsely populated coastline of
Kutch.

Exhibit 4.5: Major Tectonics and Earthquakes of Southern Pakistan
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Rugture Gotaow e ——(ﬁ . § . : | e /n! -
Tectonics of Southern Pakistan | % _‘3 " .‘.Lwi \.V \Ki"({'«f"f“““’“
o - T Hapler Bailhy & TS
O e R Rl -\ Bhaminabad ¢ 980
M {‘a kg oan Y O Samawani 1668
i 2! L ’ ,‘ . : . "l .
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15 Giardini, D., Griinthal, G., Shediock, K. M. and Zhang, P.: The GSHAP Global Seismic Hazard Map.
Annali di Geofisica 42 (8), 1225-1228, 1999.
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Exhibit 4.6: Seismic Hazard Map of Pakistan
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4.3.4 Visual Character

The visual baseline documents the current aesthetic and visu

al conditions of the proposed
Project site as seen from the nearby receptors.

The information on visual character was collected from a previous survey'® conducted on
May 13 and 14, 2016. The survey locations are listed in Exhibit 4.7 and shown in

Exhibit 4.8. The Project view from nearby receptors at the following locations are shown
in Exhibit 4.9.

Exhibit 4.7: Visual Survey Locations in Literature

D Coordinates Elevation Location Date of  Direction of Rationale
{(m amsl) Survey Image
Center
V1 24°49'14.0"N 100 Near Jaman May 14, Southwest  View of Project site
70° 24' 151" E Samo 2016
V2 24°49'293"N 139 Bitra May 13, Southeast  View of Project site
70° 23 04 1"E 2016 as seen from Bitra

(village)

' Hagler Bailly Pakistan, July 2016, Environmental and Social Impact Assessment of 330 MW Coal-based
Power Plant Study, ThalNova Power Thar (Private) Limited, Karachi, Pakistan.

Hagler Bailly Pakistan
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ID Coordinates Elevation Location Date of  Direction of Rationale
(m amsl) Survey Image
Center
V3 24°47'41.1"N 107 Aban Jo Tar  May 13, Northeast  View of Project site
70° 22" 186" E 2016 as seen from Aban
. Jo Tar (village)

Exhibit 4.8: Visual Survey Locations in Literature
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Exhibit 4.9: View of the Project Site from nearby Receptors

an £

outhwest). The un‘dulat‘ingAIandsvcape and shrubs blocl§ visibility to the site.

View from V3 (180 degree view, at 107 meters elevation, centered northeast). Dunes block visibility of Project Site from Aban Jo Tar
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D7V02SON: 02/03/17 110



ESIA of 330 MW Coal-Fired Power Plant mi
Energy Park, Block 11 Thar Coualfields

4.3.5 Climate

This includes characterization of the monthly trends in weather parameters (temperature,
precipitation, relative humidity, wind speed, wind direction and total cloud cover) in the
Study Area.

Data from the Pakistan Meteorological Department (PMD) operated weather station at
Mithi (24° 45' N, 69° 48' L)) is the closest PMD weather station (64 km east) from Project
site, with relatively long term data record (11 years from 2004 to 2014). Weather data
from this station was used to develop the baseline. The Study Area has mild winters and
there is consistency of temperature between the remaining of the seasons. Considering
the climate data presented below, the seasons in the Study Area are classified as:
Summer (mid-March to mid-June)

Characterized by high temperatures, moderate rainfalls with moderate atmospheric
humidity and high speed-winds that blow from southwest towards northeast.

Summer Monsoon (mid-June to mid-September)

The summer Monsoon, hereafter referred to as the Monsoon, is characterized by high
temperatures (milder than summers), high rainfalls with high atmospheric humidity and
moderate speed-winds.

Post-Monsoon Summer (mid-September to mid-November)

Characterized by moderately high temperatures, low rainfalls and low speed-winds
blowing from southwest towards northeast.

Winter (mid-November to mid-March)

Characterized by moderate temperatures, dry conditions with low atmospheric humidity
and a reduction in wind speeds blowing from northwest to southeast.

A summary of the climate in the Study Area based on the data from the Mithi weather
station is presented in Exhibit 4.10. A wind rose is provided in Exhibit 4.11.

Exhibit 4.10: Summary of Weather Data for Study Area

Month Temperature (°C) Relative Humidity at 1200 | Rainfall Cloud Cover
 Max | Min % at 12:00 UTC mm | oktas at 12:00 UTC

January 27 i 6 27 1 2
February . 31 l 10 0 21 S , - 1., I
Mamh 36 . 16 e 18 , »
Apm 40 22.. . g N 3_ N T 1
May Y ,v41 o 25. S 2.9 : , . 1
June S : - R = o |
[hagler Bailly Pakistan Description of the Environment
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Month Temperature (°C) Relative Humidity at 1200 | Rainfall Cloud Cover
Max Min % at 12:00 UTC mm oktas at 12:00 UTC
September 36 24 50 129 4
October 38 20 27 14 1
November 34 13 25 3 " 1
December o 29 7 ‘ 24 ‘ 1 ‘ 1

Exhibit 4.11: Wind Rose

" fnort
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P
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4.3.6 Air Quality

The air quality baseline specifies the concentration of pollutants in the ambient air
without the Project. The Project is assumed to become operational in 3 years. Other
developments, such as the Block 11 and Block VI mines, are planned around the Project
and are also likely to affect air quality. Therefore, the concentration of pollutants in the
ambient air in. say. 2020 when the Project comes in operation, is likely to be different
from the concentration at present.

The air quality baseline was developed using measured concentration and modeled
concentration. The modeled concentration shows the expected impact of the proposed
developments around the Project. The concentrations were modeled using air dispersion
modelling (AERMOD).

The pollutants selected for evaluation, based on the expected emissions from the planned
operations and the level of risk to human health posed by these pollutants, are as follows:

» Sulfur dioxide (SO,)
» Nitrogen dioxide (NO,)
> Particulate matter (PMg and PM, 5)

Hagler Bailly Pakistan Description of the Environment
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Measured Baseline

To document the measured air quality baseline the data herein was taken from the
literature. The measured air quality baseline supposed to be developed using primary as
well as secondary data. However, herein the baseline is developed only by using
secondary data as the primary investigations are in process.

Secondary Data

The secondary data is sununarized in Exhibit 4.12. The previous sampling locations are
shown in Exhibit 4.13.

Exhibit 4.12: Air Quality Sampling Locations in Literature

Sample ID Coordinates Description Source
D1 24° 45'55.3"N ! Lale Je Dhani ' ESIA of 330 MW coal-fired powet
70°23' 08.8"E plant in Block 11"
D2 24° 48'42.3" N - Vakerio
70°28' 002" E
D3 24° 49' 58.3"N Jaman Samo
70°24' 461" E
D4 24° 45 151" N i Thahriyo Halipota
70°21'43.9"E 5
Cc1 24°49' 1219" N Ranjho Noon ESIA of Block VI coal mine. (Oracle
70°17' 08.83" & ' Coalfields Limited)'®
c2 24°63' 51.32" N Meghay Jo Tar
70°19' 04.57" E
C3 24°51'21.78" N Salah Jhanjhi
70°24'4521"E
B1 24°44' 14.56" N Mehari Bajeer ESIA of Block Il coal mine'®
70°13'14.32"E
B2 24°51' 47.63" N Salah Jhanjhi
70°24' 54.39" £
B3 24°46' 11.39" N Pakistan Camp
70°21'23.94"E
B4 24°45' 08.94" N Thario Halepota
70°21'25.76" E

17 Hagler Bailly Pakistan, July 2016, Environmental and Social Impact Assessment of 330 MW Coal-based
Power Plant Study, ThalNova Power Thar (Private) Limited, Karachi, Pakistan.

8 Hagler Bailly Pakistan, April 2013, Environmental and Social Impact Assessment of Block VI Lignite
Mining Project for Sindh Carbon Energy Lid [now Oracle Coalfields Limited].

9 Hagler Bailly Pakistan, February 2011, Environmental and Social Study of Thar Coal Block 1l Mining
Project, Sindh Engro Coal Mining Company

Hagler Bailly Pakistan Description of the Environment
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Sample ID

Coordinates Description

Source

A1l

A2

A3

124°39' 22.51" N
170°19'01.10" E
124°40' 48.48" N
 70°17' 56.62" E

124°40' 11.39" N
170°22'01.06" E

Open Field Tilwai

Open Field Varvai

. Open Field Khario
Ghulam Shah

'ESIA of Block | coal mine)?

Results and Analysis

The results of the previous sam

SEQS and [FC EHS limits.

2 Environmental Management Consuitants (EMC)
Assessment of Thar Coal Mining Project, Sinhar

Hagler Bailly Pakistan

D7V02SON: 02/03/17

pling are tabulated in Exhibit 4.14 and compared against

. May 2012, Environmental and Social Impact
Vikian Varvai, Block 1 for Sino-Sindh Resources
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Exhibit 4.13: Air Quality Sampling Locations in Literature
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Exhibit 4.14: Results of Previous Sampling (pg/m*)

Sample iD Date NO; S0, PMo PM; s
D1 . May, 2016 - - 114 3 63.5
D2 May, 20”16 - - 109 3 683
p3 . Méy, 201.6 | - - 104 7v 5“2...4
D4 May, 2016 - - 84 6 | 363
C1 | May, 2012 - 36 o
June, 2012 . - » 2,7 333.0 b 1120
C2 ”.June 2012 - 2.1. » 776.0 v 1290
C3 | May, 2012 - 66 | - -
?,,.....June 2012., ........ - 11 4 - 406;0 980
o Vay, 2010 . .6‘9 - 12.,4 i o o
Jwe 2000 29 | 58 1389 | 139
July, 2010 ) 33 ” 29 83.3 13:9
B2 ‘May, 2610‘ 47 91 . -
.Juné, 2010 34 5.4> 180.6 27 8
July, 2010 46 6.8 9”7.2 13 9
B3 May, 2010 24 v4.5 - -
.Jun‘e, 20"10 2.8 22 166.7 278
July, 2010 27 8.1 97,2 ‘13 9
B4 May, >201‘0 v3.2 NA . - -
; .June, 2010 22 34
| .July 2010 2.9 1.6
A1l Nov 2011 161 | | v27.0“
A2 Nov 2011 58 10 L
a3 NOV 2011 . 6_7 . 11 2,,
Median Value 3.3 7.4
SEQS (annual) - 40 80
SEQS (24-hour) - Y 120
_IFC (annual — interim target 1) - - - 707 352
V_IAFC (annuai - guideline) - 40 - 71203 102
IFC (24 hour ~ interim target 1) ! - - 125 150 kﬁ;g‘“m
IFC (24- hour - gundeh;e_)h‘h‘fﬁﬁ_iAhuﬁ‘»mw:‘ 20 o 50 25
Note:  —means the data was not available

a means annual does not apply to particulate matter data reported above.

llagler Bailly Pakistan

D7V02SON: 02/03/17
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From the measured values the following conclusions can be drawn:

» The median value of SO, concentration is 7.4 ug/m* which complies with SEQS
(24 hour and annual) and is within IFC EHS limits. The maximum recorded SO»
in the area is 27.0 pg/m’ which is also well below the SEQS and IFC EHS lmits.

» The median value of NO; concentration is 3.3 pg/m* which complies with SEQS
(24 hour and annual) and is within IEC EHS limits. The maximum recorded NO,
in the area is 16.1 pg/m® which is also well below the SEQS and [FC EHS limits.

» The median value of PMyg and PMa s concentrations are 139.8 png/m® and
32.5 pg/m’ respectively. The PMas concentralion complies with SEQS and 1HC
interim target value. The median valie of PM,o concentrations are within the 24-
hour limits of the SEQS and the IFC EHS target values but exceeds the guideline
value. The particulate matter concentrations are very high due to the natural
background influence of the desert environment. Human sources of particulale
matter (PM) include the use of wood as fuel and vehicular traffic on unpaved
roads and dirl tracks.

Rased on the above exercise, Exhibit 4.15 presents the current pollutant levels of the
Study Area that are established based on the median of the measured results. These
values are used for development of the modelled cumulative baseline. The error bars are
of one standard deviation.

Exhibit 4.15: Baseline Ambient Air Quality in the Study Area (ng/m°)

NO: SO; PMo PM: s
Baseline Levels 3x3 7+6 140 + 93* 30+ 40
sédé'(annuan B . 80 120. T
SEQS (24-hour) % 120 1075
o (ahhgaf.ﬂuih{erim target ; ) e 70 35
,F"é”'(;nnué.'_"g;;idéu'he) O A 40 e e
FC @4-hour — interim target 1)~ 125 0 75
!FC (é4-h0u‘r -gmde“ne) o N 50 e

Even though the standard deviation of NO, and SOz is large the level of these pollutants
are much lower than SEQS and 1FC EHS limits. However, the PM readings are both
high, but also have high variation, due the intense variation in background levels
depending on the season.

Modeled Baseline

Approved developments in the Study Area that may influence the air quality baseline of
the Project are sununarized in Exhibit 4.16 and locations are shown in Exhibit 4.17

21 The reading of 780 pg/m®is removed as it was 5 times the median value and is likely a low occurring
outlier.

Hagler Bailly Pakistan Description of the Environment
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Exhibit 4.16: Approved Developments in Study Area

Block No. Source
 Mine
‘ Environmental and Social Impact Assessment of Thar Coal Block || Mining
. Block I .
| i Project ®
Block VI Environmental and Social Impact Assessment of Block VI Lignite Mining

: . Project ®

: Power Plants :
‘ Environmental and Social Impact Assessment of Thar Coal Block i
Power Project (660 MW) ©

2 Environmental and Social Impact Assessment of 330 MW Coal—baséd

Block I Power Plant
3. Environmental and Social Impact Assessment of 330 MW Coal-based
: Power Plant ®

Notes:

a. Hagler Bailly Pakistan, January 2012, Environmental and Social Impact Assessment of Thar Coal Block
I Mining Project, Sindh Engro Coal Mining Company, Karachi, Pakistan.

b. Hagler Bailly Pakistan, April 2013, Environmental and Social Impact Assessment of Block VI Lignite
Mining Project, Sindh Carbon Energy Limited. Karachi. Pakistan

¢. Hagler Bailly Pakistan, January 2014, Environmental and Social Impact Assessment of Thar Coal Block
Il Power Project, Sindh Engro Coal Mining Company, Karachi, Pakistan.

d. Hagler Bailly Pakistan, July 2016, Environmental and Social Impact Assessment of 330 MW Coal-based
Power Plant in Energy Park, Block Il, Thar Energy Limited, Karachi, Pakistan.

e. Hagler Bailly Pakistan, July 20186, Environmental and Social Impact Assessment of 330 MW Coal-Fired
Power Plant in Energy Park, Block II, ThalNova Power Thar (Private) Limited, Karachi, Pakistan.

Hagler Bailly Pakistan Description of the Environment
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Exhibit 4.17: Approved Developments
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Modeliing Area

The modeling area was defined as circle of radius 15 km centered at the center of the
Lnergy Park. The area was taken considering the distance of receptors and expected
impact of the Project. As Block I is farther than 15 km it was not inciuded in the
modelling exercise.

Mode! Details

These activities were modeled using USEPA approved reguiatory model AERMOD.
AERMOD provides predicted pollutant concentrations for hourly, daily. monthly, and
yearly averaging periods, and complies with the USEPA’s guidelines on air quality
models. Weather data from the Mithi weather station from 2012-2014 was used.

Modeling Approach

There is a large variability in the natural dust concentrations. This can be observed from
the large standard deviation in the particulate matter readings. This could be due to the
following reasons:

» Seasonal influence such as the monsoons, that result in large amounts of greenery
in the Thar Desert which suppress dust emissions to dry and windy dust storms
that result in large dust emissions.

> Location of measurement with reference to sand dunes, which can both shade
receptors from the wind but are also a source of dust emissions depending on
whether the receptor location is upwind or downwind of the dune.

Fhis natural spatial and temporal variability is not captured in the average value of
140 pg/m* for PMig and 30 pg/m? for PMs 5.

Initial modelling using AP-42 methodology shows that under unmitigated mining
operation, areas within 3 to 5 km of the active coal mine and wasle dump will be
dominated by the dust emissions from the mining activity. The mining activity is not
imcluded further in this assessment.

Only CPP stacks were modelled for annual averaging period. The modeling was based on
the parameters discussed in Section 3.5.1.

Combined Baseline

The measured baseline was added to the modelled results to uniformly elevate the current
modelled concentrations. It should be noted that the existing pollutant concentrations are
not uniform and this is a simplifying assumption. Contour maps for dispersion of each
pollutant are presented in Exhibit 4.18 (0 Exhibit 4.21. The measured and modeled
resulls are compiled in Exhibit 4.22.

Hagler Bailly Pakistan Description of the Environment
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Exhibit 4.19: Baseline NO, Concentration (Annual)
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Exhibit 4.20: Baseline PMo Concentration (Annual)
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Exhibit 4.21: Baseline PM, s Concentration (Annual)
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Fxhibit 4.22: Combined Baseline Results (pg/m’) — Annual

Pollutant Measured Modeled Simulated SEQS IFC EHS target

Baseline Increment Baseline limits
SO2 7 9.7 167 80 -
N02 v . 59 . 89 S 40 ..40.
PMzs 30 0.1 30.1 40 35

The following conclusions can be drawn:

» The annual concentrations of SO, and NO; complies with both SEQS and 1IFC
EHS limits.

> The annual PM o concentrations have a higher value than the limits. It must be
noted that the measured baseline is established based on 18 measureinents cach at
24 hour and not the annual average. Furthermore, the standard allows the limits to
be exceeded on 8 days of the year. The modelled annual PMio concentrations duc
to the developments are not a significant cause for exceedance. The background

levels of PMo are high due to naturally dusty desert environment.

> The annual PM; s concentration complies with both SEQS and 1FC EHS limits.

4.3.7 Sound Levels

This section defines the baseline ambient sound levels in the Study Area in a manner that
can be used for the assessment of the noise impact of the proposed Project.

Data Sources

The primary as well as secondary data sources serves as baseline for determining noise in
the Study Area. tHerein, only secondary data was used as primary investigations werc in
process. The previous sampling locations are given in Exhibit 4.23 and sampling
locations are shown in Exhibit 4.24.

Exhibit 4.23: Sound Level Sampling Locations in Literature

Source

Sample ID Coordinates Dates of Description
Survey
B1 24° 49 37.8"N May, 2016 Bitra
70° 22" 59.5"E
B2 24° 49' 19.4" N May, 2016 Jaman Samo
70° 24" 191" E

"ESIA of 330 MW coal fired

power plant in Block 122

22 Hagler Bailly Pakistan, July 2016, Environmental and Social Impact Assessment of 330 MW Coal-based
Power Plant Study, ThalNova Power Thar (Private) Limited, Karachi, Pakistan.
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Sample ID Coordinates Dates of Description Source
Survey
B3 24° 48' 122" N May, 2016 South of Energy
70° 24' 248" E Park
B4 24° 45' 156" N May, 2016 Thahriyo Halipota
70° 21" 389" E
A1 24° 51'18.9" N October, 2012 Yaqoob Ji Dhani ESIA of Block VI coal mine.
70°19'02.8"E (Oracle Coalfields
A2 24°49'121"N  October, 2012 Ranjho Noon Limited)
70° 16'55.8" E
A4 24°47' 375" N October, 2012 Aban joTar
70°21'47.3"E

73 Hagler Bailly Pakistan, April 2013, Environmental and Social Impact Assessment of Block Vi Lignite
Mining Project for Sindh Carbon Energy Ltd [now Oracle Coalfields Limited].
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Exhibit 4.24: Sound-Level Measurement Locations in Literature
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Measurement Results and Analysis

A summary of the results and SEQS for noise are provided in Exhibit 4.25. Reported
results include:

» Loo isthe sound level exceeded 90% of the time. The Lo is representative of the
background sound level.

» Lo is the sound level that is only exceeded 10% of the time (higher than Lsp).
» Leq is the average of the total sound level in decibels.
Reported sound levels are on the A scale, which covers the full audible range and is

relatable to human hearing.

Fxhibit 4.25: Summary of Sound Levels

Point Description 24 hour (dBA) Daytime Nighttime
Averages (dBA) | Averages (dBA)
Lo+ Ly [ Log Log
B1 i Village (Bitra) 318 | 524 51 51.8 46.0
B2 ’Background, no 358 i ‘;‘16.8 | 45"”". o 46.2 a 43:0
human presence
B3 Background,no | 200 | 411 40 | 419 42
human presence :
o , ..R_(,)éd J}mvma'ge 35,“0" . s 5 408 . 501 B
Al :Village 7 316 442 . 468 48.6 411
A2 : Vlllage v 258 44.5 43.9 ” 455 386
ra : . v,||age . Ro.ad : 34‘0, o5 ; 524 - 5.3] I 462
FC Limit2d ! I | SR I 5.5...,0, : 450 -
Conclusion

The previous sound level data are averaged®® 1o obtain the sound level baseline as
presented in Exhibit 4.26 and discussed below.

2 For IFC EHS limits, daytime is from 7 am to 10 pm, whereas for SEQS daytime is from 6 am to 10 pm.
Values in this study were calculated based on SEQS daytime classification. Furthermore, IFC requires
hourly Leq to comply with the limit.

7> dB cannot directly be averaged due to the log scale of the unit.

Hagler Bailly Pakistan Description of the Environment
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Exhibit 4.26: Sound Level Baseline ot the Study Area

Location Average Leg (UBA)
Daytime *Y\Iighttlme
Desert Background 446 40.5
‘Vil.laée | | " 49.4. | 43.0
Villége & Road 52.2 48.6 .
IFCVLimits 55 4‘57 |

The desert background, is very quiet and approximately 10 dBA below SEQS for both
day and nighttime. Observed noise sources included passing livestock herds, braying
donkeys, and birds.

Villages have slightly higher noise levels due to the limited village activities. These
include a few vehicles that pass through the villages, livestock, and human activities.
Villages near major roads record the highest noise levels. This is because of the road
traffic, which includes a large fraction of trucks, jeeps and busses. Morcover, villages
near roads often have shops where passengers stop (o rest. This has resulted in the
exceedance of the nighttime SEQS.

4.3.8 Traffic

The traffic baseline was prepared to assess the current tratfic conditions on the road roule
that could be used for Project related transportation of goods and services during
construction and operation of the Project.

The selected transport route from Karachi to the Project site 1s shown in Exhibit 4.27.
The route, is 366 ki long and passes through the following towns:

Karachi ' ) '
(PQA)

National Highway N-5 Provincial Highway | Provincial Road | Provincial Road Provincial Road
75 km 105 km 114 km 44 kim 28 km

Two lane Two lane Two/One laie Two/One lane Two/One lane
7.3 m wide 6.1-6.7 m wide 4-6 m wide 4-6 m wide 4-6 m wide

Hagler Bailly Pakisian
D7V02SON: 02/03/17
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Exhibit 4.27: Transport Route and Traffic Count Survey Locations from Literature
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‘Traffic counts are reported at five points as shown in Exhibit 4.27. The data at survey
locations was taken from the previous studies.”®*” The previous surveys were conducted
between 2012 and 2016. To ascertain the present traffic condition, traffic counts from
previous surveys were extrapolated using an annual growth rate of 2.58%°. The results
are shown separately for each direction in Exhibit 4.28.

% Hagler Bailly Pakistan, August 21, 2015, “Environmental Impact Assessment of 660 MW Coal Fired
Power Plant Construction Project at Lakhra in Islamic Republic of Pakistan”, GENCO Holding Company
Limited, Pakistan.

27 Hagler Bailly Pakistan, July 2016, Environmental and Social Impact Assessment of 330 MW Coal-based
Power Plant Study, ThalNova Power Thar (Private) Limited, Karachi, Pakistan.

28 pakistan Sustainable Project, "Principle policy guidelines for Sindh urban transport policy”, December,
2014.
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Exhibit 4.28: Traffic on the Transport Route (Karachi to Nagar Parkar Road) in both directions

1

Sub-segments Location' Survey | M-cycles Cars Pickups Buses : Trucks® . Trailers/ i Total % of Light © % of Heavy
ID Date : Trolleys Traffic Traffic
! ! Venhicle Vehicle

Karachi — Thatta Tt Jul2012 1,862 = 3,405 941 892 = 1,289 20 8,409 74 26
Thatta - Karachi 2613 4477 1022 799 1247 11 | 10,169 80 20
Thatta — Badin T2 May2013 | 1503 & 1582 383 78 1.033 NA 4,579 7 24
Badin - Thatta ' : 1,721 1,734 468 130 1121 . NA | 5174 76 24
Badin — Mithi T3 Mar 2014 107 91 112 8 133 3 454 68 32
Mithi - Badin : 127 106 116 12 109 6 476 73 27
i Y Ma s T T R T e T e T e ; “ens 5 e
Islamkot - Mithi | 230 87 144 52 120 1 634 73 27
Islamkot — Project Site T5  May 2016 4 17 s Y 3 240 &7 13
Project Site — Islamkot ‘ o 78 49 3 31 1 236 87 13
Note: NA means data not available
a includes all truck categories from 2 axle to 5 axle.
Hagler Bailly Pakistan Description of the Environment
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439 Soil

‘The soils in Thar arc generally coarse-textured, well drained and calcareous in nature. At
varying depths a thick accumulation of lime may also be encountered. The soils usually
overblown with sand due (o severe wind erosion. In general, these are infertile soils.

There are seven main groups of soils found in the Thar. ¥These are:
> Desert soils
» Red desertic soils
» Sierozems (rowinsh gray soils)
» Red and yellow spoils of the foothills
» The saline soil of the depressions
» Lithosols (shallow, weathered soils)

» Rigosols (soft loose soils) found in the hills

4.3.10 Groundwater

There are no major rivers within the Thar Desert. Rainwater flows (mostly as sheet flow)
to the nearest topographic low, and either evaporates there or infiltrates®. The inactive
Nara River used to flow in the west of the Thar Desert. The old bed of the Nara River is
now utilized as part of the Nara Canal.

Three main aquifers and two aquitards have been identified in the Thar region. These
units comprise (from the surface downwards):

» Upper aquiter (Top Aquifer), which is located in the base of the dune sands;
Fine grained siltstone aquitard;
Middle alluvial sand aquifer (Middle Aquifer) of sub-recent age;

Claystone and lignite aquitard in the top part of the Bara Formation; and

vy v v V¥

Deep aquifer (Deep Aquifer or Bottom Aquifer) of marine sands belonging to the
bottom part of the Bara Formation.

A groundwater census was carried out around the Study Area for a previous study®'. The
results are sununarized below and the locations shown in Exhibit 4.29.

» The wells are open dug wells; no mechanicatly drilled boreholes were found in
the Study Area. Most of the wells are brick-lined.

25 |hsan H. Nadiem: Thar, the Great Pakistan Desert: Land, History, People. Sang-e-Meel Publications,
Lahore. 2001

% Bender, 1995, Geology of Pakistan

1 Hagler Bailly Pakistan. Environmental and Social Impact Assessment of Thar Coal Block Il Power Plant
Project. Pakistan, January 2014
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» The minimum, maximum and average depths of the well with respect to ground
are 48.0 m, 86.4 m, and 60.9 m, respectively; 90% of the wells are between 50
and 70 m in depth.

» The minimum, maximum and average depths of the well with respect (o mean sea
level are —10.38 m. 31.43 m. and 19.26 m. respectively: 95% of the wells are
between 10 and 30 m in depth.

Water quality samples were obtained from the 40 wells and were analyzed for common
chemical parameters and heavy metals. The results indicate that in general the water is
unfit for human consumption. Sodium, sulfate, chlorides. and hence the total dissolved
solids (TDS), exceed the drinking water standards for almost all the wells. The results of
these tests are presented in Exhibit 4.30.

Hagler Bailly Pakistan Description of the Environment
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Exhibit 4.29: Groundwater Well Census Locations from Literature
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Exhibit 4.30: Water Quality in the Study Area from Literature

Parameters Unit NEQS? WHO b Min¢ Max @ % Overe
pH - 6.5-8.5 6.5-8.5 7.48 8.42
EC . » HS/cm - - 3,280 ” 14,500
Sodium ” ‘mgll - 200 500 2460  100%
Magﬁésium' B 'mg/|‘ o E S 10 . 2..40 BT
Calcium - mg/l - - - 11 | | 320
Povtéss‘ium‘ . rhg/lv | v - - 9 7 | 58
S.u”ate. - - m.gll B B mé50 . .150 S v.71v.2 R 'go'ok;
Chloride ~ | mg/l 7 250 7 250 . 975 | 5,599“ 1‘00%
Bicarbonate C mgl - - 185 729
Silica Dioxide V - rrng/l ‘ - - 11.2 - 154 -
Hardnéss (aé Céébs) h mg/l‘ - 500 - 68 - 1,705 o 40%
Sulfide . e : mg/l... B <1oo . e ..
Fluoride ‘ » mg/| 1.5 7 1.5 - 0.495 7 | 1.1v4 - 0%
DS o mg/l 7 1,000 1000 “ 1,996 - 9584 ~ | 100%
l,rdn. B mg/] e 03 S 0,'05 . 0..675. . 15%
Aluminum 7 mg/I 0.2 0.2 0.075 7 0.28 7 39%
Mangéheée e mg/| 05 01_05 0025 ; 0'08, : 0%
Afsénic 7 rﬁg/l o 005 7 0.0“1. - 0.005 - 0.01 ‘ O%
.Co.pper mg/| 2 1-2 0 | 0 7 ‘ O%
Lo R . ‘mgn ; 005 S 1 B 002 — 01 : 20%
Zinc - mg/| o 5 37 >0.02>5‘ 0.05” H O%
Cadmium o 7 rng/‘| o 0.01 » 0.003 7 - 0 7 0 - N 0%
Nickel mg/l o 0.02 0.02 0.025 » O.>25 v 60%
Chromium mgh 005 002 0o o 0%
cobal ol o E . . e .
Selenium mg/| - 0.01> 0.01 V O» O o 0%
Mercury | -mg/l 0.001 0.001 ” | 0 7 0" | O%
a National Environmental Quality Standards for Drinking Water
b World Health Organization Drinking Water Quality Guidelines
¢ Minimum value among the 40 wells
d Maximum value among the 40 wells
e Percent of wells among the 40 wells that exceed the target limit
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4.4 Ecological Baseline

The Thar Desert is a large ccoregion lying to the west of the Aravalli Mountain Range in
northwestern India. The relief in the Thar Desert varies between near sea level to more
than 150 meters. The sand dunes defining the topography are mostly longitudinal forming
a NE-SW trend and are stabilized by shrubs and grass. In the inter-dunal valleys, the
alluvial soil brought by rainwater is deposited in the depressions. The vegetation in Thar
Desert is desertic and seini-desertic.

4.41 Protected Areas in the Vicinity of the Study Area

The Protected Area closest to the Study Area is the Rann of Kutch Wildlife Sanctuary. It
is located 32 km from Study Area. The Rann of Kutch Ramsar Site is the only designated
arca of global conservation importance present in the vicinity of the Study Area, being a
part of the 1.6 million hectares of wetlands of international importance stretching across
the two countries of India and Pakistan.*? The Rann of Kutch Ramsar Site information
sheet provides a list of species present within the Ramsar Site which includes a total of
154 plant species, 26 mammal species, 14 reptile species (no amphibian species) and 107
bird species.’® Based on these figures it can be concluded that the Rann of Kutch Ramsar
Site is an area richer in biodiversity compared to the Study Arca. The location of the
Project relative to the Rann of Kutch Ramsar Site is shown in Exhibit 4.31.

32 \World Wildlife Fund (WWF). Desert wetlands, World Wildlife Fund Global, News and Stories (February
2003)

3 Hussain Bux Bhaagat, Information Sheet Ramsar Wetlands, Sindh Wildlife Department,
(September 2002). Available at <http://www.ramsar.org/>, accessed January 27, 2016
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Exhibit 4.31: Rann of Kutch Ramsar Site and Project Location

New
Dumbaai
e |
R
Mohammad Tando

e - GhulamAl
Khan _“_Lg.iaihan_‘~ '

©

« .TANDO
MUHAMMAD KHAN

- Khosk. %
PR

" Nindo

Rann of Kutch Ramsar Site

"‘.‘,w -
‘ d@lg,&t {%& Hagler Bailly

Description of the Environment
4-38



£514 of 330 MW Coal-Fired Power Plant in
Energy Park, Block Il Thar Coalficlds

442 Habitat Types in the Study Area

[abitats within the Study Area were classified relying primarily upon geomorphology
and soil texture, with consideration of variations within habitat types. The Study Area
was classified by geomorphological characteristics into agricultural fields, sand dunes
with agriculture, sand dunes, plains and settlements. The relative percentage of each
habitat type has been provided in Exhibit 4.32.

A map showing the distribution of the different habitat types has been shown in
Exhibit 4.33.

Exhibit 4.32; Habitat-type Distribution

Habitat Type Percentage of Study Area (%)
Agricuitural Fields 46
Sr‘énd Dunes. | - V | 24
msiand Dunéé With Agriculture - . 15
p|a|n RO, R, .13
iéememiévh't;' e ,

Agriculture Fields are the dominant habitat, constituting 46% of habitats of the Study
Area. There is only one cropping season in the summer (called kharif season) in which a
variety of summer crops are grown. Sand dunes are the second dominant habitat,
constituting 24% of the total habitat. They vary in height, ranging from a few meters to
over a hundred meters. Sand Dunes with Agriculture are the third most dominant type
making up 15% of the Study Area with Plains constituting 13% and Settlements
constituting 2%. An established tradition of preservation of trees contributes to
maintaining the vegetation cover in the Thar Desert. Grazing pressure, however, is
significant and the ground vegetation in terms of grasses, scrubs and bushes can be
considered as uniformly degraded.

Hagler Bailly Pakistan Description of the Environment
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Exhibit 4.33: Habitat Types within the Study Area
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4.4.3 Ecological Resources

Information about the ecological resources in the Study Area has been obtained from the
surveys carried out as part of other studies done both within the Study Area as well as
nearby areas. The following reports have been used to collect information about the flora
and fauna present within the Study Area:

» Hagler Bailly Pakistan, Environmental and Social Impact Assessment of Block VI
Lignite Mining Project, Main Report for Sindh Carbon Energy Limited, April
2013

» Hagler Bailly Pakistan, Environmental and Social Impact Assessment of Thar
Coal Block [I Mining Project, Final Report for Sindh Engro Coal Mining
Company, September 3, 2012

» Hagler Bailly Pakistan, Environmental and Social Study of Thar Coal Block
Mining Project, Final Reporit for Sindh Engro Coal Mining Company, February
15,2011

Vegetation

The vegetation of the Thar Desert can be classified as Tropical Thom Forest.>' 1t
comprises mainly scattered trees and bushes.” These are mainly thorny, drought resistant
species and grasses. Following rains, lush green grasses sprout providing a rich source of
fodder.*® The vegetation is typical of arid regions with adaptations to survive the extreme
conditions of the desert environment.*’

A total of 137 plant species have been reported from the Tharparkar area. These plant
species are the base for the animal and human life in the desert. The plants are used for a
variety of purposes, including production of medicines, resins, dyes and fibers, and for
construction, forage and fodder making. The habitat in the Thar Desert is influenced by
the extreme climate. The vegetation consists of xerophilious grasslands of Eragrosiis sp.
Aristida adscensionis, Cenchrus biflovus, Cympogon sp., Cyperus sp., Eleusine sp.,
Panicum turjidum, Lasiurus scindicus, Aeluropus lagopoides, and Sporobolus sp. Scrub
vegetation consists of low trees such as Acacia nilotica, Prosopis cineraria, Prosois
Juliflora, Tamrix aphylla, Zizyphus mauritiona, Capparis decidua, and shrubs sucli as
Calligonum polygonoides, Calotropis sp., Aerva sp., Crotalaria sp.. Haloxylon salicornicun
and Haloxylon recurvum are also present. The region comprises 9.1% of the total flora of
Pakistan, making it poor in terms of floristic diversity.”®

None of the plant species found during the survey is listed under either the IUCN Red
L.ist of Threatened Species or under the Pakistan legislation.

34 Nisar Ahmad Khan. Deserts in Pakistan. Pakistan Geographic,
<http://pakistangeodraphic.com/deserts html>, accessed December 17, 2015

% Ibid

3 Ibid

37 Chapter 1: Biological Adaptations to Aridity. Global Deserts Outlook, United Nations Environment
Programme. Available at, <http://www.unep.org/geo/gdoutlook/028.asp>, accessed December 17, 2015.

% Nasir, Yasin J., and Rubina A. Rafiq. “Wild flowers of Pakistan." Karachi: Oxford University Press xxxi,
298p. 104p.of plates-illus., col. illus. ISBN195775848 (1995).
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The only plant species included in the CITES Species List is L.eafless Milk Hedge (Thor)
Euphorbia caducifolia that is included in Appendix 11.%° It is a major species in rocky
deserts of western and central India and Pakistan, occurring from sea level up to 600/800
meters.*

The data for the vegetation survey carried out for the Thar Coal Block I Mining Project”
has been provided in Appendix B along with information about their phytosociological
attributes.

Mammals

Thirty-five (35) mammalian species have been reported from the Tharparkar area, which
includes large mammals from the Family Canidae (dog family), Felidae (cat family),
Hyaenidae (hyena family), Mustelidae (e.g. badgers, weasels etc.), Bovidae (rumenant
mammals such as gazelle), Equidae (such as wild ass) and Suidae (artiodactyl mammals
such as boars, pigs etc.). Small mammals reported from the Study Area include members
from the Family, Erinaceidae (e.g. hedgehogs), Soricidae (e.g. shrews), Herpestidae (e.g.
mongoose). Rhinopomatidae (insectivorous bats), Vespertilionidae (e.g. Common Bat),
Manidae (pangolins), Leporidae (rabbits and hares), Sciuridae (squirrels), Hystricidae
(porcupines) and. Muridae (family of rodents).*

The mammal species observed during the surveys carried out as part of the environmental
and social impact assessment of the Thar Coal Block 11 Mining Project*’ included botls
small and large mammal species. The small mammal species, the Balochistan gerbil
Gerbillus nanus was found to be the most abundant followed by Tarera indica and Indian
desert jird Meriones hurrianae. Common medium sized mammals included the Long-
eared Desert Hedgehog /Hemiechinus collaris and Five-striped Palm Squirrel Funambulus
pennantii. The large mammal species, Fox Vulpes sp., Indian Hare Lepus nigricollis and
Indian Iledgehog Paraechinus micropus are the abundant species in the Study Area while
the rest of the species are comparatively less common. The Striped Hyaena Hyaena
hyvaena is listed as Near Threatened in the TUCN Red List of Threatened Species. It was
not sighted but signs (foot print) indicating its presence were seen during the April 2010
survey for the environmental and social impact assessment of the Thar Coal Block 11
Mining Project.* Dens of this species were not observed in tlie area. None of the
mammalian species observed is exclusively found in the Study Area and the habitat of the
specics {found is widespread across the Thar Desert. ’

3 UNEP-WCMC. SPECIES+ CITES database. < http://iwww.speciesplus.net/species > accessed
November 20, 2015

0 LLifle, Encyclopedias of living forms, The Encyclopedia of Succulents, Euphorbia caducifolia,
<http://www llifle. com/Encyclopedia/SUCCULENTS/Family/Euphorbiaceae/28041/Euphorbia_caducifolia>, accessed
December 18, 2015

41 Hagler Bailly Pakistan, Environmental and Social Impact Assessment of Thar Coal Block Il Mining
Project, Final Report for Sindh Engro Coal Mining Company, September 3, 2012

17" Khan, Abdul Aziz, Waseem Ahmad Khan, and Abdul Aleem Chaudhry. "Mammalian Diversity in Thar
Desert Habitat of Tharparkar District, Sindh, Pakistan.” Pakistan J Zool 47, no. 5: 1205-1211, (2015)

*? Hagler Bailly Pakistan, Environmental and Social Impact Assessment of Thar Coal Block Il Mining
Project, Final Report for Sindh Engro Coal Mining Company, September 3, 2012

4 lbid
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The data for the mammal survey carried out for the Thar Coal Block 11 Mining Project®
has been provided in Appendix B with information about their conservation status based
on National Status, the TUCN Red List of Threatened Species and the CITES
Appendices.

Avifauna

There is no permanent wetland close to the Study Area; therefore avifauna ol the arca
predominantly consists of terrestrial birds. During the surveys carried out for the
environmental and social impact assessment of the Thar Coal Block 11 Mining Project™
50 bird species were observed of which 43 are classified as resident, five as passage
migrants and irregular year round visitors, one as a summer breeder and one was an
isolated or occasional breeder in the Study Area.

A total of seven nests ol Egyptian Vultures Neophron percnopterus were identitied in the
Study Area during the surveys for the environmental and social impact assessment of the
Thar Coal Block Il Mining Project’’, of which five were empty and two were occupied.
A further three empty nests were located on Prosopis cinerarica trees, which are thought
to be nests of either the White-backed Vulture Gyps bengalensis or the Egyptian Vulture
Neophron percnopterus. One active nest of a Tawny Eagle Aquila rapax, one active nest
of a Spotted Owlet Athene brama and a further 10 nests of unhnown bird species were
identified in the Study Area.

The subfamily Adegypinae contains 15 species of old world vultures, 8 of which are
reported in Pakistau. Of the four belonging to the genus Gyps, three including Oviental
White-backed Vulture Gyps bengalensis, are histed as Critically Endangered in the
IUCN’s Red List of Threatened Species. The Egyptian Vulture Neophron percnioplerus is
listed as Endangered (IJUCN Red List of Threatened Species). The Greater Spotted Eagle
Clanga clanga is listed as Vulnerable in the TUCN Red List of ‘threatened Species. It was
seen in the Study Area in the April 2010 survey. The Laggar Falcon Falco jugger s listed
as Near Threatened in the JUCN Red List of Threatened Species and was also seen i the
Study Area during the April 2010 surveys.

The data for the avifauna survey carried out for the Thar Coal Block Il Mining Project™®
has been provided in Appendix B along with information about their conservation status
based on the [UCN Red List of Threatened Species and the CITES Appendices.

Herpetofauna

Of the 32 species of reptiles reported in the literature and likely to be found in the area,
17 were observed during the surveys conducted in the Study Area for the environmental
and social impact assessment of the Thar Coal Block H Mining Project.* Of these,
common species were the Indian fringe-toed sand lizard dcanthodactylus cantoris, Vhree-
toed snake skink Ophiomorus tridactylus, garden lizard Calotes versicolor, yellow-lailed

45 Hagler Bailly Pakistan, Environmental and Social linpact Assessment ol Thar Coal Block {I Mining
Project, Final Report for Sindh Engro Coal Mining Company, September 3, 2012

¢ Ibid
47 ibid
48 Ibid
9 Ibid
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sand gecko Crossobamon orientalis and brilliant ground agama Trapelus agilis. The species
found were evenly distributed across three habitats in the Study Area, namely, Agricultural
FFields (including Sand Dunes with Agricultural Fields), Sand Dunes and Plains during the
surveys carried out for the Thar Coal Block 11 Mining Project.*

The three species of amphibians known to occur in the Study Area include the Indus
Valley toad Duttaphrynus stomaticus, the Common Skittering Frog Euphlyctis
cyanophlyctis and the Indian Bullfrog Hoplobatrachus tigerinus.>* None of these
amphibian species are of conservation importance based on the [UCN Red List of
Threatened Species,’ however, the Indian Bullfrog is listed in Appendix 11 of the CITES
Species List.™

None of the species observed or reported in the area are on the [UCN Red List of
Threatened Species. However, according to one reference®, three species are endemic to
Pakistan which include the Red-throated Ground Agama Trapelus rubrigularis, the
Sindhi Krait Bungarus sindanus and the Cholistan Desert Lacerta Eremias cholistanica
However, according to the Reptile Database online resource only the Cholistan Desert
Lacerta is endemic.™

The data for the herpetofauna survey carried out for the Thar Coal Block 11 Mining
Project’® has been provided in Appendix B along with information about their
conservation status based on Pakistani guidelines and CITES Appendices.

44.4 Conclusions

> Vegetation — there are no plant species of conservation importance in the Study
Area, based on the IUCN Red List. The only plant species included in the CITES
Species List is Leafless Milk Hedge (Thor) Euphorbia caducifolia that is included
in Appendix 11.°7 It is a major species in rocky deserts of western and central India
and Pakistan, occurring from sea level up to 600/800 meters.™®

> Mammals — there are no mammal species of conservation importance based on
the TUCN Red List of Threatened Species. Some of the mammal species are on
Pakistan’s Mammals National Red List. However, their distribution is widespread
and not limited to the Study Area.

50 Ibid

51 Khan, Muhammad Sharif. Amphibians and reptiles of Pakistan. Krieger Publishing Company, 2008.

5 IUCN 2015. The IUCN Red List of Threatened Species. Version 2015-4. <http:/iwww.iucnredlist.org>.
accessed December 14, 2015

3 UNEP-WCMC. SPECIES+ CITES database. < http://www.speciesplus.net/species > accessed 19t
November 2015

5 Khan, Muhammad Sharif. Amphibians and reptiles of Pakistan. Krieger Publishing Company. 2006.

%5 Uetz, P. (editor), The Reptile Database, http://www reptile-database.org, accessed May 9, 2016

5 Hagler Bailly Pakistan, Environmental and Social Impact Assessment of Thar Coal Block Il Mining
Project. Final Report for Sindh Engro Coal Mining Company, September 3, 2012

57 UNEP-WCMC. SPECIES+ CITES database. < http://www speciesplus.net/species > accessed
November 20, 2015

8 LLifle, Encyclopedias of living forms, The Encyclopedia of Succulents, Euphorbia caducifolia,
<http:/iwww llifle. com/Encyclopedia/SUCCULENTS/Family/Etphorbiace ae/2804 1/Euphorbia_caducifolia>, accessed
December 18, 2015
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» Birds — the main concern is with respect to vulture species, including the Oricntal
White-backed Vulture and the Egyptian Vulture which are listed as Critically
Endangered and Endangered respectively according to the IUCN Red List of
Threatened Specics. Another bird species of conservation importance includes the
I.aggar Falcon listed as Near Threatened on the {UCN Red List of Threatened
Species.

» llerpetofauna — there is concern with respect (o three endemic reptile species.
There is some debate over the number of endemic reptile species; according to
one source there are three endemic reptile species including the Red-throated
Ground Agama, the Sindhi Krait and the Cholistan Desert Lacerta. According to
another source only the Cholistan Desert Lacerta is an cndemic species. In cither
case the distribution of these species is widespread and they are not restricted to
any habital type, therefore, there is no species of conservation importance in the
Study Area amongst herpetofauna.

» ‘The only protected area near the Study Area is the Rann of Kutch Wildlife
Sanctuary. This is 32 km from the Study Arca and will not be adversely affected
by the Project.

4.5 Socioeconomic Baseline

The socioeconomic condition of the Study Area, in the context of the socioeconomic
conditions of the Tharparkar Desert are discussed in this section.

There are ten villages in the Study Area. The population of the area is estimated to be a
little over 6,000 individuais.

The area has a weak infrastructure when compared to other districts provincially and
nationally. Water supply is one of the major problems faced by villages in the arca. Most
of the underground water is brackish. The villagers travel (o the nearby towns of Mithi
and Islamkot for health facilities.

The baseline was developed using a combination of secondary sources. The mam data
source was the ESIA Thar Coal Block 11 Power Plant Project, tor which the Study Area
covers the sane villages as this study. Ground verification was performed during
consultations with the villages in the Study Area.

Other key secondary sources of information for this baseline study include official
statistics, such as maps, census reports and other available documentation on the listory
of the people and the area from a broad selection of recent and reliable sources, both
published and unpublished. These sources of information include:

» Information collected from the Thardeep Rural Development Programme offices;
» Development Statistics of Sindh, 2006;
» Pakistan Social and Living Standards Measurement Survey (PSLM) 2006-07,

» District Census Reports, 1998, published by Population Census Organization,
Government of Pakistan;
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» Development statistics published by the Federal Bureau of Statistics, Government
of Pakistan;

» Other published material from the private sector, including NGOs working in the
Sindh province.

451 Land Cover and Land Use

The Study Area covers 111 km? of which sand dunes cover 43 k> (38%) and plains
cover 69 km? (62%)*. Major land uses in the Study Area consists of settlements (2%),
agricultural fields (61%) and grazing areas (37%) (See Section 4.4.2). Sand dines are
permanent with significant vegetative cover and therefore are suitable for use as grazing
lands. Once the crop is harvested livestock is also grazed on the agricultural fields.
Photographs of different land uses are shown in Exhibit 4.34. The distribution of these
uses is given in Exhibit 4.35.

Exhibit 4.34: Photographs of Different Land Uses in the Study Area

Sand dunes are permanent with significant
vegetation cover.

A village on the plain, nestled between dunes. Agriculture field on the plains.

% As indicated by digitized Google Earth imagery dated April 10, 2013.
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Exhibit 4.35: Land Cover and Land Use Distribution in the Study Area

Land Cover

Sand Dune
Plain

43

Land Use

Settlement on Sand Dune
O Agriculture on Sand Dune
0 Grazing on Sand Dune

# Settlement on Plain

- Agriculture on Plain

Grazing on Plain

45.2 Demography

The estimated population of the Tharparkar District (‘District’) as compared to Sindh and
Pakistan is given in Exhibit 4.36. Although the Thar Desert is considered as one of the
most densely populated deserts in the world, the population of Tharparkar District
represents less than one percent of the country’s population and three percent of Sindh’s
population. The population density of the District is low at 47 persons per square
kilometer, nearly 6.7 times lower than the provincial average of 326 persons per square
kilometer. However, the density is on the rise since 1998.
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Exhibit 4.36: Population and Growth®

Population, 000’ Land Area Density (persons

per sq. km)
1998 .~ %  2015° % |sqkm K % | 1998 |2015*
Study Area NA.  NA| 62" 12 0.01% NA| 55
Tharparkar (District) | 914*. 07% 1273 0.7%| 19638 25%| 47| 65
sindh | 30440 230% 45988 240%|1400914 177%|  216| 326
Pakistan | 132,352 100.0% 191,708 100.0% | 796,096 | 100.0% 166 241

Note: * 2010 for Tharparkar
** 2014 for Study Area

The Study Area, as with'the majority of Tharparkar is rural, and contains ten villages
with an average of approximately 600 persons per settlement. The distribution of the
population by settlement is given in Exhibit 4.37.

Exhibit 4.37: Population of Settlements in the Study Area®

No Village Population
1 Baka Karan 500
2 Salah Jhanjhi ' 1,500
3 Kachhibo Je Dhani ' 210
4 ' Jama‘nv Samo‘ éOOI
5  Bitra ' 600
6 Mithay Je Wandh ) 120
7 VKharo Jéni » - 1,200
é ‘Aban Jo Tar ‘ 1,100
9 Lale Je Dhani o 30
10 | Noray Ji Wandh L 80
Total 6231

Size of Settlements and Households

A comparison of village and household sizes as recorded in the Study Area with those
recorded by the 1998 district statistics for Tharparkar is presented in Exhibit 4.38 and
Exhibit 4.39 respectively. The population density map in Exhibit 4.40. shows the

80 Ministry of Finance, Government of Pakistan, Statistical Appendices of Chapter 12, Population, Labour
Force and Employment, Pakistan Economic Survey 2014-2015, (Government of Pakistan, 2015)

81 Hagler Bailly Pakistan. Environmental and Social Impact Assessment of Thar Coal Block Il Power Plant
Project. Pakistan, January 2014

52 Hagler Bailly Pakistan. Environmental and Social Impact Assessment of Thar Coal Block |l Power Plant
Project. Pakistan, January 2014
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population ot each village in the Study Area. Village sizes, in lerms of population in the
Study Area, range from 60 to 1,500 for the smallest and largest settlements respectively.

Exhibit 4.38: Average Population per Settlement in Tharparkar and Study Area®

Number of Total Population Average Populatiorn

Settlements per Settlement
Study Area 10 6231 623
Tharparkar (1998) 2000 914,291 4,57

Exhibit 4.39: Average Household Size '
Sample Size Average Household Size

Previous Study®* 81 6.2
Rural Tharparkar (1998) 166,591 56
Save the Children 383 83

3 tbid
84 Hagler Bailly Pakistan. Environiental and Social Study of Thar Coal Block Hl Mining Project. Pakistan,
February 2011
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Exhibit 4.40: Population Distribution in the Study Area

T +. T \
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Gangoo Ji Dhani 2R3 Karan Usman Ji Dhani
* A .
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... Yagoob Ji Dhani \
Yousaf Jji Wand® ¢ il Study Area
L > 5 24°51°0°N
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{\. :’» \
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Gender and Age Profile

The population pyramid of the Study Area is shown in Exhibit 4.41. The population
pyramid has a broad base with a relatively large number (40%) of children (10 years of
age or less), which indicates high birth rates. The sharp decline of the pyramid significs a
low life expectancy amongst the population of the Study Area, as those above 60 years of
age account for only 4% of the population. The structure also shows that more than hall
(around 60%) of the population is 20 years of age or younger.

While there are more temale than male children 10 years or younger, this trend reverses
for the other age brackets. This indicates a possible higher death rate for female children
which could indicate a disparity in care or facilities available to the different sexes. '

Exhibit 4.41: Age and Sex Composition of Study Area®®

Above 60 # Male ®&Female

51 {0 60

41 to 50

311040

Age Group

211030

11to 20

10 years or less

0 200 400 600 800 1000 1200 1400 .
Population N

4.5.3 Ethnology and Religion

The inhabitants of the Study Area, as those of the larger Thar Desert, belong to diflerent
religions, sects and castes which gives the area a rich multifaceted culture.

Religion

Hindus and Muslims form the two ethnic groups of the Study Area and are further split
mto multiple castes. Exhibit 4.42 provides the percentage distribution of population by
main religious groups in Tharparkar District. Muslims are in the majority, forming 59 4%
of the District’s population. However, the ESIA of the Block 11 coal mine, which

¢ Based on Hagler Bailly Pakistan. Environmental and Social lmpact Assessment of Thar Coal Block |l
Power Plant Project. Pakistan, January 2014
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surveyed a larger but overlapping Study Area than this study, noted that the area has a
Hindu majority (55.6.% Hindus as compared to 44.4% Muslims).*’

Exhibit 4.42: Percentage of Tharparkar District Population by Religion, 1998

Religion District wide Rural Urbal_v Study Area
Muslim 59.4% 60.8% 29.5% 44.4%
Hindu 40.5% 39.1% 69.6% 55.6%
Others 0.1% 0.1% 0.9% 0.0

Source: District Census Report of Tharparkar, 1998, Population Census Organization, Statistics Division,
Government of Pakistan

Castes

A caste is a social class separated from others by distinctions of hereditary rank,
profession. or wealth. In this study, the term caste has not been used in its strict
definitional sense. It carries a different meaning for the Hindus and Muslims. Therefore,
for the two ethnic groups. the term caste should be understood in light of the explanation
provided in the statements to follow. The Hindu castes were established under the Hindu
religion and not only on social grounds. On the other hand, the Muslim castes are not
recognized by the religion, but are differentiated on religious, social or hereditary basis.

The distribution of the households in the Study Area by Hindu and Muslim castes is
provided in Exhibit 4.43. Blue represents Muslim castes whereas orange represents
Hindu castes.

67 Hagler Bailly Pakistan, Environmental and Social Study of Thar Coal Block Il Mining Project, Final Report
for Sindh Engro Coal Mining Company, February 15, 2011
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Exhibit 4.43: Distribution of Population in the Study Area by Casles®®
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Language

The main languages spoken in the Tharparkar District are Sindhi and Dhatki. In the Study
Area, Muslims typically speak Sindhi and/or Dhatki as their primary language while
Hindus primarily speak Dhatki only

454 Family Structure

The division of fabor in the villages of Tharkparkar is geuder based and clearly
demarcated, as is the case witl most traditional communities (Exhibit 4.44). A houschold
usually contains two gender-based positions of authority: the first is the position of the head
of the household. This position belongs to the oldest, able-bodied male member of a
household. The second, which is subordinate to that of the household head, is the position of
the senior woman.

Exhibit 4.44: People of the Study Arca

Village elders Indigenous wormen

 Hagler Bailly Pakistan. Environmental and Social Study of Thar Coal Block Il Mining Project. Pakistan,
February 2011
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455 Governance and Administration

Thar Desert has been governed by various rulers of Sindh over the last millennium. In
1843, the British rulers merged it into the Kutch Political Agency. In 1882, the Thar
Desert was upgraded to the Tharparkar District and made a part of the Jtyderabad
Collectorate. In December 1990, the district was bifurcated into (wo districts including
Mirpurkhas. and Tharparkar with headquarters at Mithi.

The Study Area falls within the Tharparkar District of Sindh Province. The District lies
between 24° 10' to 25°45' N latitudes and 69' 04' to 71°06' E longitudes. There is a single
local governiment at the District level called the District Government. The District
Government consists of an elected District (zila) Council Chairman. The District
administration comprises District offices including sub-offices at UC and town level
(includes municipal and town committees).

The District is bounded on the east by India (Jaisalmer District), whereas the northern
and western peripheries are bounded by the Mirpurkhas and Badin districts respectively.
In the south of Tharparkar, there is an extensive marsh, known as Rann, and the Indian
district of Kutch.

‘Tharparkar is administratively divided into six ralukas, namely Mithi, Diplo, Nagarparkar
and Chachro, Dhali and Islamkot. The taluka are further sub-divided into Union
Councils, town committees and municipal committees. Each Union Council has villages
(dehs) under its administration, while the municipal and town committees have municipal
or town subdivisions called wards. The Energy Park falls within the Islamkot raluka as
shown in Exhibit 4.45.

Social Organizations

Civil society organizations have been active in Tharparkar District since the 1960s. Save
the Children Fund. now transformed into Thardeep Rural Development Program (TRDP).
is the largest NGO in Sindh. It has staff, offices and programs in all talukas of the
Tharparkar district, and a field office in the town of Islamkot near Thar coal field. and
Participatory Village Development Programme (PVDP) works mostly with the Kolhi and
Bheel scheduled castes. Other NGOs working in Tharparkar include the ‘Frust for
Vohmtary Organizations ( I'VO). Baanhn Beli (helping hands) organization and the
Marooara Coordination Council. Civil society groups in the area include the Press Club
Mithi, Press Club Islamkot and Sindhi Adabi Sumgat among others.

The performance of these social and political organizations is perceived to be above
average by the locals in the Study Area.

lagler Bailly Pakistan Description of the Environment
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Exhibit 4.45: Talukas for Tharparkar District
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4.5.6 Livelihoods and the Local Economy
Types of Occupations

The majority (77%) of the employed population of the District was engaged in primary
occupations such as agriculture and livestock according to the 1998 population census.
Other occupations in the district include woodwork, wool-weaving, leather work, jewelry-
making, cloth-dyeing, embroidery, and snake-charming. The number of artisans has
increased over the last decade to meet the demand for handicrafis.

The Thar Desert is considered 1o be one of the greenest deserts in the world. The alluvial
silt-mixed sands, relatively flat ground surface and summer monsoon rain (see

Section 4.3.5) encourage agriculture and recharge groundwater for natural scrub
vegetation thereon. There is only one cropping season in the summer (called kharif
season) in which a variety of summer crops are grown. About 27,000 hectares (60,000
acres) within the district are irrigated through the Thar Minor of Jamrao canal. Crops
grown using irrigation include cotton, wheat, sugarcane, rice, chilies, fodder and
vegetables. Crops grown in rain-fed lands include sorghum (jowar), millet (bajra),
sesame, guar, moth beans, mung beans and sesame.®® The average annual yield, usage
and average income from crops grown shown in Exhibit 4.46.

Exhibit 4.46: Average Anual Yield, Usage and Average Income from Crops Grown7!

Type of Crop Average Annual Consumed (%) Sold (%) Average Income
Yield kg/Acre (Rs/kg)
Mt m s i 20
Guar s 1% 86% 36
Mung Beans 7 » 150 10% 90% 49
Moth Beahs - 182 » >8% - 92% v 37

The natural scrub vegetation and harvested agricultural lands serve as grazing grounds for
the large animal herds for most of the year. Dug wells are the major source of water for
livestock. Exhibit 4.47 shows images of livestock in the area. Due to recent droughts,
which reduced ground water levels substantially, large numbers of livestock herds have
moved from the desert to the canal fed lands to the west. An estimate of the population
levels of livestock in Tharparkar is given in Exhibit 4.48 and average livestock held by
each household in Exhibit 4.49.

% Development Statistics of Sindh, 2006

7 Hagler Bailly Pakistan. Environmental and Social Impact Assessment of Thar Coal Block Il Power Plant
Project Pakistan, January 2014

' Average income (Rs/kg) taken from Resettlement Study Sample Household Survey
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Exhibit 4.47: Typical images of Livestock

Bl

Camels Livestock use roads to access grazing areas.

Exhibit 4.48: Livestock Population in Study Area

Type of Livestock Livestock Population in Livestock Population in
Study Area’? Tharparkar (2000) 73
Total Population 10,559 3,806,000
é;)a.t"s and Shéep | B 77570 ‘ 79%
(iérﬁels 6% 3%
Cows/Oxen o a3 14%
Donkeys s 4%
Horses | 0.03% o 0.26%

Exhibit 4.49: Average Livestock Population and Average Price of Livestock™

Type of Livestock Average Number/Household Average Price (Rs/Animal)
Goats and Sheep 23 o 6000
Ca,m.gls _ e v 1 . S . .1..20.‘000
CIO\A};/Oien o | 2 7 - “4’:3;333
Donkeys e : e B ...v2 — 4000

Small businesses within the Study Area, shown in Exhibit 4.50, include shops that are
located in larger settlements or on the roadsides.

72 Hagler Bailly Pakistan. Environmental and Social Impact Assessiment of Thar Coal Block il Power Plant
Project. Pakistan, January 2014

73 Development Statistics of Sindh, 2006

74 Hagler Bailly Pakistan. Environmental and Social Impact Assessment of Thar Coal Block Il Power Plant
Project. Pakistan, January 2014
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Exhibit 4.50: Small Businesses within the Study Area

A roadside tea stall

5}:(

An oil and air pump for bikes A wheat mill and granary

Income, Expenditure and Poverty

Tharparkar has been consistently ranked as one of the most deprived districts provincially
and nationally. The Annual Report on Poverty 2001 by the Social Policy Development
Center (SPDC) ranked Tharparkar as the most deprived district in Sindh and 84" out of
98 districts in Pakistan in terms of depravation. A more recent analysis by SPDC in 2005
showed that the provincial ranking for Tharparkar improved marginally, with the district
being ranked 15™ out of 16 districts in Sindh”. National rankings for 2005 were
unavailable. The same report by SPDC gives the predicted percentage of population
below the poverty line at 30% for Tharparkar in 2005; 44% in urhan areas and 24% in
rural areas.

The estimated annual income per household in the Study Area, as reported in the
fliterature is about Rs. 142,000 For an average household of 6.2 this amounts to

Rs. 1700 per person per month. The poverty line of Pakistan is based on a consumption
ol 2,350 calories per adult equivalent per day. The latest estimate of the inflation-adjusted
poverty line for 2006 as reported in the FY 2008 Economic Survey of Pakistan”” was Rs

’® Social Development in Pakistan, Annual Review 2006-07, Social Policy and Development Center,
Karachi
8 Ybid

7 Government of Pakistan, Economic Survey 2007-2008, Finance Division, Pakistan
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944 per adult equivalent per month. Inflating this number for inflation estimates ot 2007,
2008, 2009, 2010 and 2011, the poverty line of Pakistan in FY2011 has been calculated
as Rs 1,755. Based on this estimate, the average household is just below the national
poverty line.

Average annual household expenditure in the surveyed population was around Rs

119,000. Thus, on the average, the average annual income per household is around 19%

above the average annual expenditure per household. Food expenditures contribute the

most (over 50%) to the overall household expenditures. This is in line with the Pakistan

Household Integrated Economic Survey 2010-1 1,”® which indicates that food items

contribute around 55% to total household expenditures in rural areas of the country. Alter

food, farm related expenditures have the largest share in the overall household budget.” .

The ratio of indebtedness in Tharparkar is reported as very high (more than 80%) duc 10
droughts and poverty. Though borrowing from relatives is a preferred source of credit tor
many families, more than half of the loans are advanced by money lenders and
shopkeepers. Because options are so limited, local money lenders tend to trap poor
families in loans with interests ranging as high as 40% to 120%%. In recent years,
microfinance loans by the TRDP and other Pakistan Poverty Alleviation Fund (PPAL)
partners have been introduced as a way to reduce poverty.

4.5.7 Physical Infrastructure and Services

The area has a weak infrastructure when compared to other districts provincially and
nationally. 1t is discussed in this section.

Roads and Communication

The 1998 census reported that Tharparkar had 11 telephone exclianges. Cellular phones
are the main mode of conmunication in the Study Area. Some homes, in larger villages
connected 1o the electricity grid, receive television channels through satellite dish
connections as shown in Exhibit 4.51.

8 Government of Pakistan, Pakistan Household Integrated Economic Survey 2010-11, Federal Bureau of
Statistics, Istamabad.

9 Hagler Bailly Pakistan. Environmental and Social Impact Assessment of Thar Coal Block Il Power Plant
Project. Pakistan, January 2014

8 Reaching Out from Thar to Other Arid Zones of Sindh, Annual Report 2004-05; Thardeep Rural
Development Programme (TRDP)
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Exhibit 4.51: Satellite Dish Connections®'

According to a 2006 report the District has a total of 737 km of roads, 529 km of which
are of low quality®?. Regular transport facilities to nearby towns in the form of private
Jeeps and buses is available at most villages. Road connectivity in the Study Area is
mapped in Exhibit 4.52.

8" Source: HBP Library
82 Development Statistics of Sindh 2006
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Exhibit 4.52: Road Network
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Community Water Supply and Quality

Water supply is a major problem faced by villages in Tharparkar. Most underground

water is brackish and saline, there are no rivers and perineal springs are rare. Rainwater is
collected in large open channels called tarais, and small underground tanks called tankas.
There are also wells in lower lying areas that collect rainwater

The main sources of drinking water for humans and livestock is from dug wells, which is
supplemented by rainwater for a few months after the rainy season. Water is extracted
from dug wells, through ropes attached to pulleys pulled by a pair of donkeys or a camel.
Itis tedious two person job, where one person leads the animal and the other unloads the
large container once it has been pulled up. The water from wells s emptied into ponds for
use of livestock. Wells are mostly communal and villagers take turns exlracting water.

Recently, solar powered reverse osmosis systems have been installed in larger villages.
Types of water sources in the Study Area are illustrated in Exhibit 4.53.

Exhibit 4.53: Water Sources in the Study Area

Dug Well Collecting water in a pond for the livestock

8 Hagler Bailly Pakistan. ESIA of Lignite Mining Project. Oracle Coalfields. Pakistan, April 30th 2013
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Sanitation and Waste Disposal

Pakistan Social and Living Standards Measurement Survey 2010-11 (PSLM 2010-11)
reported that 43% of the households in rural Tharparkar had no toilet, while 53% had a
non-flush toilet. Only 4% of the households in rural ‘Tharparkar had a tlush toilet.

Sewerage or storm water drainage systems were not reported in any of the villages in the
Study Area, and only open air pit latrines were available which were mostly constructed
(o facilitate women. Villagers reporting that waste is normally disposed of into open
spaces at some distance from houses due to the absence of any solid waste management
system.*

Housing

The main mode of construction in rural Tharparkar consists ol huts called chaunras with
pointed thatched roofs of shrubs and grasses they are built on mud plastered platforms.
The 1998 population census reported that 85% of all housing units in rural Tharparkar
were of kacha or adobe construction, while a mere 5% were of pakka or masonry
construction. Examples of houses within the Study Area are shown in Exhibit 4.54.

Exhibit 4.54: Housing Structures in the Study Area®

&
€

A masonry or pakka house adjacent to the left of an adobe chaunra

Power and Fuel Supply

The 1998 census reported that only 6.75% of the housing units were using electricity in
Tharparkar. Electricity usage in the uban areas was much higher at 68.38% of housing
units, compared to only 4% in rural areas. An improvement in this number was seen with
44% of rural louses in Tharparkar using electricity n 201 ].86

84 Hagler Bailly Pakistan. Environmental and Social Impact Assessment of Thar Coal Block Il Power Plant
Project. Pakistan, January 2014

85 Source: HBP Library
8 Pakistan Social and Living Standards Measurement Survey 2010-11
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Locals do not cut trees for fuelwood, rather harvest fast growing shrubs and bushes for
cooking. There is no natural gas supply in the Study Area and most villages do not use of
liquefied petroleum gas (1.PG), kerosene or diesel to meet domestic fuel requirements.

4.5.8 Social Infrastructure

An overview of the health and education facilities that are available in the Tharparkar
District are discussed.

Health

A high maternal mortality rate of 800 deaths per 100,000 live births in 1992, and a high
infant mortality rate (IMR) of the district in 1992 at 150 (deaths per 1,000 live births)
indicates a lack of health facilities in the area. These figures can be compared to the §
times lower national IMR rate of 100 and that for Sindh at 987

Health services are mainly provided through basic health units (BHUs), rural health
centers (RHCs) and district head quarter hospitals that are equipped for primary health
care services and to some extent comprehensive emergency obstetric care services®®.
Exhibit 4.55 shows a comparison of the number of government health facilities present
in Tharparkar in 1998 with the number of facilities present in 2005%°. Rural health centers
and basic health units have increased whereas ofher facilities have either declined in
number or stayed constant. The number of private local clinics has, however, increased
over the past decade.

Exhibit 4.55: Health Facilities in Tharparkar District

Health Facility 1998 2005
Hospitals 3 3
Ruralrl;irérz.alth Centers V | 3 N 10
Basic Health Units 21 32
D'Spensa”es - - , e ,.,,38. S . N :
Mai‘érvniiyv;nvdv Child Welfére (Eénvté‘rs V ‘ 2 - 1

As reported in a study conducted by Thardeep Rural Development Programme (TRDP)*,
the Thar coalfield area had just one BHU and four government dispensaries in 2003. The
villagers mostly travel to the nearby towns of Mithi and Islamkot for health facilities.
Islamkot has a rural health center (RHC), while Mithi has a district hospital facility.

8 Thardeep Rural Development Programme (TRDP); Pakistan Economic Survey, Finance Division,
Government of Pakistan: Social Development in Pakistan, Annual Review 2006-07, Social Policy and
Development Centre

8 Emergency obstetric care (EmOC) refers to the care of women and newborns during pregnancy, delivery
and the time after delivery

89 1998 District Census Report of Tharparkar; Development Statistics of Sindh, 2006

% Thardeep Rural Development Programme (TRDP), ‘Socioeconomic and Envitonmental Aspects of Coal
Mining in Tharparkar District (2003)
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Education

Literacy’ in Tharparkar district is low and shows high gender disparity. The 1998
population census reported the literacy rate of Tharparkar district at 18.32%; 28.3% for
males and 6.9% for females. In rural areas, the literacy rate was 25.72% for males and a
mere 4.8% for females.

There has, however, been a distinct upward trend of hiteracy in the district, as shown by
literacy rates of rural localities in 2010-11 reported in the PSLM. Both male and female
literacy have increased significantly in rural Tharparkar since 1998 and are now at par
with the literacy rates in rural Sindh and rural Pakistan, although the overall literacy rate
of Tharparkar (46%) remains below the overall literacy rales of Sindh (59%) and
Pakistan (58%).

Adult literacy?? was recorded at 57% for males and 13% for temales in rural Tharparkar
in2011%.

Tharparkar fares better nationally and provincially in terms of net primary enrollinent
rate, with PMDG 20006 ranking Tharparkar 51° out ot 98 national districts, and 7™ out ot
16 provincial districts. A comparison of the net primary enrollment rate for 2010-11 for
rural localities shows that Tharparkar now tares better than Sindh (Exhibit 4.56). 'The
gender disparity in enrollment at the primary level, though present, is less pronounced.

Exhibit 4.56: Net Primary Enrollment Rate in Rural Localities, 2010-201 191

Male Female Total
Tharparkar 70% 54% 63%
smdh B R 6,,3%.. R 45% T .54%v
‘Pakistan 68% 56% 62%

Considering the gender imbalance in enrollment in educational institutions, community
support programs should give attention to improving access to education for girls.

4.5.9 Cultural Heritage

There are a large number of religious, archeological and cultural sites of significance in
the Thar area. These include temples, forts, and tombs.

The site closest to the Study Area is the Gad of Mirs (‘Talpurs) in Block 1. Itis located n
the south of Seengaro Village about 10 km southeast of the Energy Park. The Gad of
Mirs (Talpurs), which belongs to the Talpur period (1784 o 1 843),2°%¢ had a square plan.

91 |jteracy is defined as "all those persons ten years of age and above who could read and write In any
language with understanding, as percentage of the population ten years and above."

92 |jteracy in population aged 15 years and above

93 pakistan Social and Living Standards Measurement Survey 2010-11

94 pakistan Social and Living Standards Measurement Survey 2010-11

5 Ursani, M1, Ser Reyistan (Travels into desert) 2/ edition, Jamshoro, Sindhi Adabi Board (1995)
% Baloch, N.A., Sindh: Studies Historical, Jamshoro, University of Sindh ( 2003)
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It had four bastions with a main gate opening to the east and a well in the center of the
fortress. Close to the northern ramparts there were a few buildings used as residence. The
condition of the fortress is poor due to lack of proper maintenance.

The Gori temple is said to be built around 1376 AD, in the golden era of the Sodhas.
Images of the temple are shown in Exhibit 4.57. Other important cultural sites that are
close to the Study Area are mapped in Exhibit 4.58.

Cemeteries exist in almost every village. Muslims and Hindus bury their dead in their
respective cemeteries. However, the Thakurs first cremate their dead and the ashes are
buried.

Mosques and shrines are places of Muslim worship. Hindu places of worship include
temples and shrines. Temples are located in almost every village.

Exhibit 4.57: Gori Temple®’

View of the Gorri T emple View of roof inscriptions inside the Gorri Tempi

{®

% Source: HBP Library
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Exhibit 4.58: Archeological Sites and Major Places of Worship
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5. Public Consultation and Disclosure

This section is pending subject to public consultations and will be included in final
ESIA.

Itagler Bailly Pakistan
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D7V02SON: 02/03/17

5-1



ESIA of 330 MW Coal-Fired Power Plant in
Energy Park, Block Il Thar Coualfields

6. Project Impacts and Mitigation Measures

This chapter predicts the magnitude of the Project impacts, assesses their significance,
and identifies mitigation measures to minimize the adverse impacts. Where possible
impacts are quantified.

6.1 Identification of Significant Environmental Aspects

This section covers the assessment of potential environmental impact of the proposed
power plant activities. The potential impacts are discussed in Kxhibit 6.1. These are
categorized into three categories as follows:
» High risk (11): Definite impact, major deterioration and/or long—term impact
and/or large footprint

» Moderate Risk (M): Likely impact, medium magnitude, medium-term activity
and/or relatively smaller footprint

» Low Risk (L.): Low likelihood of impact, minor magniiude, generally reversible,
and small footprint
Based on this categorization the potentially signiticant issues are identified according to
anticipated risk to environment due to the Project activity. The significant issues are then
further discussed in the following sections.

For the purpose of this discussion, impacts are defined where there is a plausible
pathway”® between the project aspects” and receptors.'" The aspects, pathways and
receptors are identified based on previous environmental or social studies; review of the
evolving Project description o identify aspects; consideration ol the area of influence to
determinie pathiways and receplors; experience of the ESIA and Project specialists;
consideration of issues raised by stakeholders; and findings of baseline investigations as
they become available.

98 Pathway is the mechanism by which the aspect affects the receptor (such as inhalation of air or drinking
of water).

99 Aspect is the mechanism by which project activities may cause impacts (for example, gaseous emissions
to the atmosphere or effluent discharges to a water body).

100 Receplor is a person, natural ecosystem, structure or infrastructure system that experiences the impact.

Hagler Bailly Pakistan Project lnpacts and Mitigation Measures
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and Socioeconomic Impacts of the Proposed Activities

Project Activity

Description

Impacts

Discussion

Construction Phase

Land acquisition

Transportation of
equipment

The land for the construction of
power plants in Energy Park
will be acquired as part of the
Block Il mining project. The
tand will be purchased by the
Project proponents from the
developers of the mine.

The equipment for the power

plant will be imported via
Karachi Port or Port Qasim. It
will then be moved to Thar via
the national highway (N-5),
Thatta-Badin Road, and then
Badin-Mithi Road. The load will
comprise dozens of 40-feet
(12.2 m) flat-bed trucks. in
addition some large equipment
will be carried on over-sized
articulated trucks.

Site construction
activity

Construction activities include

construction and operation of
staff camp, storage of
equipment, civil works,

Refer to £SIA of Block |l mining project 0’

During the main phase of equipment
transportation, the additional traffic generated

on the road can potentially result in the
different types of impact including, road

congestion and inconvenience to existing road
users, additional noise and emissions and

impact on the nearby community, and
community safety issues.

For the over-sized consignments, it may be
necessary to remove obstructions, such as toll

plaza, and low level power and telephone

lines, to allow the equipment to pass through.
Further, the heavy foad may also damage the
road

rface particularly the shoulders,

Potential environmental impacts of
construction activities include:

Camp waste disposal: disposal of camp
wastewater; spills and leakages of oil and

Land acquisition is not included in the
scope of this study as the land will be
acquired as part of the Block If coal
mine project. However, all applicable
raws will be followed as per regulation.

GoS is carrying out the improvement,

development , widening of roads and
building of bypasses on the mentioned
route to facilitate the transport of heavy
machinery to Thar

Construction related impacts can be

kept low if managed properly. A
construction management plan (CMP)
is included in the Environmental
Management Plan (EMP) in Chapter 7.

19" Hagler Bailly Pakistan, Environmental and Social Study of Thar Coal Block Il Mining Project. Pakistan, February 2011
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Project Activity Description Impacts Risk Discussion

installation of equipment, and contamination of soil and potentially surface

disposal of waste. water; and noise and vibration
Industrial construction activities pose an M Requirements for occupational health
occupational health and safety risk to the and safety are discussed in relevant
workers. Improper management of this aspect sections of Chapter 7
can lead to fatalities and health issues.

Socioeconomic Contribution of the Project to Additional local employment opportunities, M The Project will employ several

impacts

the local livelihoods in the
construction phase.

resulting in increased prosperity and wellbeing

Inflation may be caused by large amounts of

cash entering the local economy through direct
spending by Project developers or through

(Benefit) tnousand persons during the
construction phase.

influx of outsiders into the area

Women currently have easy mobility outside
for Project construction and the village and collect fuel wood, tend to
management. livestock etc. and the family is not concerned
about their safety. As indicated during male
consultations (see Chapter 7), with the
increase of outsiders the freedom of
ovement for women will be reduced.
Ecological Impacts ~ Project activities will disrupt the  Project activities will cause direct loss of M Otner than vultures, which are
biological setting of the area. habitat due to site clearance and influence endangerec. the impact on other flora
broader zone due to noise and air emissions and fauna will be limited.
and other activities
Grievances of Unaddressed grievances of 1l wili of local people and other stakeholders M A formal system for addressing the

stakeholders due to
construction
activities

Project stakeholders due to
absence of grievance redress
mechanism

towards the Project

grievances will be developed to ensure
that closure on the issues is achieved
expeditiously as a priority.. A Grievance
Redress Mechanism to be followed in
Project impiementation and is inciuded
in Chapter 7.

Hagler Bailly Pakisian
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Project Activity

Discussion

Operations Phase

Emission from Power Emission of SOz, NOx, PMho,

Plant

Effluent discharge
from the Power Plant

Water consumption

Mitigation measures such as
installation of control equipment on
boilers have been incorporated in the
plant design.

Description Impacts Risk
Health issues due to Project related pollution, M
and PMzs resulting in increased heaith expenses and
affecting deprived segments of the local
populace.
Greenhouse Gas (GHG) High levels of GHG emissions from coal based L
Emissions power generation leads to global warming
causing climate change.
Discharge from the power piant  Contamination of soil and groundwater L
including cooling tower
blowdown, boiler blowdown,
washing effluent, sanitary
waste, and some other
effluents
Large quantities of water are The area is water scarce and extensive use of L

required for power generation
through the steam turbine as
well as for coal dust
suppression and other
construction activities.

local water can cause water shortages.

Pakistan currently has one of the
lowest GHG emissions per capita in the
world, estimated at 0.8 metric tons per
capita in 2013 by the World Bank. For
comparison Sub- Saharan Africa has
similar emissions of 0.8 metric tons per
capita, whereas South Asia emits 1.4
metric tons per capita, the European
Union 6.7 metric tons per capita, and
North America 16.1 metric tons per
capita. Therefore the contributions of
this Project nominally increases the
already very low GHG emissions from
the country.

The waste generated by the different
waste streams will be disposed through
proper disposal and treatment systems.

Water from the LBOD will be used for
power generation. The maximum
possible water from the plants will be
treated and stored for recycling in the
process streams, suppressing coal and
ash dust, and for landscaping.

Hagler Bailly Pakistan
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Project Activity

Description

Impacts

Discussion

Ash disposal

Large quantities of fly and
pottom ash wili be generated
from the power plant.

Emission of dust particulates from ash
handling activities at the ash disposal site.

Leachates and rainwater runoffs contaminating

water supplies.

Ash will be stored temporarily on the
power plant site until it is transported to
the mine area where it will be used as
backfill in the spent mine pit. The
dumped ash will be compacted, mixed
with sand and given leaching protection
by lining the area.

Socioeconomic
impacts

Contribution of the Project to
the local livelihoods and
economy of the country.

increased power generation due to the Project.

reducing energy shortfall and reviving
associated economy.

in the long-run the Project will provide
significant support to the local
economy.

The power generated from the Project
will help in reducing power outages
which are affecting growth of the
economy. It will also iower the average
cost of power generation in the country
by shifting the fuel mix in power
generation from fuel oil to coal.

. Influx of workers due to
operation of the Project.

Stress on limited infrastructure and
employment due to increased population

The in-migrants are likely to be
economically poor. The influx of job
seekers would lead to the development
of informal settiements due to the
absence of surplus housing stock. The
informal settlements developed in this
manner would lack basic infrastructure
and services, such as adequate
sanitation systems and health facilities
and put pressure on the limited existing
infrastructure.

Ecological Impacts

Project activities will disrupt the
biological setting of the area.

Noise emissions due to operation of the

Project will influence surrounding habitat.

Other than vultures, which are
endangered, the impact on other flora
and fauna will be limited.

Hagler Bailly Pakistan
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6.2 Construction Phase Impacts

Impacts, together with proposed mitigation measures, related to the construction phase
are discussed in this section.

6.2.1 Impacts with Low Risk

Low risk impacts that arise during Project the construction phase, including land
acquisition, transport of equipment and construction are discussed below.

Land Acquisition

No settlements will need to be replaced due to the Project footprint. The developers of
Block 11 have drafied a Resettlement Action Plan (RAP) to cater to the communities of
Block II that will need to be resettied.'"? The company is also in the process of engaging
town planning and architect firm for the design of resettled villages & associated
infrastructure.

Transportation of Equipment

The maximum traffic load is expected during the construction phase. Impacts of
transportation of construction equipment and plant machinery to the Project site are:

» Queueing and longer commute times

> safety hazards especially for pedestrians and livestock due to large volume of
traffic on the roads;

» Deterioration of ambient air quality and increase in noise levels in settlements
located alongside the route selected for transportation;

» Degradation of the existing roads.

L-ven at its peak, the estimated volume of trafTic shall not be more than 20-30 trucks per
day. This is low as compared to the existing traffic (see traffic baseline in Section 4.3.8)
up till Thatta. However, it will be approximately a 20% increase in traffic at Mithi and
Islamkot and a large increase near the Project site which has very low levels of baseline
traffic.

Site Construction Activity

Some of the environmental and social impacts of construction activities relate to activities
at the construction site whereas others relate to the setting up and operation of the
construction crew camp. Typical issues include:

» Site clearance leading to dust emission
» Removal of vegetation leading to loss of vegetation cover
» Erosion and sedimentation due to large scale earthwork

> Deterioration of air quality from operation of construction machinery and
earthwork and movement of construction vehicles

1 SECMC director's report, December 31,2014
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» Noise and vibration from machinery and construction work

» Generation of waste and its disposal

» Disposal of wastewater from construction camp

» Cultural impact related to presence of non-local workers

Typically, the construction impacts are tlemporary and end with the completion of the
construction activity. However, poor management can result in long-term residual
impacts. To avoid adverse impact of the construction activities on the environment,
following measures are proposed:

» To the extent possible, the camp of the construction contractor(s) will be located
within the premises of Power Plant Site.

»  The construction contractor will develop a specitic construction management plan
(CMP) based on the CMP included in the EMP (Chapter 7). The CMP will be
submitted to the TPC for approval.

» The CMP will clearly identify all areas that will be utilized during construction

for various purposes using a site plan.

6.2.2 Socioeconomic Impacts during Construction

Contribution to Local Livelihoods

The Project will create additional job opportunitics in the area. During construction
period several thousand (typically 1,000~ 2,000) people will be hired. To maximize the
benefits to the local community the following mitigation, enhancement and good-practice
measures are suggested:

» Explain the recruitiment process to focal communities,

» Preferentially recruit local candidates provided they have the required skills and
qualifications for the announced positions;

» Coordinate efforts to recruit unskilled labor, if any are required under the Project,
from the adjacent rural areas.

» Include an assessiment of the contractor’s demonstrated comnntment to local
procurement and local hiring in the tender evaluation process.

» Maintain a recruitment database that contains information on local candidates and
offer these candidates to contractors for consideration.

» Support the training of local people to increase their potential for indirect
employmient.

» Maxiniize the benefits of indirect and induced impacts to tocal communities and
businesses by implementing the conpmunity development initiatives pertaining 1o
education, training and skill development of the local people.

» Assist employees, local communities and vulnerable groups in improving basic
personal financial life skills through training and awareness campaigns.

Hagler Bailly Pakistan Project lnipacts and Mitigation Measures
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» Determine what is considered to be ‘fair and transparent’ in recruitment and in
distribution of jobs between different community groups in consultation with
local communities and their leaders.

» Setlong-term (10 to 15 year) targets for local representation at the managerial
level. Implement training and development to meet these targets.

> Promote mechanisms to increase the access of vulnerable groups to Project
opportunities through small business development.

Inflation in the Local Economy

Increased levels of income in the Study Area can result in inflation and economic
inequality. This, in turn, can adversely affect those within the Study Area who are unable
to benefit from the Project, as well as the vulnerable stratum of the population in the
Study Area. Fconomic inequality can deepen social hierarchies and have an adverse
impact on social relations as well as create conflict amongst different sections of the
society

This is particularly relevant to the Study Area, where the greatest economic growth is
expected to occur. Even a small increase in the cost of living, particularly food prices, can
have a severe impact on the local community as around half of the households in the
vicinity of the Study Area are below the national poverty line.

Proposed mitigation, enhancement and good-practice measures include:

» Inassociation with the training measures indicated elsewhere, develop a training
program targeted at local people living below the poverty line.

> Inassociation with the community development measures, develop a program to
create alternative employment creation initiatives aimed at local people living
below the poverty line.

» Encourage government and NGOs to assist economically poor in strengthening
their livelihood options.

Intrusion in Privacy due to the Influx of Outsiders

The influx of workers in the Study Area can result in the deterioration of social values
and an increase in social ills in the communities affected by the in-migration of workers
and job-seekers. The increase in population and the associated economic inequality can
result in increased crime, such as theft and robbery. Communities affected by the in-
migration of workers can also witness a rise in drug abuse rates, which, in turn, can lead
fo increased violence, an increase in promiscuons sexual activities due (o the presence of
single males with disposable incomes, and the erosion of traditional cultural values. The
society in Tharparkar is deeply rooted in various cultural ethics and values. Erosion of
traditional cultural values can create conflict amongst the existing communities as well as
between communities and outsiders. The presence of outsiders can also restrict the
movement of women. affecting the traditional division of labor.

The increase in social ills is expected fo be more severe during the construction phase
than the operational phase and can continue with reduced intensity in the operational
phase. However, the magnitude, duration and scale of this impact are difficult to predict

Hagler Bailly Pakistan Project Impacts and Mitigation Measures
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accurately as the Project may have little control over managing the complex social
change processes associated with in-migration.

Proposed mitigation, enhancenent and good-practice measures include:

» Require non-locals employed by the Project to adhere to a social *code of
conduct’ in terms of relations with local communities.

» Provide employees and visitors to the site with cultural awareness training.

6.3 Operations Phase Impacts
Impacts and proposed mitigation measures that are expected in the operation phase arc
discussed in this section.
6.3.1 Impacts with Low Risk
GHG Emissions

The estimated greenhouse gas emission from the power plant will be about 1.7 million
metric tons per year.'”> This estimate has been developed using the USEPA Greenhouse
Gases Equivalencies Calculator that assumes a 7.03x 10" metric tons of CO2 emission per
KWh of energy output. Exhibit 6.2 shows the per capita tons of CO» produced.

Exhibit 6.2: CO; emissions (metric tons per capita)

North America

European Union
World iRl
Indonesia NERERRE
India
South Asia
Pakistan .
Sub-saharan Africa &k
Proposed Developments 1

Proposed Project

0 2 4 6 8 10 12 14 16 18

CO2 emissions (Metric tons per capita)

Water consumption

Water from the LBOD will be used for power generation. The maximum possible water
from the plant will be treated and stored for recycling in the process streams, suppressing
coal and ash dust, and for landscaping.

103 https://www.epa gov/energy/greenhouse—gases-equivalencies-calculator»calcuIations—and-references
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Ash disposal

The annual ash produced from the Project will be about 125,000 tons. The overburden
generated by the production of coal at the Block I] mine is estimated to be about 16()
times the ash generated from tle power plant.'"! Therefore, the ash produced from the
power plant can easily be mixed with the overburden and disposed with it.

6.3.2 Air Emission from the Coal Power Plant

The methodology used for impact assessment in this section will comprised of the
following:

I Prediction of the magnitude of potential impacts — this step refers to the
description, quantitatively (where possible) or qualitatively, of the anticipated
impacts of the proposed Project. This may be achieved through the use of models
or comparison with other similar activities.

2. ldentification of mitigation measures — there is a range of mitigation measures
that can be applied to reduce impacts if the emissions exceeds the standards.

As there are a number of existing, approved, proposed and foreseeable gaseous emission
sources in the area, it is essential to consider their impacts on the ambient air quality in
appropriate manner. This inventory of the sources and the scheme under which they are
considered are discussed in Exhibit 6.3.

Exhibit 6.3: Gaseous Emission Sources and their Assessment

Additional Sources Approach Section
Existing i Measured Baseline Section 4.3.6
Natural Measured
Biomass Burning !
Traffic ‘ _
Approved Projects Simulated Baseline Section 4.3.6

660 MW Plant, Block I Modelled + Measured
330 MW Plant, Block Il
330 MW Plant, Block Il

Proposed Plant

‘ Impact of Proposed Plant ' Section 6.3.2

330 MW Plant, Block Il Incremental Impact of Proposed Plant +
: Simulated Baseline
Future Developments Cumulative Impact Section 6.4.1
2,640 MW Plants, Block II ! Incremental Impact of Future
1,320 MW Plants, Block il Developments + Impact of Second Plant ;

660 MW Plant, Block VI

1% Hagler Bailly Pakistan. Environmental and Social Impact Assessment of Thar Coal Block I Power Plant
Project. Pakistan, January 2014
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To evaluate the Project impacts the emissions and dispersion of the pollutants will be
modelled through the United States Environmental Protection Agency (USEPA)
approved regulatory air quality model AERMOD!® . The objective of the modeling
exercise is to predict if the emissions from the proposed Project will comply with the
SEQS and IFC limits. The results of AERMOD will provide the incremental increase in
the concentration of pollutants generated from the proposed Project. This concentration
will then added to the baseline concentration to determine the ambient concentration of
the pollutants during the operation of the Project.

As the location plays a key role in the dispersion and ground concentration of
pollutants, the final modeling results will be included in the final ESIA once the
location of the plant is decided. However, based on previous ESEAs in the Energy Park
having similar coal specifications and project design (see Chapter 3), an estimated
concentration of the pollutants is presented below.
The predicted ambient concentration of the pollutants is calculated by adding incremental
concertation to the sitnulated bascline. These estimated concentrations are then compared
against the standards see Exhibit 6.4.

Exhibit 6.4: Predicted Annual Ambient Concentration (pg/m?)

Pollutant Simulated Estimated | Predicted Ambient SEQS . IFCEHS
Baseline Concentration Concentration target limits

SOz 16.7 0.9 : 17.6 80 -

NO..2 . v ,8‘9 N S v0_5 v - o . 40 EU 40.

It can be seen that the SO, NO2 and PMz s annual concentrations are within standards.
Only the PMjo annual concentration exceeds the standards. 1t should be noted that
particulate matter concentration is already high in the background due to dusty
environment of the area. The contribution of anthropogenic sources to the ambient
concentration as compared Lo the natural sources is negligible.

6.3.3 Socioeconomic Impact during Project Operation

The major socioeconomic impact of the Project includes increased electricity generation
capacity which will help alleviate Pakistan’s energy crisis. Locally, the Project activities
will stimulate the local economy thus creating jobs in the area.

105 S Environmental Protection Agency, "Support Center for Regulatory Atmospheric Modeling,
Recommended Models,” last modified on April 8, 2015,
hitp:/fwww epavgovlscramOO1/dispersion_prefrec.htm
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Employment Impact

The Project will create additional job opportunities. It is expected that more than 100
staff positions will be created under the Project. Most of these positions will be skilled,
having expertise in handling the new equipment and processes.

To maximize employment of people front within the Study Area in the operational phase
of the Project, the Project will invest in training prograins that focus on the Study Arca.
This investment will be needed to overcome the lack of education and skills in the labor
force of the Study Area. The training programs will be implemented in time for local
people to at least benefit from unskilled employment opportunities that are available
during the construction phase of the Project. The proportion of locals in the workforce of
the Project will increase over time as training programs are completed. Training and
preparation of local people for jobs will also increase their access to indirect and induced
employment opportunities.

Increased Power Generation and Diversified Fuel Mix

Pakistan is suffering from an acute energy crisis. The unreliable power supply is affecting
the productive end-uses of power due to which the direct and multiplier benefits of
productive activities are foregone and the economy incurs a loss.

Due to the Project, 300 MW will be added (o the system. The power generated by the
Project would be supplied to various sectors (haf are currently impacted by the power
shortages and bridge part of the energy shortfall facing the country. This, in turn, will
have a positive impact on the country’s economy through increase in gross domestic
product (GDP). The impact will last through the life of the Project and thus, be of a long
duration.

The power plant will also shifi the generation mix of the country towards an indigenous
fuel source of coal, thereby protecting the country from volatility in international oil
prices.

In-Migration

The increased job opportunities offered by the Project and by service providers to the
Project, in conjunction with the lack of opportunities available in the rest of Tharparkar
District. will lead to an influx of job seekers in the Study Area. Some service providers to
the Project may open new offices in the towns of Islamkot and Mithi, which are situated
close to the Study Area. This will stimulate the local economy through a trickledown
effect.

The influx of job seekers would lead to the development of informal settlements due to
the absence of surplus housing facilities. The informal settlements developed in this
manner would lack basic infrastructure and services, such as adequate sanitation systems
and health facilities. Thus. in-migrants would rely on the cxisting infrastructure and
services within the Study Area and in and around the towns of Islamkot and Mithi, which
would burden the existing infrastructure and services, This can possibly generate conflict
between locals and the in-migrants. To avoid this. infrastructure and services would have
to be scaled up in areas where there is in-migration. However, the district and tehsil
administration of the Study Area do not possess the necessary resources for this. Conflict
can also be caused if the in-migrants occupy land that the inhabitants of the Study Area

Hagler Bailly Pakistan Project Impacts and Mitigation Measures
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consider as their own, which can give rise to disputes over the rightful ownership of the
land. While SEL will not be able to address such conflicts by itself, SEL will report such
cases to the local authorities as soon as they arise and work in collaboration with local
authorities to resolve such disputes.

Proposed mitigation, enhancement and good-practice measures include:

» Limit employment of non-locals (persons from outside Tharparkar District). In
support of this, establish and raise awareness of recruitment offices for ‘non
locals’ in identified locations outside of Tharparkar District (such as Karachi).
Support training of local people in getting the required skills to get employment in
the power plant.

» In association with other community development programs, support local
authoritics in Mithi to increase their capacities to deliver services to an increased
population. Determine the nature of support, which may include town planning,
waste management and access to basic health care and education.

» Encourage local communities to use the grievance procedure for concerns related
to deterioration of local services and conflicts over land ownership.

»  Work with the concerned legal and traditional authorities to establish land
ownership in the Study Area before commencement of construction.

» Support local government in the management of informal settlement.
» Support NGOs specializing in informal settlements to assist local government.

In-migration of people in the Study Area can result in deterioration in public health due
to increased chances of exposure to communicable diseases such as tuberculosis,
diarrhea, and malaria. The potential spread of communicable diseases can be exacerbated
by factors associated with the development of informal settlements. Such factors would
include unsanitary and congested living conditions in informal settlements, lack of
potable water, malnutrition and lack of awareness about health prevention measures
amongst in-migrants. Tlie in-migration of people would also worsen public health
conditions since it would burden the existing health facilities, which are not equipped to
handle a large increase in population and thus, number of patients, in the Study Area.

Proposed mitigation, enhancement and good-practice measures include:

» Develop and implement management policies for tuberculosis, diarrhea, malaria
and other communicable diseases, focusing on prevention, control, diagnosis and
treatment in coordination with NGOs and local governiment.

» Provide health and hygiene education awareness prograiis to local communities,
educational establishments and employees.

» Undertake health screening of employees.

6.3.4 Ecological Impacts

Any ecological impact from the Project will be incremental over the impact of the mining
activities in Block 11. In the ESIA for the Block 1 Coal Mine, it is stated that other than
potential impact on the vulture habitat, no significant impact of the mining on the flora

Hagler Bailly Pukistan Project Impacts and Mitigation Measures

D7V02SON: 02/03/17 6-13



ESIA of 330 MW Coal-Fired Power Plant in
Energy Park, Block Il Thar ¢ ‘oalfields

and fauna of the area are anticipated. No threatened mammals or reptiles are found in the
Study Area. Although part of the Thar Desert in the project area is cultivated, the
agricultural activity is not very intense. Thus the natural habitat is relatively intact. Site
clearance for the power plant and related infrastructure will result in immediate and direct
habitat loss, however the risk of direct killing of animals is minimal as the animals are
likely to move away from the area once the clearance has started.

The habitat in the Thar Desert area is important for survival of vultures as one
Endangered and three Critically Endangered species of vultures are breeding in the Thar
Desert. Availability of nesting sites and food are principle factors that determine the
population of vultures in an area. The vulture population in the Indian subcontinent is
declining due to existing threat to the vulture population. The cause of this is preswinably
poisoning by the veterinary drug Diclofenac, probably combined with other causes
(BirdLife International 2010)'%®_ The birds feed on carcasses of animals treated with the
veterinary drug.

Availability of nesting sites and food are principle factors that determine the population
of vultures in an area. Clearing of land for power plant will reduce the potential habitat
area of these vultures. While the trees for nesting and the feeding areas are widespread in
the Thar Desert, a program for management of vulture population in the immediate
vicinity and within Block 11 supported by the Project will be required to contribute to the
ongoing efforts of the Sindh Wildlife Department and other conservation groups in
preventing the extirpation of this species from the Thar area. Vultures prefer to make
nests on P’rosopis cineraria trees in the Thar Desert. Prosopis cineraria trees can be
planted outside the area that will be directly impacted by Project operations so the
vultures can have access to alternate nesting sites. Such plantation may be started early
during the Project to minimize the potential impact of habitat loss during the construction
period.

6.4 Cumulative Impact Assessment

The cumulative impacts of future developments that will affect the environment in the
Study Area are discussed in this section. These include developments in Block 11, Block
VI and Block I1I A&B of the Thar coalfields.

6.4.1  Cumulative Impacts on Air Quality

As with time the Block 11. VI and 11l A & B will be fully developed and generating
electricity to their maximum capacity, they will cumulatively deteriorate air quality of the
Study Area.

Future Developments

The future developments in the adjacent blocks to the Energy Park are summarized in
Exhibit 6.5. The expected location of these developments are shown in Exhibit 6.6.

'% BirdLife International 2010. Species factsheet: Neophron percnopterus. Downloaded from
hitp://www.birdlife.org on 27/6/2010.
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Exhibit 6.5: Future Developments near Study Area

Block No. Coal Mine Power Plant Source
Block 11 up to 22 mtpa | 3,960 MW  ESIA of Block Il Mining and Power Project'®
Blockﬁ IH-A" & B | 6.5 nﬁpa b 1320 MW Backgrouhdihﬁrﬁxation doéﬂé{eh.t for ESIA of
Biock il A & B Mining and Power Plant Project
Block VI ysmpa | 660MW | ESIA of Block VI Mining Project!®
Total 31 5mtpa = 5940 MW -

It is assumed that all coal plants follow the same specification as the current Project.

07 Hagler Bailly Pakistan, February 2011, Environmental and Social Study of Thar Coal Block 1 Mining
Project for Sindh Engro Coal Mining Company.

198 Hagler Bailly Pakistan (HBP), April 2013, Environmental and Social lmpact Assessment of Block VI
Lignite Mining Project for Sindh Carbon Energy Ltd [now Oracle Coalfields Limited].
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Exhibit 6.6: Future Developments
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Modeling Results and Discussion

The measured and modeled results are compiled in Exhibit 6.7.

Exhibit 6.7: Predicted Annual Cumulative Results (pg/n]})

Pollutant | Simulated = Predicted Ambient Predicted Ambient SEQS IFC EHS
Baseline | Incremental impact | Cumulative Impact i target limits

SOz 167 17.6 355 80 , -

PM1o >140 2 1402 L 140.8 126 . 70

The following conclusions can be drawn:

» The annual concentrations of SOz and NO2 complies with both SEQS and [FC
ELIS limits. There is significant increment in SOz and NO, concentrations due to
addition of more coal power plants. This leaves narrow room for developments in
other blocks.

» The PM; s concentrations comply with both SEQS and 1FC EHS limits.

» The PMo concentrations exceeds he standards. This increase is due to the dusty
environment of the area.

6.4.2 Cumulative Impacts on Water Resources

‘The mining activities will result in ground water dewatering which will lower the ground
water table in the area. The combined impacts are expected Lo be significant. However, as
mining is beyond the scope of this Project, this impact is not quantified further. There
should be a collective action plan developed between mine developers to quantify and
address the potential inpact on communities that a lowering ol the ground water table
will have as these communities depend heavily on ground watcr wells for water.

Water consumption for the proposed 330 MW power plant is expected to be between
§,200 to 1400 m*/br. Therefore the total water consumption for all power plants can be
roughly estimated to be around 20,400 to 23,800 m3/hr (200 — 233 cusecs). While the
source of water for initial projects will be from the LBOD, it is likely that future projects
utilize water from the dewatering of coal iines. Similarly, while initial projects will
dispose water via the effluent channel to the Runn of Kutel it is likely future projects
dispose water via re-injection of water into the Sub-Recent Aquifer. A synergistic plan
should be adopted between various mine and power plant developers for the use and
disposal of waler to minimize the impact on the local water resources.

6.4.3 Cumulative Impacts on Employment

Employment in the construction and initial phases of the projects is expected to be the
highest. However, the cumulative impact is assessed based an the operational phase of
the projects.
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The Proposed project is expected to employee 100 permanent staff positions. Therefore,
it can be estimnated that the combined employment generated by the power plants will be
approximately 1700 persons. However, this figure may be lower due to efficiencies of
scale once all plants are operational.

The ESIA of the Block VI mine estimates permanent positions for 340 people as the
number of shovels and dunp trucks are reduced in line with a reduction in overburden
stripping and a move o conveyors.'” This is 136 petsons per mpa coal extracted for a
total estimated 4284 staff for the future developments. As with the power plants
cconomics of scale of larger mines may result in a lower number of persons employed.

The total direct permanent employment is therefore estimated at 6000 persons. There is
expected to be significant indirect employment to provide services for the projects.

6.4.4 Cumulative Impacts on Traffic

The impacts of Thar coal development on the transport network could result from the
transport of coal to the rest of the country, and the transport of goods and labor to and
from the Thar coalfields.

Coal Transport

The export of coal from the Thar coalfields to the rest of the country could significantly
impact the traffic situation of the area, Two proposed coal power plants (a 660 MW
power plant in Lakhra and 1320 MW power plant in Jamshoro) are designed based on a
coal mix of imported and Thar coal. However, it is unlikely that the coal will be
transported to these power plants by road for the following reasons:

I. These projects are funded by the Asian Development Bank (ADB) which has
stipulated that the Thar coal be transported by rail.

2. The design of these power plants is based on an 80% imported to 20% Thar coal
mix. This reduces the requirement of transport for Thar coal.
3. Thar coal is of low quality and has a high moisture content, therefore transport

over long distances is expensive.

Therefore, the transport of coal away from the Thar coalfields is not expected to have a
major impact on traffic,

Project Activities

Assuining that employees stationed at the mine and power plant are on a 21 day work

10 day leave schedule they will use transport on roads twice a month. This translates (o
600 busses per month (with 20 person capacity) or 20 busses per day. lLocal roads should
be able to handle this increase in traffic. Increase in traffic due to short trips, indirect
increase in population, and transport of goods and services will also impact the traffic
conditions.

1% Hagler Bailly Pakistan. ESIA of Lignite Mining Project. Oracle Coalfields. Pakistan, April 30th 2013
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7. Environmental Management Plan

The main objective of the Lnvironmental Management Plan (EMP) is to identify
mechanisms to implement the environmental mitigation measures discussed in

Chapter 6. 1t is the fundamental tool that ensures that all mitigation measures are
consolidated, their implementation responsibilities identitied and the resources required
to implement the measures are provided. Further, the EMP includes monitoring measures
as a feedback mechanism on implementation and effectiveness of the mitigation
measures.

EMP is prepared for all the identified environmental impacts during design, pre-
construction, construction, operation, and closure stages. The methodology followed for
preparing the EMP consists of the following steps:
» ldentify mitigation and enhancement measures for each identified impacts and
risks,
» ldentifying the organization or person that would be responsible for implementing
the measures, and
» Developing a mechanism for monitoring the proposed mitigation measures.

‘The EMP will be included in all bid documents of the Project and will become a part of
the EPC works contract. The strict implementation of the EMP and project management’s
strict enforcement of the adequate construction practices and standards will greatly
reduce the negative impacts of the Project.

The EMP contains the following elements:

An institutional framework for effective implementation of the plan

v

v

The Mitigation Plan which summarizes the mitigation ineasures to be
implemented.

A monitoring plan with guidelines on reporting and feedback
Suggested training programs to build capacity for the implementation of the EMP

A framework for the establishment of a grievance rediess mechanism

v v v V¥

Guidelines for the developinent of supplementary, content specitic plans
inchuding:

> Construction Management Plan
> Coal Dust Management Plan

> Emergency Response Plan

>  Waste Management Plan

» Guidelines on how changes to the EMP and Project with be handled.

Hagler Bailly Pakistan Environmental Manage ment Plan
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7.1 Institutional Framework for Implementation of EMP

Institutions responsible for executing and monitoring the environmental aspects of this
Project are:

» The top management of SEL will be ultimately responsible to ensure that the
EMP is implemented. For this purpose, SEL will develop and maintain internal
institutional capacity for environmental management.

> Engineering, Procurement and Construction (EPC) and other contractors (the
‘Contractors’) will be primarily responsible for monitoring of the implementation
of the EMP. EPC will monitor all activities of all contractors procured under the
Project. As several contractors will be working simultaneously for timely and
speedy implementation of the project. it is important that EPC has to effectively
supervise and monitor the environmental activities being implemented in the
field. The EPC is also responsible to update or make necessary changes to the
EMP if required based on the revised designs and locations.

» Each contractor procured for this project will be responsible for implementation
of the EMP to the extent that it applies to the contractor’s area of work. Each
contractor will be expected to have an environmental management system,
preferably compliant with 1SO 14001:2004 Environmental Managenient System
(1EMS) certification. The EPC contractor will be required to have one
Euvironmental Specialist and one Occupational Health and Safety Specialist, who
will be working in close coordination with the environmental staff of SEL..

Specific roles and responsibilities for environmental monitoring are provided in
Exhibit 7.1.

Exhibit 7.1: Roles and Responsibilities for Environmental Monitoring

Aspect SEL’s Contractor’s Relevant
Responsibilities Responsibilities i Documentation
Contracting Ensuring that monitoring and Understanding the Contract between
I mitigation requirements are | requirements and | SEL and the

iincluded in the contract , estimating the required | contractor(s)
: between SEL and the | resources :
| construction contractor(s). |

Monitoring Ensuring finalization of Prepare a construction Finalized

plan _monitoring plan and - management plan ; Monitoring plan
- construction management | . and Construction
: plan before construction . Management Plan

. commences,

Resources nsuring availability of Ensuring availability of Project budgets

esources required for i resources required for
- environmental monitoring ' environmental monitoring
Itagler Bailly Pakistan Environmental Management Plan
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Aspect SEL's Contractor's Relevant
Responsibilities Responsibilities Documentation
Environmental | Designating an : Designating an Job descriptions
staff Environmental Manager for | Environmental Manager for |
the project the project (may be *
. combined with health and
' safety)
Monitoring Undertaking regular | Undertaking regular Inspection and
surveys and inspections and carrying out inspections and collecting i survey reports
inspections further measurements when ; data on environmental
necessary performance, and cairy out
surveys
Environmental | Conducting periodic audits Conducting periodic ! Audit reports
audit of the construction site and | internal audits
commissioning third party |
audits
Reporting Ensuring that periodic Producing environmental Environmental
environmental monitoring monitoring reports monitoring reports
reports are received from the periodically and distributing
construction contractor(s) those among the Owners
and reviewing those reports management and
appropriate staff members
Corrective Verifying that activities Carrying out corrective : Corrective action
actions carried out comply with the | actions as required | record
| ESIA/EMP and identifying
corrective actions if needed %
Maintenance | Maintaining monitoring data | Maintaining monitoring i Environmental
of record and recording all incidents of ' data and recording all . databases
environmental significance tincidents of environmental |
and related corrective | significance and related !
measures x corrective measures x
7.2 Mitigation Plan

The environmental and social miti

>

The measures that are required to be implemented during th

gation plan includes the following:

and implementation phases of the Project are identified

>

For eac

implementation is identified

» The tining to unplement and the Jocation to implement

Exhibit 7.2 shows mitigation plan for design, construc

Project.
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Exhibit 7.2; Mitigation Plan for Design, Construction, Operation and Closure of the Project

Aspect or Concern Potential Environmental Environmental Mitigation and Management Measures - When Responsibility
Impact :

A. Design Phase

Project Disclosure Statutory compliance with | Subr‘m‘t‘ ESIA to Sindh EPA and obtain approval. ' . Before start of ' SEL
- Sindh Act 2014. . construction 5

Stack Emissions -S02, NOx and PM “Ensure that the following equipment are included in the project ‘During design Design Contractor,
emissions from the stack design: . SEL

> ESP (High efficiency 99.9%) to limit the total PM emissions
> Dry low NOx burners to minimize NOx generation
> Limestone injection to limit SO, emission
> Continuous stack emission monitoring equipment
‘The equipment type and details may be changed as long as the
- objectives are met.
Plant Wastewater Pollution of soil and Ensure that an appropriately sized evaporation pond is included in . During design ~ SEL

System receiving water body; ‘the design to receive all waste other than the cooling tower
compliance with standards - blowdown.

_Ensure that the piant wastewater streams, in particutar the cooling During design  Design Contractor,
- tower blowdown, boiler blowdown, floor washing, storm water : - SEL

-runoff, and domestic waste, are designed in a manner that all

‘waste streams are segregated.

“Ensure environmental friendly disposal of cooling tower blowdown - During design SEL
- by making arrangements with the GoS or alternate disposal :
scheme.

‘Ensure that the effluent disposal mechanism used has been During design  SEL
approved by the SEPA. :

Ensure that the effluent complies with the requirements of the During design  Design Contractor,
. waste water disposal scheme. . SEL

Hagler Bailly Pakistan Environmental Management Pian
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Aspect or Concern Potential Environmental Environmental Mitigation and Management Measures - When - Responsibility
‘ Impact ‘ ]
Hazardous waste ' Unsafe handling of Ensure that an appropriately sized hazardous waste handiing During design - SEL

‘ hazardous waste

facility is included in the power plant to handle low-volume

hazardous waste such as batteries

Land transformation  Surface disturbance for
construction of infrastructure :
- and topographic change

- Avoid unnecessary disturbance of natural ground cover (e.g.

prevent unnecessary off-road driving) and rehabilitate disturbed

‘land (e.g. by rock cladding) as soon as possible to avoid erosion.

‘Incorporate wind and water erosion control measures and dune
: management where necessary into project design.

. Require drainage facility designs to be adequately sized for
“expected storm events.

. Ensure maintenance of drainage systems.

B. Construction and Implementation Phase

Construction Construction activities
management - although temporary can
‘ potentially have adverse

Ensure that a detailed Construction Management Plan (CMP)
- based on the skeleton plan inciuded in Section 7.6.11is

: developed

“impact on the environment.

Before : Contractor
_construction

Ensure that the CMP is implemented

During ' Contractor

- Construction

C. Operation and Maintenance Phase

Water and Effluent Waste

Wastewater from Pollution of receiving water - Complete segregation of wastewater streams to ensure that all - During operation | SEL
plant - bodies. _streams other than the cooling tower blow down are routed to the
' - evaporation pond
' Recycle wastewater as much as possible to conserve water
Storm Water Typically storm water runoff - Route the runoff to the settling basin for retention and settling of

contains suspended
sediments and may contain
metals and petroleum

suspended solias. and the clear water from there may be used for
dust suppression system.

During operation ‘SEL 7

Hagler Bailly Pakistan
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Potential Environmental
Impact

Aspect or Concern

Environmental Mitigation and Management Measures : When Responsibility

hydrocarbons, if it includes
water from operation area

Wastewater from . Soil and receiving water

Housing Colony : body pollution

Separate storm water from process and sanitary wastewater
streams in order to reduce the volume of wastewater to be treated
prior to discharge

Install and maintain oil water Separators and grease traps as
appropriate at refueling facilities, workshops, parking areas, fuel

storage and containment areas.

Provide adequate storm drains along the boundary of the plant
area and within the plant area to drain off the storm water during

:monsecon period.

Keep limestone and gypsum storage areas covered so that there

will be no contaminated runoff

Treat the low-hazard colony wastewater (non-toilet wastewater or During operation | SEL
the gray water) and use it for sprinkiing and for plantation :
purposes.

Fugitive Emissions

Coal Storage Areas  Dust emissions

 Fire hazards from auto
: generated combustion

Emissions from fuej

Limit the coal stockpile height to 15 mete
- avoid air passages to prevent self-combustion of coal.

: Periodicaily inspect mechanical seals in pumps:

Provide dust extraction/suppression system at transfer points of
conveyor system and ventilation system to supply fresh air:

Roof extraction fans will be provided in essential areas like
crusher house and boiler bunker floors.

During operation | SEL

Provide water sprinkling system at material handling and storage
i yard;

Ali roads within the plant shall be asphaited: and

Develop greenbelt around the plant to arrest the fugitive
issions.

rs and compact coal to During operation : SEL

During operation | SEL
Maintain valves, flanges, joints, roof vents of storage tanks; and :

. Ensure submerged filling of liquid fuel storage tanks.

Hagler Bailly Pakistan
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Aspect or Concern Potential Environmental
Impact

Environmental Mitigation and Management Measures . When Responsibility

Ash Disposal

Fly ash Dust emissions

The following strategies will be adopted: During operation - SEL

. » SEL may initiate a study to assess the feasibility of promoting °
the manufacturing of cement and brick biocks as a local
industry

» In case such industry is developed, SEL will provide
incentives such as making ash available without any
payment, to the local manufacturers.

» Basic technology, as well as initial expert advice for using fly
ash in making bricks and cement blocks, will be provided to
local brick and cement block makers free of charge.

- » Where feasible, SEL will use fly ash building materials in
future construction to instill confidence in local people
regarding fly ash building materiais.

_» Allash that is not utilized for brick and cement block
manufacturing will be disposed of with the coal mine
overburden.

Air and Noise pollution

Air Pollution “Changes in ambient air
quality due to stack
i emissions

Regularly monitor ambient air gquality as recommended in the During operation - SEL
environmental monitoring pian (Section 7.3.1).

Continuous emission monitoring (CEM) of emission from stack of

: coal-fired boilers

Noise poliution Noise from the equipment

The following strategies will be adopted: - During operation SEL

. » Occupational noise exposure to workers in the form of 8~
hourly time weighted average will be maintained well within
the applicable NEQS limits.

» Acoustic enclosures will be provided wherever required to
control the noise level.

Hagler Bailly Pakistan
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Aspect or Concern Potential Environmental Environmental Mitigation and Management Measures . When Responsibility
impact

> Anywhere not possible technically to meet the required noise
levels, personal protection equipment will be provided to the
workers.

Health and Safety

Boilers -Higher exposure to electric - The following strategies will be adopted: : During operation SEL
- and magnetic fields '

- > Train workers in the identification of occupational EMF/EM]
ievels and hazards.

> Establish and identify safety zones to differentiate between
work areas with expected elevated EMF/EMI levels
compared to those acceptable for public exposure, and limit
access to properly trained workers.

> Implement action plans to address potential or confirmed
exposure levels that exceed reference occupational exposure
levels developed by international organizations such as the
International Commission on Non-lonizing Radiation
Protection (ICNIRP), the Institute of Electrical and Electronics v
Engineers (IEEE). Personal €Xposure monitoring equipment
will be set to warn of exposure levels that are below
occupational exposure reference levels (e.g., 50 percent).
Action plans to address occupational exposure may include
limiting exposure time through work rotation, increasing the
distance between the source and the worker, when feasible,
or the use of shielding materials.

¢ » ldentify potential exposure levels in the workplace, including
' surveys of exposure levels and the use of personal monitors
during working activities.

‘ Heat Exposure - Provide adequate ventilation in work areas to reduce heat and
: - humidity;

Reduce the time required for work in elevated temperature

. environments and ensure access to drinking water:

-D.uring; o"peraﬂﬁon ' SEL

Hagler Bailly Pakistan Environmental Management Plan
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Aspect or Concern  Potential Environmental Environmental Mitigation and Management Measures When i Responsibility
Impact ‘

- Regularly inspect and maintain pressure vessels and piping

' Shield surfaces where workers come in close contact with hot
equipment, including generating equipment, pipes etc.:

. Use warning signs near high temperature surfaces and personal
 protective equipment (PPE) as appropriate, including insulated

| gloves and shoes.

Socioeconomic Impacts

Changes to society Creation of job opportunities | The following strategies will be adopted: During design SEL
» 1 and planning

and throughout

construction and

operation

 » Develop policy and procedures for preferred employment for
locals (from within the Study Area or within the Tharparkar
District) and limiting employment of non-iocals.

. » In association with other community development programs,

: support local authorities in Mithi to increase their capacities to
deliver services to an increased population. Determine the
nature of support, which may include town planning, waste
management and access to basic health care and education.

© » Encourage local communities to use the grievance procedure
for concerns related to deterioration of local services.

» Require the Project employment to be free of child and forced
labor.
Increase in local : Unsanitary and congested » Develop and implement management policies for During design SEL
population living conditions in informal tuberculosis, diarrhea, malaria and other communicable and planning

- settlements diseases focusing on prevention, control, diagnosis and and throughout

Lack of potable water : treatment in coordination with NGOs and local government. construction and

Malnutrition . » Provide health and hygiene education awareness programs operation

to local communities, educational establishments and

' Lack of awareness about -
empioyees.

“health prevention measures
among in-migrants

Hagler Bailly Pakistan Environmental Management Plan
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Aspect or Concern Potential Environmental Environmental Mitigation and Management Measures When Responsibility
Impact
Local culture ‘Increase in social ills in Require non-iocals employed by the Project to adhere to a ' During design  : SEL

communities affected by in-
- migration of workers and
- job-seekers

Economic growth Unequal empowerment and ;

and inflation reduced resilience amongst
| the vulnerable groups due
"to Project related economic
activities

social ‘code of conduct' in terms of relations with local
communities.

Provide employees and visitors to the site with cultural
awareness training.

Establish local CBOs and NGOs relating to women's issues.

Increase access to Support equipment and training for
specific jobs for disabled people.

Increase access to support and training for specific jobs for
vulnerable communities,

Provide skill training for people lacking formal education
either to access Project related jobs or to participate in
alternative employment programs.

Develop and implement a gender education program
promoting participation of women in economic activities while
pratecting their dignity and culture.

Through induction training, promote awareness of vulnerable

groups and how they should be treated.

Include provisions on a safe and enabling working
environment for women workers in the human resource
policies.

In partnership with other developers in the area, develop a
training program targeted at focal people at or below the
poverty line.

Develop a program to create alternative employment
initiatives aimed at local people at or below the poverty line.

Encourage government and NGOs to assist economically
poor in restoration and strengthening of their livelihood
options.

and planning

- and throughout
. construction and !
' operation

. During design SEL

- and planning

- and throughout

- construction and
operation

' During design SEL
“and planning

and throughout
construction and
operation
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Aspect or Concem  Potential Environmental
: Impact

Environmental Mitigation and Management Measures - When Responsibility

Conflict Project actions eading to
i tension and discord in jocal
.communities

Implement a local employment policy and community During | SEL
development program. construction and

o _— . . i operation
Maintain regular communication with communities and other operat

stakeholders to minimize tensions arising from Project
activities.

Establish a Grievance Redress Committee, and encourage
and facilitate stakeholders to use the mechanism 1o express
concerns.

Provide sufficient resources to the community development
program to enable them to monitor negative perceptions and
associated tensions, and to address them in a timely fashion. !

Establish a community based monitoring and evaluation
strategy o monitor the potential impacts on communities,
especially those to be relocated.

Consider vuinerable groups for alternative livelihood
opportunities arising due to the Project.

Local employees | Skills development and
_ capacity building of potential
‘local employees

Establish a baseline to assess levels of literacy and skills and During detailed ° SEL
to determine local interest in literacy and vocational training  design and

to complement existing skills. planning
Support the establishment of a ‘feeder program’ providing Throughqut

g o . construction and
basic literacy, health & safety and personai life skilis for operation

potential candidates of unskilied positions.

Prepare and implement a training and skilis development
plan for the Project workforce.

Support a ‘vocational training program’ to assist local people
to qualify for semi-skilled positions.

Create technical training opportunities/programs for local
communities according to technological needs anc provision
of employment after compietion of training.
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7.3 Monitoring, Reporting and Feedback

Environmental monitoring is a vital component of an EMP. It is the mechanism through
which the effectiveness of the EMP is gauged. The feedback provided by environmental
monitoring is instrumental in identifying any problems and planning corrective actions.

7.3.1  Monitoring Plan

Monitoring of environmental components and mitigation measures during
implementation and operation stages is a key component of the EMP to safeguard the
protection of environment. The objectives of the monitoring are to:

I. Monitor changes in the environment during various stages of the project life cycle
with respect to baseline conditions.

2. Manage environmental issues arising from construction works through closely
monitoring the environmental compliances.

A monitoring mechanism is developed for each identified impact and it includes:

» Location of the monitoring (near the Project activity, sensitive receptors or within
the Project influence area

» Means of monitoring, i.e. parameters of monitoring and methods of monitoring
(visual inspection, consultations, interviews, surveys, field Mmeasurements, or
sampling and analysis)

» TFrequency of monitoring (daily, weekly, monthly, seasonally, annually or during
implementation of a particular activity)

The monitoring program will also include regular monitoring of construction and
operation activities for their compliance with the environmental requirements as per
relevant standards, specifications and EMP. The purpose of such monitoring is to assess
the performance of the undertaken mitigation measures and to immediately formulate
additional mitigation measures and/or modify the existing ones aimed at ineeting the
environmental compliance as appropriate during construction.

The proposed monitoring plan is provided in Exhibit 7.3.

Hagler Bailly Pakistan Environmental Manage ment Plan
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Exhibit 7.3: Environmental Monitoring Plan during Construction and Operation

Energyv Park. Block Il Thar Coalfielas

Work sites

all works

Aspect Location What to monitor Frequency Responsibility Trigger for Corrective
Action
Hydrocarbon and Construction camps and storage Visuat Inspection of storage Monthty Contractor Evidence of spills
cnemlcal Spl" snes facilities
A|r Quahty Constructxon sites Visual inspection tc ensure good Daity Contractor _V|dence of non-
standard equipment is in use compliance
and dust suppression measures
(spraying of waters) are in place.
Villages of Bitra, Saleh Jhanji, Air quality monitoring (T otal PM, Annually, starting as  SEL SEQS (for gases) and
Jaman Samo and Aban Jo Tar  PMio, PMzs, NOx, SOz2) early as possible baseline value as
and one reference site before construction given in the ESIA and
One continuous any data collected
monitoring station before start of
constructuon
Construction sites Visual inspection to ensure good Weekly Contractor Evidence of non-
standard equipment are in use comphance
Village of Bitra and one Hourly, day and night time noise Annually, starting as  SEL NEQS and basehne
reference site levels (dB) monitoring using early as possible value based on data
noise meters before construction collected before start
of constructlon
Waste Management  Construction camps and Visual inspection tnat solid Monthly Contractor Evmence of non-
construction sites waste is disposed at designated compliance
site
Drinking water and in construction sites and Ensure the constructlon workers Monthly Contractor Evidence of non-
sanitation construction camps are provided with safe water and compliance
samtatlon facnmes in the sne
Reinstatement of All work sites Vasual inspection After completion of  SEL Evidence of non-

compliance
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Aspect Location

What tc monitor Frequency

Responsibility

Trigger for Corrective
Action

Safety of workers At work sites

Wastewater

Stack Emissions Boiler stack

Groundwater

Employment
SEL orits contractors

Grievance

Hydrocarbon and Storage area

chemical storage

Traffic Safety Haul Roads

ash -
specifications

Usage of Personal Protective
equipment

Monthly

Contractor

Evidence of non-

After waste water treatment and Parameters in NEQS (only those Annually
at the final disposal point ‘

which are likely to exceed)

SEL

NEQS

All wells in the village of Bitra

Villages in the Study Area "

address them

management are eng

Monitoring of flue gases flow

Continuous monitoring of SOz, Continuous

NOx, and PM.

e |eve| . an d TDS Mommy S

Al hiring undertaken directly by Domicite, age, qualifications and Quarterly

salary of all employees in
Mmanagement, technical, skilled
and unskilled category

Nature and frequency of
grievances and time taken to

Visual Inspection of storage

facilities

Visual inspection to see whether Monthly

proper traffic signs are placed
and flagmen for traffic
ed

Heavy metals (Mainly As, Bﬂe, V
Cd, Cr. Pb, Hg, and Ni)

Quarterly

and carbon content

Quartery

onthly

Once in 6 months

-

Contractorand
SEL

Contractor and

SEL

 SEL through

recognized

laboratory

SEL

NEQS to the extent

applicable

More than 10%
change in water leve|
or TDS as compared

to seasonal average

Non-compliance with
the employment policy

Increase in number of

grievances or delay in

addressing them

Spills and leakages

‘Léc‘k of facilities

More than 10%

increase over baseline
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7.3.2 Reporting and Feedback Mechanism

The EPC Contractor will prepare a ‘Construction Management Plan” (CMP)
demonstrating the manner in which they will comply with the requirements of mitigation
measures proposed in the EMP of the ESIA Repoit. The CMP will form the part of the
contract documents and will be used as monitoring tool for compliance. Violation of the
compliance requirements will be treated as non—compliance leading to the corrections or
otherwise imposing penalty on the contractors

EPC Contractor, through the environental specialist on the team, will prepare periodic
(not more once every three months) status reports on the EMP implementation. Such
reports will carry information on the main types of activities carried out within the
reporting period, status of any clearances/permits/licenses which are required for carrying
out such activities, mitigation measures applied, and any environmental issues emerged
in relations with suppliers, local authorities, affected communities.

The EPC Contractor’s reports will be based on reports prepared by various subcontractors
and their own monitoring and supervision. EPC Contractor shall assess how accurate is
the factual information provided in the contractor’s reports, fill any gaps identified in
them, and evaluate adequacy of mitigation measures applied by subcontractor. EPC
Contractor must highlight any cases of incompliance with EMPs, inform on any acute
issues brought up by contractor or revealed by supervisor himself, and propose corrective
actions.

After completion of EPC Contractor’s contract, SEL will be in charge of the operation
and maintenance of the Project. HSE Departiment of SEL will be responsible for
compliance with the moniioring plan during operations.

Feedback and adjustment will be carried out in two tiers. Upon request for EMP
modification by the Subcontractor, EPC Contractor and SEL will review the proposals in
detail and consider their acceptance or rejection. Primarily, only those modifications will
be considered, which do not contravene the conditions of the environmental approval
from SEPA. SEL will consider the recommendations of the EPC Contractor but it will be
the final authority on approval of the change. It may decide to undertake studies before
approval of the change.

7.3.3 Meetings

An effective mechanism to communicate and record environmental information during
the Project is an essential requirement of an EMP.

Two kinds of cnvironmental meetings will take place during the project:

» Kick-off meetings

» Fortnightly meetings
The purpose of the Kick-off meeting will be 1o present the EMP Lo project staft and
discuss its implementation.
A fortnightly meeting will be held during construction phase at site. The purpose of this
meeting will be o discuss the environmental issues and their management. The

Hagler Bailly Pakistan Environmental Management Plan
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proceedings of the meeting, the required action. and responsibilities will be recorded in
the form of a brief report.

7.3.4 Change-Record Register

A change-record register will be maintained at the site, in order to document any changes
in EMP and procedures related to changes in the project design, construction plan or
external environmental changes affecting the EMP. These changes will be handled
through the change management mechanism discussed later in this chapter.

7.4 Training

Environmental training will help to ensure that the requirements of the environmental
assessment and EMP are clearly understood and followed by all project personnel in the
course of the project. SEL. will initiate a training program to ensure that its employees
and that of its contractors have the required knowledge and skill to manage the

environmental aspects of (heir res

pective jobs. The proposed environmental trainings
listed in Exhibit 7.4, which will be finalized before the commencement of the project.

Exhibit 7.4: Proposed Environmental Trainings

Type of Training

Personnel to be
Trained

Training Description

Occupational Health
and Safety

‘Occupational Health-
and Safety

VHealth, Saﬂfé.tﬂy énd
Environmental
Auditing

Waste Disposal and
Handling

Social &

Environmental laws &

regulations, norms,
procedures and
guidelines of
Government
Implementation of
environmental
management and
monitoring plant

Defensive driving

EHS Manager
Plant managers and

supervisors

Workers
Staff

VStaff responsible for

inspection/audits

Vﬁelevant Work'ersr
Relevant Staff

EHS staff

Plant managers and
supervisors

EHS staff

Responsible
supervisory staff

Management
All drivers and their

supervisors

Awareness to conform to safety codes.
Mandatory use of PPE by the senior

administration during all plant visits

Heaith, safety and hygiene
Proper usage of personnel protective gear
Precautions to be taken for working in

confined areas.

Procedures to cafry out HAealth, ‘Safe”ty an‘d
Environmental Audits

Reporting requireme_nts
Segregation, identification of hazardous

waste, use of PPEs, waste handiing

Environmental standards and their
compliance

Concepts of environmental management
and monitoring plan

'Svafe drivfng .‘andvhandling of eduipnﬁent '
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7.5 Grievance Redress Mechanism

Timely and effective redress of stakeholder grievances contribute to bringing
sustainability in the operations of a project. In particular, it will help advocate the process
of forming and strengthening relationships between project management and the
stakeholder comimunity groups and bridge any gaps to creale a common understanding,
providing the project management the ‘social license’ to operate in the area. The
grievance redress mechanism proposed for the Project will help achieve the objectives of
sustainability and cooperation by dealing with the environmental and social issues of the
Project.

The proposed grievance redress mechanism will be designed o cater for the issies of the
people that can be affected by the Project. The population that can be affected by the
Project is identified include primarily the villages in the Study Area, which are described
in Chapter 4. However, il can extend other stakeholders. The potential impacts of the
Project are described in Chapter 6.

7.5.1 Regulatory Requirement for Grievance Redress Mechanism

The Pakistan EPA, under Regulation 6 of the 1EE-EIA Regulations 2000, has issued a sct
of guidelines of general applicability and sectoral guidelines indicating specific
assessment requirements. Under the regulations and guidelines, no specific requirements
are laid out for developing a grievance redress mechanism for projects. However, under
its Guidelines for Public Consultation, 1997, the proponents are required to consult
stakeholders during the implementation phase of the project. In this regards, it is stated
that the representatives of local community partake in the monitoring process to ensure a
stable relationship between the project management and the community.

7.5.2 Framework for Grievance Redress Mechanism

Under the Project the following will be established or appointed to ensure timely and
effective handling of grievances:

» A Public Complaints Unit (PCU), which will be responsible to receive, log, and
resolve complaints; and,

»  Grievance Focal Points (GFPs), which will be educated people from each
community that can be approached by the community members for their
grievances against the Project. The GFPs will be provided training by the Project
in facilitating grievance redress.

PCU will be set up under SEL corporate structure. A senior official with experience in
community and public liaison will lead the unit. Two assistants, one male and one female
will be responsible for coordinating correspondence and preparing documentation work
and will assist the senior official. The senior official will be responsible to review all
documentation.

The PCU will be responsibie to receive, log, and resolve grievances. Given that the
female community members have restricted mobility outside of their villages and homes,
the female PCU staff will be required to undertake visits 10 the local communities. The
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frequency of visits will depend on the nature and magnitude of activity in an area and the
frequency of grievances.

The GFPs will be literate people from each community that will facilitate their
community members in reporting grievances from the Project. The GFPs will be
provided training by the Project in facilitating grievance redress. Fach community will
have a male and female GFP appointed for this purpose.

7.5.3 Operating Principles for PCU

The PCU will operate on the principles of transparency, approachability and
accountability. To achieve these, the PCU will be required {o:

> Be equipped to handle grievances in the local languages;

» Be equipped to work through all possible modes of commnunication, such as,
emails, by-post and face-to-face imeetings at plant site or requiring visits;

» Employ female staff, preferably from the nearby communities, to oversee
complaints and issues of the female community members.

> Maintain a log of all grievances, with record of the date and time of the complaint
logged and stakeholder in formation, such as, name, designation and contact
details;

> Provide opportunity to the stakeholder to revert with their comments on the
proposed plan of action;

» Keep the stakeholder informed of the progress in grievance resolution;

» Obtain stakeholder consent on the mechanism proposed to redress the grievance
and document consent; and,

> Maintain confidentiality of the stakeholder. if requested so.

7.5.4 Stakeholder Awareness

The stakeholders will be informed of the establishiment of the PCU through an awareness
campaign. Under the awareness campaign, the proponent will share:

» Objective, function and the responsibilities of the PCU:

» Means of accessing the PCU and the mechanics of registering a grievance at the
PCl;

> Operating principles of the PCU; and,
» Contact details.

Additional awareness campaigns may be organized, if necessary.

7.6 Guidelines for Supporting Plans

Specific management plans, for arcas of concern, will be developed by SEL or

contractors as specified. The framework, outline and requirements for each plan is
discussed in this section.
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7.6.1 Construction Management Plan

Every contractor will develop a specific construction management plan (CMP) based on
the conceptual CMP shown in the Exhibit 7.5. The CMP will be submiited to the SEL for
approval before start of construction activities.
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Exhibit 7.5: Construction Environmental Management Plan

Aspect Objective Mitigation and Management Measure
Planning Clearly identify all areas that will Clearly identify all areas that will be utilized during construction. These include, but are not limited to
be utilized during construction the camp site, storage areas for raw material and equipment, waste yard, storage areas for
potentially hazardous material such as oil, parking area, loading and unloading of material, septic
tanks, housing and construction camp, fuel storage and pipelines, and access routes
Vegetation Minimize vegetation clearance > Removal of trees should be restricted to the development footprint,
a falfi
clearance and felling of trees » Construction activities shall minimize the loss or disturbance of vegetation
» Use clear areas to avoid felling of trees
» A procedure shali be prepared to manage vegetation removal, clearance and reuse
» Inform the plant management before clearing trees
A » Cleared areas will be re-vegetated
Poaching Avoid illegal poaching > Contractual obligation to avoid iffegal poaching
» Provide adequate knowledge to the workers relevant government regulations and punishments
for iflegal poaching
Dischargg from » Minimize surface and > Install temporary drainage works (channels and bunds) in areas required for sediment and
construction sites ground water contamination erosion control and around storage areas for construction materials
» Reduce contaminant and > Prevent all solid and liquid wastes entering waterways by collecting waste where possible and
sediment load discharged transport to approved waste disposal site or recycling depot
;?to water bodies a'ffe;'?tmg > Ensure that tires of construction vehicles are cleaned in the washing bay (constructed at the
umans and aquatic life entrance of the construction site) to remove the mud from the wheels. This should be done in
every exit of each construction vehicle to ensure the local roads are kept clean.
Soif erosion and Avoid sediment and contaminant »  Minimize the length of time an area is left disturbed or exposed.
siftation loading of surface water bodies
and agricultural lands. > Reduce length of stope of runoff
» Construct temporary cutoff drains across excavated area
»  Setup check dams along catch drains in order to siow flow and capture sediment

Hagler Bailly Pakistan
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Aspect Objective Mitigation and Management Measure
» Water the material stockpiles, access roads and bare soils on an as required basis to minimize
dust.
» Increase the watering frequency during periods of high risk (e.g. high winds)
All the work sites (except permanently occupied by the plant and supporting facilities) should be
reinstated to its |n|t|al conditions (rellef topson vegetatlon cover).
Excavation, earth  Proper drainage of rainwater » Prepare a program to prevent standing waters, which SEL will verify in advance and confirm
works, and and wastewater to avoid water during implementation
construction yards ~ and soil contamination. » Establish local drainage line with appropriate silt coliector and silt screen for rainwater or
wastewater connecting to the existing estabhshed dramage hnes already there
Ponding of water  Prevent mosquito breeding » Do not aliow ponding of water especially near the waste storage areas and construc’uon camps
Discard all the storage containers that are capabie of storing of water, after use or store them in
inverted position
» Reinstate relief and landscape.
Storage of Prevent spillage of hazardous » implement waste management plans
Poaj:rgﬁ:;iigi and toxic chemicals "» Construct appropriate spill containment facilities for all fuel storage areas
» Remediate the contaminated land using the most appropriate available method to achieve
requrred commercual/mdustnal guxdelme validation results
Land clearing Preserve fertile top soils » Strip the top soil to a depth of 15 cm and store in stock piles of helght not exceedmg 2m and
enriched with nutrients required with a slope of 1:2
Loévﬁgrg;\fm or agricultural » Spread the topsoil to maintain the physio—chemical and biological activity of the soil.
» The stored top soil will be utilized for covering all disturbed area and along the proposed
plantation sites
» Topsoil stockpiles will be monitored and should any adverse conditions be identified corrective

actions will include:

> Anaerobic conditions — turning the stockpile or creating ventilation holes through the
stockpile;

Erosion — temporary protective silt fencing wili be erected:

7
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Aspect Objective

Mitigation and Management Measure

Ensure the topography of the final surface of all raised lands are conducive to enhance natural
draining of rainwater/flood water;

Reinstate the natural landscape of the ancillary construction sites after completion of works

Use vehicles with appropriate exhaust systems and emission control devices.
Establish and enforce vehicle speed limits to minimize dust generation
Cover haui vehicles carrying dusty materials (cement, borrow and quarry) moving outside the

Level loads of haul trucks travelling to and from the site to avoid spillage

Use of defined haulage routes and reduce vehicle speed where required.

Transport materials to site in off peak hours.

Regular maintenance of all vehicles

All vehicle exit points from the construction site shall have a wash-down area where mud and

earth can be removed from a vehicle before it enters the public road system.

Avoid change in local >

topography and disturb the

natural rainwater/ flood water >

drainage

. Construction Control vehicle exhaust
vehicular traffic emissions and combustion of

fuels.

>
construction site

>
>
>
>
>

Minimize nuisance due to noise >

conditions

Prevent accidents and spillage

of fuels and chemicals

Avoid impact on existing traffic >

Maintain all vehicles in good working order

Make sure ail drivers comply with the traffic codes concerning maximum speed limit, driving
hours, etc.

v

Prepare and submit a traffic management plan
Restrict the transport of oversize loads.
Operate transport vehicles, if possible, in non—peak perio

ds to minimize traffic disruptions.

vV v vy

Restrict the transport of oversize loads.
Operate transport vehicles, if possible, in non—peak periods to minimize traffic disruptions.

Design and implement safety measures and an emergency response plan to contain damages
from accidental spills.

Designate special routes for hazardous materials transport.
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Aspect Objective Mitigation and Management Measure
Construction Prevent impact on air quality » Use machinery with appropriate exhaust systems and emission control devices.
machinery from emissions » Regular maintenance of all construction machinery
» Provide filtering systems, duct collectors or humidification or other techniques (as applicable) to
the concrete batching and mixing plant to control the particle emissions in all stages
Redupe impact of noise and » Appropriately site all noise generating activities to avoid noise poliution to local residents.
vibration on the surrounding » Ensure all equipment is in good repair and operated in correct manner.
» Install high efficiency muffiers to construction equipment.
» Operators of noisy equipment or any other workers in the vicinity of excessively noisy
equipment are to be provided with ear protection equipment
» The project shall include reasonable actions to ensure that construction works do not result in
vibration that could damage property adjacent to the works.
Construction Minimize dust generation » Water the material stockpiles, access roads and bare soils on an as reguired basis to minimize

activities

dust.
increase the watering frequency during periods of high risk (e.g. high winds).
Stored materials such as gravel and sand should be covered and confined

» Locate stockpiles away from sensitive receptors

Reduce impact of noise and
vibration on the surrounding

Notify adjacent landholders or residents prior to noise events during night hours
install temporary noise control barriers where appropriate
Avoid working during 21:00 to 06:00 within 500m from residences.

Minimize impact on water quality »

Stockpiles of potential water poliutants (i.e. bitumen, oils, construction materials, fuel, etc.) shall
be locate so as to minimize the potential of contaminants to enter local watercourses or storm-
water drainage.

Storm-water runoff from all fuel and oil storage areas, workshop, and vehicle parking areas is to
be directed into an oil and water separator before being discharged to any watercourse.

Prepare an Emergency Spills Contingency Plan shall be preparec.
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Aspect

Mitigation and Management Measure

Siting and location
of construction
camps

Construction Camp
Facilities

Fuel supplies for

cooking purposes

Site Restoration

Restoration of the construction

camps to original condition

Objective
Minimize impact from >
construction footprint >
Minimize pressure on local >
services >
>
»
>
>
Minimize impacts on the >
environment >
>
>
Discourage illegal fuel wood >
consumption

social point of view,

Arrange accommodation in local towns for small workforce
Locate the construction camps at areas which are acceptabte from environmental, cultural or

Adequate housing for all workers
Safe and reliable water supply.
Hygienic sanitary facilities and sewerage system.

Treatment facilities for sewerage of toilet and domestic wastes
Storm water drainage facilities.

In—house community entertainment facilities.

Ensure proper collection and disposal of solid wastes in the approved disposal sites

Store inorganic wastes in a safe place within the household and clear organic wastes on daily
basis to waste collector.

Establish waste collection, transportation and disposal systems

Ensure that materials with the potential to cause land and water contamination or odor
problems are not disposed of on the site.

Ensure that all on-site wastes are suitably contained and prevented from escaping into
neighboring fields, properties, and waterways, and the waste contained does not contaminate

soil, surface or groundwater or Ccreate unpleasant odors for neighbors and workers.

Provide fuel to the construction camps for domestic purpose
Conduct awareness Campaigns to educate workers on preserving the protecting the

biodiversity and wildlife of the project area, and relevant government regulations and
nishments on wildlife protection.

of the works

Restore the site to its condition prior to commencement

Hagler Baiily Pakistan
D7V02SON: 02/03/17

Environmental Management Plan
7-24



ESIA of 330 MW Coal-Fired Power Plant in
Energy Park. Block 1l Thar Coalfields

Aspect

Objective

Mitigation and Management Measure

Construction
activities near
religious and
cultural sites

Best practices

Water and
sanitation facilities
at the construction
sites

improve workers’ personal

Avoid disturbance to cultural and
religious sites

» Stop work immediately and notify the site manager if, during construction, an archaeological or

burial site is discovered.

It is an offence to recommence work in the vicinity of the site until approval to continue is given
by the plant management.

Maintain appropriate behavior with all construction workers especially women and elderly
people

Resolve cultural issues in consultation with local leaders and supervision consultants

Minimize health and safety risks

Implement suitable safety standards for all workers and site visitors which should not be less
than those laid down on the international standards (e.g. International Labor Office guideline on
‘Safety and Health in Construction; World Bank Group’s ‘Environmental Health and Safety
Guidelines’) and contractor's own national standards or statutory regulations.

Provide the workers with a safe and healthy work environment, taking into account inherent
risks in its particular construction activity and specific classes of hazards in the work areas,

Provide personal protection equipment (PPE) for workers, such as safety boots, heimets,
masks, gloves, protective clothing, goggles, full-face eye shields. and ear protection.

Maintain the PPE properly by cleaning dirty ones and replacing them with the damaged ones.

hygiene

Provide portable toilets at the construction sites and drinking water facilities.
Portable toilets shouid be cleaned once a day.

All the sewerage should be pumped from the collection tank once a day into the common septic
tank for further treatment.
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7.6.2 Coal Dust Management Plan

The coal dust suppression system will be designed during detail design stage. The
following is a general description of the system.

Coal dusts from coal stockpile and coal conveyor belt area are the major source of
fugitive emissions. Dust suppression using a sprinkler system will be primarily employed
to control the coal dust from these areas. Recycled water from the waste water treatment
plants and cooling water blow down wil] be the primary source of water (o the sprinkler
System.

Coal dust suppression will comprise wetting air-borne dust particles with a fine spray of
water, causing the dust particles to agglomerate and move by gravity to the coal stream
flow. Once properly wetted, the dust particles will remain wet for some period and will
not tend to become airborne again. The dust suppression system in the stockpile yard will
consist of swiveling and wide-angle full-cone spray nozzles. These nozzles will be
provided on both sides of the pile and at ground level, spaced every 50 m. Ventilation
slots are proposed in the top portion of the raw coal bunkers, allowing coal fed into the
bunkers to displace any gases that may have formed as a result of resident coal.

In addition coal dust extraction System may also be employed. In this system, dust is
extracted from operations area that generates dust in large quantities such as screening,
loading and unloading.

Rainfall runoff from the coal pile and runoff from the application of dust suppression
sprays will contain mainly suspended solids. This runoff will be routed to the settling
basin for retention and settling of suspended solids, and the clear water from there may be
used for the dust suppression system.

7.6.3 Emergency Response Plans
SEL will prepare an emergency response for natural and human-made emergencies.

Spill Prevention and Mitigation Plan

Liquid waste spills that are not appropriately managed have the potential to harm the
environment. By taking certain actions, the likelihood of spills can be reduced and their
effect minimized.

To avoid spills and to help the cleanup process of any spills, the EPC contractors and the
management and staff of SEL should be aware of spill procedures. By formalizing these
procedures in writing, staff members can refer to them when required thus avoiding
undertaking incorrect spill procedures.

A detailed spill management plan will be prepared for the construction phase. A plan will
also be developed for specific areas during plant operation. These plans will contain the
following:

» ldentification of potential sources of spill and the characterization of spill material
and associated hazards.

» Risk assessment (likely magnitude and consequernces)
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» Steps to be undertaken taken when a spill occurs (stop, contain, repoit, clean up
and record).

» A map showing the locations of spill kits or other cleaning equipment.
Fire Emergency Response Plan

A firefighting system will be installed with a standard operating procedure considering
the potential fire from the sparks in coal storage and handling.

Other Emergencies

Response plans for other emergencies, including but not limited to the following, will
also be developed:

» Vehicle accident
Earthquake
IHeavy downpour and consequent flooding

Electrical hazards

v v v Y

Equipment Fatlure

7.7 Change Management

An environmental assessment of the proposed project has been made on the basis of the
project description available at the time the environmental assessment report was
prepared. However, it is possible that changes in project design may be required at the

time of project implementation. This section describes the mechanism that will be put
into place to manage changes that might aftect the project’s environmental impacts.

Potential changes in project design have been categorized as {irst-order, second-order,
and third-order changes. These are defined below.

First Order: A first-order change is one that leads to a significant departure from the
project described in the environmental assessment report and consequently requires a
reassessiment of the environmental impacts associated with the change.

In such an instance, the environmental impacts of the proposed change will be reassessed,
and the results sent to the Sindh EPA for approval.

Second Order: A second-order change is one that entails project activities not
significantly different from those described in the environmental assessment report, and
which may result in project impacts whose overall magnitude would be similar to the
assessment made in this report.

in case of such changes, the environmental impact of the activity will be reassessed,
additional mitigation measures specified if necessary, and the changes reported 1o the
Sindh EPA, at least a month before undertaking the change

Third Order: A third-order change is one that is of little consequence to the
environmental assessment reports’ findings. This type of change does not result in impact
levels exceeding those already discussed in the environmental assessment; rather these
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may be made onsite to minimize the impact of an activity. The only action required in
this case will be to record the change in the change record register.

To illustrate the magnitude of changes within these orders, examples are presented in
Exhibit 7.6. The types of changes presented encompass a range of scenarios for
iltustration purposes only, and by no means reflect any intention on the part of SEL to
make these changes. The list is also not meant (o be comprehensive, ie, inclusive of all
possible changes that may potentially take place in the design or operation of the plant as
described in the ESIA. For any change not described in Exhibit 7.6. the definition of the
first, second, and third order changes will be used to determine its category.

Exhibit 7.6: Generic Examples of Changes in the Project Design

Change First Order Second Order Third Order
Power plant | Relocated such that the | Relocated such that the
location villages in the area of ' villages in the area of
i influence change " influence do not change
Power plant | If increased significantly | If increased but not | Ifincreased by a small
capacity - (for example, by more | significantly (for i amount (for example, by
 than 33%) from the . example, by more than , less than 20%) from the
! proposed capacity. i 20% but less than 33%) | proposed capacity.
- from the proposed
. capacity.

A different technology or
process for power
i generation resulting in

Technology different technology or
rocess for power

generation, resulting in |

i

. altogether different ! environmental impacts
H . . H . . i
- environmental impacts. | of similar nature or ;
; . magnitude.

7.7.1 Changes to the EMP

Changes in project design may necessitate changes in the EMP. In this case, the
following actions will be taken:

> A meeting will be held between SEL and the contractor representatives. to discuss
and agree upon the proposed addition to the EMP

» Based on the discussion during the meeting, a change report will be produced
collectively, which will include the additional EMP clause and the reasons for its
addition

> A copy of the report will be sent to the head offices of SEL and the contractor

» Allrelevant project personnel will be informed of the change
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8. Conclusion

The proposed Project entails the construction of a 330 MW coal power plant utilizing
circulating fluidized bed (CKB) boiler technology with sub-critical steam parameters.

The findings of the study indicate that the Project will have positive impacts on the
socioeconomic environment through increased electricity generation, direct and in-direct
employment generation; and, increased business opportunitics.

Major potential impacts of the Project are associated with air quality and changes (0 the
socioeconommic environment. However, if the field activities, including the
implementation of all mitigation measures and monitoring requirements as outlined in the
Environmental Management Plan (Chapter 7), are carried out as described in this report,
the anticipated impact of the Project on the area’s natural and socioeconomic
environment will be well within acceptable limits. The project will also comply with all
the statutory requirements and standards listed in Chapter 2 of this report.

A cumulative impact assessment of expected projects near the Project area is also
presented. Cumulative impacts should be addressed collectively by all developers in the
area.
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1. Introduction of Project

1.1. Objective of the study
‘The Project is being developed under the Power Policy for investment in Power Projects in
Pakistan for which a detailed Feasibility study is to be completed as a pre-requisite of PPIB.

This would also serve as a base line document for project development and execution, as this
feasibility study is sought to be a BANKABLE FEASIBILITY STUDY, which would affirm the
investor confidence in this power project

Specifically the objective of this study is to investigate in principle the feasibility of 330 MW
lignite fired power plant based on Thar coal at Thar Block II. The feasibility will consider the
requirements , considerations & limitations required for a mine mouth Coal Fired Power Project .

The mvestigation and evaluation of suitable power -plant configurations shall focus on tollowing
areas:

¢ Site & Site conditions

e Description of Plant size and technology selection

e Technical description of proposed plant and equipment

¢ Review of Available infrastructure

» Review of Resources and its Utilization.

* Plant Mechanical /Electrical / Instrumentation and control System
o Civil Scope of the project

e Assessment of Environmental [mpact.

e Financial and Economic feasibility.

e Cost estimates and financial analysis

* Project implementation and scheduling

o Risk analysis

¢ Recommendations and conelusions. .
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1.2 Project Background and Letter of Intent

Pakistan has lignite reserves of around 186 Bt. With these huge reserves Pakistan is at the 7th
place amongst the lignite (coal) rich countries of the world. The biggest parts are located at Thar-
parkar District in south-eastern province of Sindh, where about 176 Bt of total lignite (95%) has
been explored. The extension of entire lignite bearing area is about 9100 km2. The Thar lignite is
recognized as a major energy source, which has the potential to support the energy production
from indigenous resource substantially. The Government of Pakistant (GoP), Government of
Sindh (GoS) and Sindh Engro Coal Mining Company (SECMC) have undertaken enormous
efforts to increase the lignite production considerably to accelerate industrialization and
improvement in the standard of living of a common Pakistani. Lignite throughout the world is
mostly used for mine mouth power generation. The GoS and SECMC intended to use parts of the
huge lignite reserves of the Thar desert area in a first step to produce energy with 1200 MW
mine mouth Power Plant.

As part of the SECMC expansion plan, the current capacity of mine i.e. 3.8 Million ton/ annum
will be expanded to upto ~ 19 Mt/a — which will be able to satisfy the requirements of ~ 3000
MW Power plants based on Thar lignite.

Siddigsons energy limited has already received a Letter Of Support fiom PPIB for the
development & execution of 330 MW Power Project.

1.3. Current Power Sector Situation

For Some recent years Pakistan is facing acute energy crisis, the produced energy is by far not
matching with the national demand. Within 2015-2016 shortages from 4000 MW to 6000 MW
were registered. The lack for industrial as well as for domestic provision is expected to increase
further within the coming years.

A right foot in this direction, Pakistan is developing various projects under CPEC (China
Pakistan Economic Corridor) which not only brings an infra-structure network in Pakistan but
also solution to its Energy Problems

As bulk of the CPEC funding is directed towards energy projects (~ USD 34mn out of total of
USD 45mn), the primary focus of our economic analysis presented below is on Energy Projects.
Infrastructure projects are discussed briefly below but owing to their smaller share in CPEC
funding and lack of sufficient details available on these projects on government/public-sector
website, the scope of their discussion is limited. Towards the end of the section, a detailed
analysis of CPEC’s impact on country’s Key Economic Indicator’s is presented.
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1.3.1 Energy Projects under development & Power Sector Situation:

Affordable power is one of the key elements required for socio-economic development of a
country. Severe shortage of electricity has been a major impediment in achieving economic
stability and sustainable growth for Pakistan.

There has been a continuous increase in the demand of Power, while the sources supplying it
have remained constrained. For years, a gap in demand and supply of power (up to 6000 MW in
Peak times) has been existent. Furthermore, Power Sector is heavily reliant on expensive
imported fuels (such as RFO, Diesel etc.) resulting in expensive power generation which requires
subsidies from the Government, giving rise to Circular Debt. Circular debt further intensifies the
problem of demand & supply, wherein the power generation capability is constrained due to fuel
unavailability. 1t is the need of the hour to install more power plants on affordable and
indigenous sources of energy.

Another reason for the gloomy situation of the Power sector has been high transmission losses on
the national grid & transmission network. According to an estimate of World Bank (thorough
World Bank development indicator) the losses are up to 23% which are expected to further
increase unless appropriate measures are taken for the maintenance of the transmission line &
countering pilfering.

The following figures explore the Demand and Generation Capabilities of the country.
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A report by Dawn estimates that the Chronic power shortages, in the form of load-shedding and
power outages, cost the Pakistan economy USD 14bn (7pc of GDP) last year.:

1 hitp://www.dawn.com/news/1275116
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Cost of power outages by sector
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Another major challenge is that a significant portion of the import bill of Pakistan is dedicated to
fuel Import (mainly crude oil). Oil consumption over the past 6 years has grown at a CAGR of
2.4% while Gas, Coal & Hydel have grown at an average CAGR 0f 0.3%. Growing import bill
(as shown below), coupled with devaluation of PKR, has put enormous pressure on our foreign
exchange reserves.

USD Billion Fuel Import Bill
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14
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10 60%
8
6 40%
4
20%
2 B
0 e e o o o e e e e s e v e e e+ e - R . 0%
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
~—=Annual Fuel Import (USD Billion) (LHS) Percentage of Total Import Bill (RHS)

C Saurce: NEPRA Stafe of Indusiry Report
Energy mix of Pakistan (incl. the Power Sector & other industrial/ domestic sectors) is
dominated by Gas & Oil while Hydel is third most relied source of energy.
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Pakistan Current Energy Mix (by installed Capacity in MW)

Oil/Gas  w Coal  « Total Hydel = Nuclear  » Wind  « Bagasse  w Solar

Source: NEPRA Staee of Tadastry Report

Globally, the Base load Power is coming from Thermal sources, with maximuni contribution
from the Indigenous resources mostly coal in the coal rich countries, whereas the rest of the power
generation sources are used as peaking plants.

The CPEC, however, is destined (o change the bleak scenario. Chinese firms will put up $35 (0
$37bn in the foreign dircet investment for independent power production (IPP) under an
investment policy that was available to all investors. These projects would be based on wind,
solar, coal and hydropower generation of 16,400 MW as well as the transmission system and
would be located in all the provinces and Azad Kashmir.

Fiftcen energy projects in the CPEC are ‘Early larvest Projects’ (EHP). As part of the "Larly
Harvest" scheme of the CPEC, over 10,000 megawatls of clectricity-gencrating capacity is to be
developed between 2018 and 2020. It is agreed that the five guiding priuciples for e
determination of prioritized projects/ELP are significance to bilateral connectivity, socio-
cconomic urgency and impacl, maturity, relatively good cconomic returns and  quicker
completion time.

The total Project Cost ol all CPEC Energy Project is estimated to be approximately $ 33.7bn. Of
this, an estimated ~$25bn will comprise of debt while the balance ~$8bn of sponsor equity. Since
these projects will be developed under the CPEC mode, the govermnent of Pakistan is virtually
looking at contingent liabitity of ~$25bn in the form of guarantees 10 be issued over the nex( few
years Lo secure NTDC?s performance obligations under Power Purchase Agreements.

The major portion of debt will be raised through China (approx. $18-19bn). Tenor of these loans
will range from 12-15 years (with grace periods of 2-5 years) depending on construction periods
ol individual projects. Most actively promoted projects will come online by 2018/2019 aficr
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which projects will be looking at repayment periods of 10 years. By 2030, most projects would
have settled their debt obligations and power tariff will come significantly down. Pricing of loans

will range from LIBOR + 3.5 - 4.5% in addition to such upfront payments as Sinosure Credit
Insurance Premium, arrangement/advisory fees to banks etc.

Once 10,400 MW is added to Pakistan’s national grid as part of the early harvest projects,
Pakistan will have surplus energy. Not only will Pakistan have a surplus ~ 3,500 MW of energy?,
but Pakistan’s energy mix will also improve to become less reliant on imported oil and gas with
the two only comprising 44.7% of the total installed capacity in the country.

Surplus/Deficit MW

4,000

2,000

0

2018 201a 2020
2,000

-4,000

-6,000

8,000

B Sun phus/Deficit MW

Source: NEPRA State of Industry Report

2 NEPRA State of Industry Report, 2015
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Pakistan energy mix post-CPEC (by installed Capacity in MW)

Oil/Gas  » Coal « Total Hydel  w Nuclear « Wind = Bagasse  w Solar .

Capadities of Farly Lharsest Projects under CPEC hive been added o the existing instatled Capacities
veported under NEPRAs State of Endustey Reporo o aceive at this pie-chart

As a conclusion, Pakistan will continue to require a major chunk of its Power Generation based
on Indigenous fuels — to which Thar coal is a suitable alternate.

Siddigsons 330 MW Power project is an extension in the same way.

1.4. Project Structure

1.4.1. Project Company
Siddigsons Energy limited incorporated as an IPP o carry out the project

1.4.2. Feasibility Study Company

Eugro Powergen Lid. is an experienced Power Sector Business development company, which
has already developed various Power projects including Gas Fired Power Projects, Thar Coal
based Power project elc.
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2 Project Details

With over 175 Billion Tons of estimated reserves, Thar Coal offers the most attractive
opportunity for Pakistan to overcome the severe energy crisis. Power produced from coal is
much cheaper than {rom furnace oil being currently used in the country. Thar Coal offers a
chance for Pakistan to achieve energy security for years (o come. It has o be noted that most of

the developed nations in the world use coal as their major source of energy and power.

Sindh Engro Coal Mining Company (SECMC), a Joint Venture between Government of Sindh
(GoS) and Engro Powergen (I:PL), was {ormed with an aim to realize the GoS ambition of large
scale development of Thar Coalflields. SECMC mandate was the large scale mining of the Thar
Coal deposits located in Black I of the Thar Coalfield. An initial capacity of the mine of 3.8

Mt/a has acheieved a financial closure and project is under fast track implementation

To match the coal production , Engro Powergen thar Ltd (an IPP) has already initiated execution
of 2x330 MW (CFB Sub-Critical , lignite Fired Power Plant) . Subsequently two other projects
namely Thar Energy Limited (330 MW Sub-Critical CFB Power Plant) & ThalNova (330 MW
Sub-critical CFB power plant) are also under development phase , with 1.OI/ LOS been issued by
PPIB.

Siddigsons 330 MW Power Project will be situated in near vicinity of the EPTL Project .

Siddigsons project will have similar CFB techinology from Alstom / Foster wheeler to cansume
Thar lignite at Power Plant.

2.1 Project Site and Site Selection
2.1.1 Site Selection
2.1.1.1 Site Selection Criteria

The criteria used for site selection is listed below:

. Availability of Adequate Land
21

FEASIBILITY STUDY

THAR BLOCK-I POWER PILANT PROIECT
SIDDIQSONS ENERGY LTD

FEBRUARY, 2017




celrbvsine
Fuel Supply

Water Availability
Equipment Transportation
Power Evacuation

Waste Disposal

Other Infrastructure

®° N o LR W

Social lmpacts

N

Environmental Issues

2.1.1.2 Identification of Potential Site

2.1.1.2.1 Introduction

The site selection investigation basically revolves around two regions:

e Thar Coalficld: Power Plant located next to the Coal Mine providing a readily
available fuel supply with minimum coal supply complexities

e Port Qasim, Karachi: Power Plant located next to a readily available water source
(sca waler) and other infrastructure

2.1.1.2.2 Discussion
Availability of Adequate L.and

Availability of land for the installation of power plant at lower cosli is the primary factor for site
selection, along with the provision for future expansion.

Adequate land is available near Thar mine, which appears (0 be more favorable as the lcase has
becut oblained for the whole block H area, which includes the power plant potential site.

At Port Qasim, land would be available at higher cost & technical risks will be associated with
the guaranteeing supply of coal over long distance.

Fuel Supply

Guaranteed fuel supply and case of the supply are the most important factors in the site selection
criteria. Hlaving a mine mouth power plant ensures that the fuel supply is ensured with minimum
complexity. Furthermore the fuel — lignite — having a lesser calorific value than Sub-bituminous
coal & higher moisture will entail a higher transportation cost (in USD/MMBtu) vs. any other
fuel
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Installation of a power plant away from the mine site would mean that the coal has to be
transported a considerable distance. This would lead to a number of issues:

e Coal Drying: Thar lignite consists of about 48% moisture. In order to make
transportation of lignite economically feasible, the lignite will have to be dried.
However, this would lead to increasing the scope of the Project and increase in
the energy cost of the lignite. Coal drying process usually utilizes low pressure
steam to evaporate water from finely ground coal. This would require additional
installation of crusher, power generating system and boilers which burn lignite to
produce steam. This results in increasing the initial cost and f{inal energy price of
lignite by 6 — 7%. Further to this | such process will have to be undertaken by
SECMC and it is expected to fall beyond their Scope

s Spontaneous Combustion: Thar lignite is susceptible to spontaneous combustion
posing a risk during the long transportation. This would require preventive
measures to be taken during transportation (especially long term transportation).

As an alternate , a more technically correct approach could be drying the lignite
powder & convert into briquettes to decrease its surface area and make it less
susceptible to combustion during transportation — this will also improve the
energy content (MMBtwton) and hence the Cost element will also be improved
(USD/MMBtu). Moreover, arrangements to reduce the contact with excess
oxygen would also be required.

Currently no such arrangements are being undertaken by SECMC.

e Transportation Cost: Currently there is no functioning railway network close to
the mine site. Until a proper railway network is established coal will have to be
transported by trucks. It is estimated that truck transportation cost would resulting
in increase the energy price by about 20-25%. Although the Transportation price
is subject to pass through under tarifl , however it is expected to increase the
overall electricity price

e Project Risk: Transportation of coal would increase the Project susceptibility to
external variables including quality of road network, traffic conditions, accidents,
strikes and many other variables.

Water Availability

Thar coalfields are located in a remote region with no surface water supply. Currently water is
only available from water wells which supply brackish water. This water needs to be treated by
Reverse Osmosis (RO) to decrease its salinity to an acceptable manner. During mining activities
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large quantities of groundwater will be pumped out to keep mine dry. This water can be used
after treatment for the power plant

The power plant water demand can only be completely fultilled by groundwater or by the water
betng supplied by LBOD (a GOS infra-structure project) to supply water to Power plant in Thar
as a backup , the arrangement of Air Cooling instead ol Wet Cooling can also be considered.
However, employing air cooling in the hot climate will result in decreasing the nct ctficicney as

well as net output of the power plant (due (o increase in auxiliary load).
GoS has ensured the supply of weated water from LBOD for the Thar Coal field.

Installation of the power plant at Port Qasim will ensure constant supply of seawater, which can
be used directly for power plant cooling (once through cooling). Morcover, such a system allows

cnergy savings and increased clficiency of the power plant.

Equipment Transportatinn

Thar coalficld is located about 400 KM from the port city of Karachi. The road uetwork in the
Thar district has undergone  considerable improvement (0 ensure suitable transportation
conditions for heavy power plant equipments. 1t shall be noted that the Roads will be already
tested for heavy equipment transportation by EPTL

Installation of the power plant at Port Qasim will allow savings in transportation cost of
equipment; reduce the risk related to heavy equipment transportation and susceptibility to

external conditions.

Power Evacuation

Currently no power grid is available at the Thar Block 1L However, NTDC is constructing a
transmission line with a capacity of upto 1800 MW

Port Qasim area is relatively industrialized which means that connection to the grid will not be
INajor issues.

Waste Disposal

Waste produced from power plant will mainly consist of eftluent, ash and gypsum. However, it
is possible to sell the ash and gypsum (o cement industries.

Ash and gypsum produced from the power plant can be dumped in the overburden.
Environmental Impact Assessment of this exercise will be covered later in the report. The
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elfluent from the power plant is planned to be disposed off, by means of Evaporation ponds - the
power plant will require to carry out extensive re-use of water.

As mentioned above the power plant installed at Port Qasim can be directly cooled by sea water.
The heated sea water can be disposed off directly into the sea. As the quantity of the rest of the
effluent is much lower, it can be sent into an evaporation pond on site. Selling of ash and gypsum
will be much easier from Port Qasim due o its proximity to cement industries.

Social Impacts

As mentioned above, the Thar region is a remote area with virtually no industry. Developing of a
power plant in the Thar region offers an advantage of development of the skills of the local
population by getting an opportunity to work in a modern power production facility.
EPTL Power project in the nearby vicinity will be also a benchmark available which will test out

Environmental Issues

The main environmental impacts of the power plant will be due to the NOx and SOx emissions.
L.ow NOx burners and Insitu Desulfurization (FGD) will be installed to ensure that the emissions
foltow local and international guidelines for such a power plant.

The Thar Coalfield is located in a sparsely populated area with no industries present. For this
reason the guidelines of the emissions are less stringent in this reason and dispersion of the

emissions is less likely to have an impact on the population.

The Port Qasim region already consists of functioning industries meaning that more stringent
emission guidelines will be applicable. It will have to be ensured that the emissions dispersion is
away [rom the population area.

2.1.1.2.3 Conclusion

Based on the factors discussed above it has been decided that a Mine Mouth Power Plant will be
the most suitable option for utilizing of Thar Lignite. The following are the key reasons:

o Significant increase in lignite energy price due to coal drying and transportation
will ultimately result in increasing the final power tarift

e Large risk associated with continuous supply of coal inland covering a distance of
400 KM.

Hence Siddigsons Project will be located near Mine — at around 7 km from Mine . The coal will
be supplied by Mining Company (SECMC) by means of Trucks .
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The location of the power plant has been finalized based on the following considerations:

* A flat topography, as far as possible, (o facilitate construction of the power plant

e Toallow for short transport distances for lignite [rom the mine to the power plant
and for ash from the power plant (o the mine

* The Power Plant does not block potentially economic lignite reserves

e Relocation of villages should be avoided.

e The location should ensure a minimum influence of noise and dust on neighboring
villages.

Based on the factors discussed above the site selected for the mine mouth power plant is located:

e Approximately 7 KM from the mining region, ~ | km from the EPT'L Power Plant ‘
Facilities

e Ina region where the mining stripping ratio (cubic meter of overburden to be
removed per ton of coal extracted) is greater than 10, in comparison (0 6.6 in the
mining arca.

¢ Can get waler access by open channel or underground pipeline

o The nearest village, Bitra, is located at a distance ot about 600 m liom the power
plant in the North ~ Western Direction. However, the prevalent wind is in North-
Eastern direction.

The location of Power Plant in Thar Coalfield Block 11 and Layout of the Power Plant are shown
as below:

26

FEASHBILEEY STUDY

THAR BLOCK-H POWER PI ANT PROJECT
SIDDIQSONS ENLRGY Y 'TD

FEBRUARY, 2017




‘.
l
.m
£
& s
i
L |

Siddigsons Energy 330 MW Power Plant

Ilr,'l!.-ll_!

”‘\,«l e
\

5
i
&
ELI .
il
1
i
4
i

A———

o g

RUTERvpeTv

7




el dnicins

2.1.1.3 Site Description

The Project is located in Block 1T of Thar Coalficlds, Thar Parker District, and eastern part of
Sindh Province, Pakistan. The location is close to the Indian border.

The coordinates of Thar Coallicld Block 11 and Power Plant are as lollowing:

Pawer Plant  Easting (m) * Northing (m) *
A 640900.2 2745831
B 640510 2746189
C 639609.1 2745397
D 639920.5 2745047

The site is accessible by road [rom nearest towns of Islamkot
2.1.2 Plant Area and Ultimate Generation

2.1.2.1 Site Area Requirements

The total area ol the power plant is approximately 100-140 acres(including the T'emporary Site
facilities). The residential site would be constructed with be located in the North-West of power
plant at about 1.5 km distance. A road would be constructed to connect the township with the
power plant. Further to this, temporary Ash Yard & Evaporation Ponds will be setup separately
and area of the same will be evaluated during Busic / Detail Design of the Project.

2.1.3 Site Conditions

2.1.3.1 Meteorology

The climate is subtropical, with summer lasting from May 10 August and winter is from
December to January. Rainy scason is between July and August (monsoon). During the monsoon
scason the wind speeds can reach up to 6 m/s (maximum recorded in history is 15 m/s). This can
result in dust storms.
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Temperature
Maximum: 50 °C
Mimimum: 2 °C
Mean: 27 °C

Average monthly temperatures in Thar Desert are given below:
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Relative Humidity
Maximum: 88%
Minimum: 11%
Mean: 40%

AR e
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Average monthly humidity in Thar Desert is given below:
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‘Wumidity (%)

Rainfall
Annual average: 200 mm
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Wind
direction in summer = South West to North East
direction in winters = North to North East
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Mean wind velocity: 1.5 -6 m/s (3 — 12 knots)
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04

Wind spead 1200UTC (Rrot)

2.1.3.2 Topography

Thar Desert stretches for about 200 km from north to south and has a width of 200 km at its
widest point (at the southern end) and about 80 km at its narrowest point (near the northern end).
The dominant feature of this vast expanse of land is the sand dunes aligned in the northeast-
southwest direction. However, the area is not uniform as both the size and frequency of the sand

dunes vary across Thar.
The area selected for the 330 MW Power plant is relatively flat.

The Power Plant construction will require some clearing & filling in some areas . A detailed
topographic assessment will be done as part of Detail design of the Project .

2.1.3.3 Infrastructure
The site is located in a sparsely populated area where houses are mostly ntade of mud and stones.

GoS has built a Rescue Centre inside Block Il which is being used as a Security center by
SECMC
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There is a nearby living arrangement at the entrance of Islamkot City which can be utilized
during the project development phase.

As a part of the large scale devetopment of the Thar Coallields, GoS is currently working on the
development of key infrastructure in the area including:

Raw Walter Supply

e Water Supply from Left Bank Outfall Drainage (LBOD)

LBOD is a drainage system developed in the Sindh Provinee for disposal of saline effluent from
Industrics and Storm Water into the Arabian Sea. This water supply scheme is under
construction & includes the following;:

= Constiuction of CC Lined Channel from RD-362 LLBOD to Nabisar (o carry 50
CUSEC (5100 m*/h) of saline water

* RO plant for treating saline water and interim storage at Nabisar .Pumping of 35
CUSEC (3570 m*/l) of canal water in a 36 inch diameter underground pipeline
from Nabisar to Thar Block 11

= Trausporting line (from Nabisar to Vajiliar) & Storage facility at Vajihar

= A subscquent piping from Vajihar to Block 11 will be laid by Project company

This water scheme is being expanded by GoS 1o increase to upto 70 cusecs of weated water
supply . This will ensure the water requirement for the Power plant are met

e Waler Supply from Mine Ground Water

Siddigsons Energy is also in discussion with SECMC to use the underground water (hat will be
pumped out trom the mine — this water will be supplicd by SECMC — the consideration are being
done to optimize the water supply arrangement

The schematic of water supply options s given below.
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Road Network
Development and widening of Karachi - Thatta -- Badin - Islamkot road and alternate route from
Hyderabad — Mirpur Khas — Naukot — Islamkot, is under construction with a target completion

by ¥ Quarter, 2018
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Airport

The Thar Coalfield 1s located 410 km away from the nearest airport. For large scale development
of the Thar Coalfields construction of an airport close (o the Thar coallield is planned. This
Project is being executed by the Civil Aviation Authority, Pakistan.

The construction for the Project has started and target completion s by end December 2017

2.1.3.4 Geotechnical Data, Geology Conditions and Foundation Considerations

The arca is generally covered with dune sand mainly consisting of sand, silt and clay. Thickness
of dune sand varies from 14 ~ 93 m there is a downward slope towards the south east direction .
from the proposed site towards Rann of Kutch.

The soils on the Project site consists of dune sand mainly comprising fine sandstone which is a
windborne sediment; the lower part consists of considerable clacareous mineral; the medium part
consists mostly of calcarcous grain or lumps and some thin clay. The upper part is mostly loose
calcarcous grain. Below the dune sand there are alluvial deposits of sub-recent age mainly
consisting sand, siltstone and claystone .

The Stratigraphic Sequence of the region is given below:

Formation Age Thickness Lithology

Dune Sand Recenl 14 - 93 m Sand, silt and clay

;::u-.-.~~.~.-.-.~......~~«.~~.-.<-~~.~.-..~-Unconformity~~~-..--..-..._...-..~~~. s e A Ak At e e ot o s A o e

Alluvial Deposits  Sub-Recent 11 - 209m Sand siltstone, claystone,
motled

e e o e o ot o e e e ~~~~~~..~..~~~..~..~~Unconfonnny~~~~~~~~~~~~~~

Bara Formation Palaeccene fo +52m Claystone, shale, sand, coal,
Early Eocene carbonaceous Claystone
e e e ~~~~~~Unconformity~~~~~~~mmm e s e~
fm ™ P B B N
Basement Complex Pre-Cambrian - Granite and quariz diorite
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The power plant has a wide range of building structures and equipment which will be supported
on foundations either resting on piles or on the compacted structural backfill. Construction will
be done on the basis of minimum leveling/land-filling criteria and will be adjusted to suit
specific site conditions and drainage patterns. Land-filling will be done with granular soil
excavated from the high elevation areas. The finished grade surface will be sloped away from the
buildings to provide surface drainage.

The capacity, length and type of pile will be selected suitable for the project and will depend on
the soil data from geophysical work (subsurface profile). The selection of piles will also depend
on material that is readily available locally, suitable for long-term performance and are cost-
elTective. The allowable soil hearing pressure under the structural fill will also depend on the size
of the foundation and their settlement tolerances.

2.1.3.5 Hydrological Situation

2.1.3.5.1 Surface Water

Surface water is not present in the Thar desert . Upon heavy rainfalls however water collects in
intra-dune depressions and in larger flat areas. There the water can remain up to several weeks as
the soil in these areas is rather impermeable. It is also reported that e.g. afler the heavy rainfalls
during the year 2003 and other years parts of the city of Mithi and other Thar locations were
extremely flooded.

Only to the South at the border to the Rann of Kutch salt lakes and pans exist, which may be in
connection with the groundwater. They are periodically filled with precipitation run ofT during
the rainy season. The next rivers and channels are about 120 km to the west in the Indus river
valley.

2.1.3.5.2 Groundwater

Introduction
Groundwater is present in three horizous:

Top Aquifer: Dune Sand Aquifer (Phreatic)
Middle Aquifer: Coal Seam Roof Aquifer (confined)
Bottom Aquifer: Coal Seam Floor Aquifer (confined)
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The groundwater is brackish with TDS values in the order of around 3000 to 8000 mg/l. The
quality varies with different aquifers. The main characteristic of all groundwater is a dominant
sodium chloride content. Most of the Thar villagers depend on the Dune Sand aquifer for their
walcr consumption both for domestic use and cattle. The other aquilers are used only to a limited

extent, in some deep wells.

Figure below gives the general hydrologic situation of the proposed site. However, this scheme is
valid for nearly all the Thar desert area.
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Dune Sand Aquifer

The Dune Sand aquifer is present all over the Thar desert and also at the Indian side. The water
column in this aquifer is only around | - 5 meters at maximum. Groundwater fluctuations may
rise to aboul 2 melters.
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This aquifer is intensively used by the villagers and every village has got in general three to ten
tube wells depending on the village size. The groundwater table is in general about 50 - 60
meters below ground surface just at the contact between Dune Sand Formation and Sub-recent.

Recharge of this aquifer is from precipitation, which due to the low rainfall of around 200 nmm
per year.

Coal Seam Roof Aquifer

This aquifer is spread out all over the Thar area and consists of silty to coarse sand. The aquifer
is at a depth of about 120 m from the surface and has a thickness from alimost 0 to about 12 m
with an average of about 6 m. Recharge of this aquifer is from the Indian side.

Coal Seam F loor Aquifer

This aquifer covers the whole Thar area. It is at a depth of about 180 m and has a varying
thickness about 30 — 50 m. The aquifer is made up of medium to coarse sand. This is the main
aquifer in the region. Groundwater recharge is from the Indian side.

2.1.3.6 Seismic Intensity

The Project site falls in Zone 2B according to the 2007 classification. This zone corresponds o
peak horizontal ground acceleration of 0.16 to 0.24 g (acceleration due to gravity). The
seismicity zoning map of Pakistan is given below:
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2.1.4 Resources at Site

2.1.4.1 Space of Development

‘Thar Block 11 covers at total area of about 95.5 sq. km with most of the area being designated for

the mine.

ln addition to the area alrcady designated for power plant, the emply area between power plant

and colony (~600 acre) can be used for further expansion of the power plant.

2.1.4.2 LIGNITE

The power plant will be fed with lignite from the adjacent nine bemg operated by SECMC. The
power plant will be fed with lignite from this mine. The mine capacity is ~ 9.5 Mt/a. Tolal
annual operating days of mine will be 330 days , which mcans that around 28,000 tday ol lignite
will be available Fom the mine. A stockyard having a capacity ol 1,000,000 tons is planned in
the mine. The stockyard would be filled by means of Trucks from Mine stockyard

The power plant will receive coal from the mine stockyard via dedicated conveyor system
Lowever the power plant will also be having a capability 1o unload by means of trucks (it used
incase the belts are not operational).

2.1.4.3 Backup Fuel
High Speed Diesel (HSD) will be used as the power plant ignition fuel. HSD shall be supplicd
through road tankers at Site oil unloading station under fuel supply agreement.

High Sulfur Furnace Oil (HSFO) will be used as a support fuel, afler ignition, during startup until
the power plant shilts completely on lignite. HSFO shall be supplied through road tankers at Site
oil unloading station under tuel supply agreement.

2.1.4.4 Alternate Coal Fuel

Size of power block shiould mateh the riine production schedule so as (o start using coal as early
as possible from the mine (o reduce mine development costs (which would be ultimately borne
by the power plant and the consunier).

In this regard alternate coal luel will be arranged, with sinitlar specifications as Thar coal lignite
(o muke sure that the plant is running even if the mine schedule is delayed. This coal will be
arranged from Indonesia
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The plant design will have to flexible to permit use of this alternate coal fuel. Specifications of
the alternate coal fuel are being finalized.

2.1.4.5 Water

Main source of water will be LBOD water being supplied by GoS , whereas backup water source
will be Groundwater (aquifers) that will be pumped out from the mining area to keep the mine
dry. The groundwater is brackish. A large quantity of groundwater will be pumped out during the
initial years of the project, ~ 5,000 m¥h, however this will reduce to about 2,500 m*¥/h during the
later years of the Project. In case of non-availability of canal water, the groundwater can be used,
after RO treatent, during the initial years of Power Plant operation.

2.1.4.6 Limestone

Sulfur in the coal results in production of sulfur dioxide (SO2) during the combustion process.
Due to the high environmental impacts of SO, international environmental laws make it
compulsory to remove most of the SO from the flue gas before it is vented in the almosphere.

The most extensive method of Flue Gas Desulfurization is by the use of limestone (CaC0O3),
which reacts with sulfur dioxide and water (o form Gypsum (CaSO422H20). This results in
scrubbing most of the sulfur dioxide from the flue gas.

The major use of limestone in Pakistan is in the cement industry and they are located close the
limestone rocks or mines, Many cement industries own limestone quarries for these sources. The
limestone supply for this Project will have to be from any of the near quarry

There are Limestone quarries near Hyderabad as well as near Thatta Jboth of which are
approximately 300-320 kms from Thar power plant which can be contacted for the supply of
limestone via trailers having a capacity of 60-70 tons .

2.1.4.7 Ash Disposal

The ash formed will also be dumped in the outside dump of the mining area, about 6 KM away
from Power Plant, and will be carried through trucks/loaders and compacted by use of dozers.
The Environmental Impact Assessment (EIA) confirms that the disposal of ash in the outside
dump doesn’t provide any environmental hazards.
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2.2 Design Parameters and Standards

2.2.1 Design Codes and Standards

The plant and its equipment will be designed, manufactured, assembled, and tested in accordance
with internationally recognized standards and statutory regulations. The following is a list of the
codes and standards envisioned tor the Project. The list will be finalized before the execution of
the EPC contract. The work will also comply with all applicable national and local codes. The
latest revision of any code or standard in effect al (he time of EPC contract signing will be used
in design and/or construction.

ALT A » - AUE § HIg

AASHTO  American Association of State Highway and Transportation Officials

ACl American Concrete Institute

AlA American Institute of Architects

All The Architectural Institute of Japan

AISC American Institute of Steel Construction

AISE Association of Tron and Steel Engineers

AISI American [ron and Steel Institute

AITC American Institute of Timber Construction
ANSI American National Standards Institute

API American Petroleunt Institute

ASCE American Society of Civil Engincers

ASHRAE  American Socicty of Heating, Refiigeration & Air Conditioning Engineers
ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials
AWS Amecrican Welding Society, including Structural Welding Code (AWS DE.1)
AWWA American Water Works Association

BS British Standards Institute

DIN Deutsches Institut fur Normung

ES European Standard

FM Factory Mutual

HEl Ieat Exchanger Institute

HIS Hydraulic Institute Standard

HASS ITeating Air-Conditioning and Sanitary standard
IBC International Building Code

1CBO International Conference of Building Officials
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1CEA Insulated Cable Engineers Association

1EC International Electrical Code

1EEE Institute of Electrical and Electronics Engineers

ISA Instrument Society of America

IMC International Mechanical Code

1PC International Plumbing Code

1P Institute of Pettoleum

sISO International Organization for Sta ndardization

JSME Japan Society of Mechanical Engineers

JIS Japanese Industrial Standards

JEC Japanese Electro-technical Committec

JEM Japanese Electrical Manufacturer's Association

MBMA, Metal Building Manufacturer's Association

MSS Manufacturer's Standardization Society

NACE National Association of Corrosion Engineers

NESC National Electrical Safety Code

NEMA National Electrical Manufacturers Association

NERC North American Electrical Reliability Council

NFPA National Fire Protection Association

OSHA Occupational Health and Sa fety Administration

SDI Steel Deck Institute

SSPC Steel Structures Painting Council

SMACNA  Seat Metal and Air Conditioning Contractor's National Association
TEMA Tubular Exchanger Manufacturers Association

TSPUF Technical Standards for Port and Harbor Facilities in Japan
UBC Uniform Building Code -1997 (For Seismic Criteria Only, Zone 2A)

The Project Company reserves the right to adopt any of the international standards not limited to
abovementioned list, but also other national standards, such as the Chinese or Korean National
Standards, wherever applicable.

[T any conflict exists between any code of practice or design standard listed herein and local
codes or standards, the more stringent document requirements will be used. Alternative
international codes and standards may be used as long as their requirements are not less stringent
than those in the codes and standards listed above.
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2.2.2 Design Bases

2.2.2.1 Voltage Limits

The power plaut will be designed to operate continuously within the vperating voltage range ol
the 500 kV grid system set by NTDC, which is between 475 kV to 525 kV. The plant will also be
capable of operating for 10 minutes at a voltage ol £10% of the base voltage of 500 kV. The
auxiliary equipment will be capable to operate in a range of £10% of the nominal voltage under
steady-state condition and £20% ol the nominal voltage under disturbance condition.

2.2.2.2 Reactive Power
The plant reactive capability will be determined from the generator ratings:

Lagging power factor - 0.9 measured at the generator terminals
Leading power factor - 0.95 measured at the generator terminals

After deducting the unit auxiliary power load and the reactive loss in the step-up transtormers,
the plant will be able to supply its rated output at the high-voltage terminals of the 500-kV
(ansfornter at a lagging power (actor o 0.95.

2.2.2.3 Fuel Data

2.2.2.3.1 LIGNITE

The power plant will be based on lignite from the adjacent mine. ‘The average quality of the coal
expected is given below which also forms the basis for the power plant design.

T - Thar Lignite B
o mass | -
fomlMotre T T e T e
T T T T e
Vimemeter T T T T ERF
mdGaben T T T T e e
et T E;M S EC U
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Gross Calorific Value

_Net Calorific Value

A detailed Coal quality arrangement will be done
SECMC.

2.2.2.3.2 High Speed Diesel (HSD)

132

116

as part of Coal Supply Agreement with

HSD will be used as ignition fuel. Specifications HSD (o be used for Project are given below.

{ Com;ionent ——
_Specific Gravity @ 15.6 °C

Flash Point (max.)
Sulfur Content (max.)

Copper strip corrosion 3 birs. at 100°C (max)

Kinematic viscosity at 40°C_

Lloud Point (max.)
| Pour Point (max.)

_Carbou Residue (max.) of 10% distillation residue

Ash (max.)

Water(max)
Sediment (max) o

Letanlndex (min)
Total Acid Number (max.)
| Calorific Valuc (min.) )

GCV

| mgKOWg |
i BTU/Ib

S N X

. mm’s

. Yemass |
_%hmass | 00
. %vol |
. Ymass |
- 45

Mikg |

| NCV

Mikeg |

2.2.2.3.3 Not Used
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2.2.2.4 Water Data

The following are the approximate specitications of the targel water specifications which may be
made available for the Project by LBOD or GW trecatiment plant

liem TTomc T Jvawe
i B N T X T
chs T T ieem 0 l243m300
Suspended Solids [PPM ﬁfn)'# -

2.2.2.5 Grid Code Requirements

Siddigsons plant will be planned, designed, equipped, maintained and operated strictly in
accordance with the requirements of the valid Grid Code of Pakistan, issued by the NTDC, dated
June 2005, and approved by the NEPRA.

The Pakistan Grid Code inchides the following sub-codes relevant for:

Data Registration Code
Operation Code

Planning Code

Connection Code

Protection and Metering Code
Scheduling and Dispatch Code

The sub-codes, which are of some iterest of a feasibility study, are described below. In addition,
design criteria which have already had some impact on the present planning work are listed and
considered in general.

Ref.: Operation Code (0C)

For all generators (thermal) above 100 MW, this sub-code sets out the operational requirements
for CCPP generators for:

frequency response and automatic generation control (AGC)
(refer 10 OC Section 4.8)
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control of power system voltage
(refer to OC Section 4.9)

power system stability co-ordination
(refer to OC Section 4. 10)

operating margin and contingency reserve
(refer to OC Section 5.2)
Rel’: Planning Code (PC)

This sets out the planning data to be made available by generators to NTDC so that NTDC® can
prepare grid studies for short circuit, load flow and transient stability etc., to ensure that the grid
is able to accommodate the generation plant (refer to PC Appendix A Part 2).

Any such internal studies within the limits of the generation plant have (o be provided by the
EPC contractor. Preliminary data will be handed over (o NTDC at the end of the specification
stage.

Rel.: Connection Code (CC)

This sets out the technical, design and operational criteria for connection of the generation plant
to the grid for (refer to CC Section 5.4):

range of frequency and voltage variations

power quality (harmonic contents, phase unbalaice, voltage fluctuations, etc.)

substation design (fault levels, current ratings, [ault clearance time, elc.)

generator requirements (power factor range, short circuit ratio, power and voltage output
range, etc.)

generator and generator transformer protection functions and settings

transformer requirements (tap changer selting ranges, impedance values, neutral
treatment, elc.)

power system control arrangements (requirements of turbine and excitation controller,
primary and secondary frequency response characteristics, elc.).

In addition, the standard network conditions are defined in CC Section 7.

The technical requirements and criteria specified in the relevant Grid Code sections have to be
met for the CCPP to make an adequate contribution (o grid stability to cater for [requency
fluctuations, voltage deviation, reactive power compensation needs, required tap changer ranges
and steps, elc.
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Data cxplicitly required in the grid code and having a major influence on the technical design arc

considered in the feasibility study with respect o system configuration, layout and capital cost.
These are, in particular, and among others:

Generator data;

Power factor range from 0.9 leading to 0.8 lagging; the reaclive power oulpul under
steady-state conditions should be fully available within the vollage range of +/- 5% at all
voltage levels

short circuit ratio not less than 0.5

220 kV

substation:

The switchgear shall be rated for a three phase symmetrical short-circuit current of 40 kA
(refer to CC Section 7.2).

Furthermore, all design features ol the 1V systems will be strictly based on the Grid Code
design priociples, as per CC Section 7, especially with regard to shorl-circuit currents, insulation
courdination, protection and telemetering facilities.

Ref: Protection and Metering Code (PMC)

All ¢quipment used for substation, generator and main ransformer protection as well as tor
revenue metering and SCADA interfaces shall require review and approval from NTDC.

Metering

Approved revenue melering systems have (o be applied for measuring and metering devices for
normal and back-up metering.

The clectrical energy supplied to or drawn from the NTDC grid will be measured in the
gencrator in feed bays,where (he measurement would be made at 500 KV

The accuracy classes have (o be chosen as 0.2 for active power meters in order to be adequate for

correct billing purposes.

Thie design of the interconnection between the CCPP and the NTDC (ransmission system shall be
consistent with the standards of NTDC and with the requirements as specified in the PMC,
Section 2.2. Design and settings of the prolection system will be co-ordinated in detail between
CCPP and NTDC.

SCADA
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PMC Section 2.2 requires the provision of remote terminal units (RTU) at the CC'PP for remote
monitoring and dispatch of the generators and for monitoring and control of the substation.

SCADA and control facilities at the CCPP shall altow dispatching and foading of the generators
from the National Power Control Center (NPCC).

All signals and data that have to be transferred from the CCPP (o the N PCC and vice-versa will
be installed according to Grid Code standards.

In order to determine all relevant system characteristics under normal and disturbed operating
conditions, appropriate power system monitoring devices (e.g. transient fault recorder, sequence-
of-event printer) will be implemented. Real-time synchronised recording of relevant electrical
and mechanical values, like (urbine valve position, frequency, 220 kV circuit hreaker position,
etc., shall be covered. This system will allow the CCPP operator to provide documentary
evidence for any later discussions with NTDC if a failure is caused by a grid or a power plant
malfunction.

2.2.2.6 Permissible Emission Limits

The air emission limits applicable to Project are given in Table below:

Pollutant | TFC standards %¥“7(Né_ti*d};l?n;%ﬁ;{{evﬁﬁi'Q}iﬂiﬁtfyﬁ—umﬁaﬁf ]
(mg/Nm') (mg/Nm?)

Nox T fsi0 T T 1200 T e

Sor 0 T T R S

PMuo (Particulate) [50 300 - _ |

I: Based on 1% Sulfur content in fuel. For higher content of Sulfur the emission standard will be
pro-rated.

For SO emissions, in addition to the above, the NEQS standards for background level in
microgram per cubic meter (pg/m?), unless stated otherwise, are given below.

Background  Air | Annual | Max, 3400 Max SO, | Max.  Allowable  Ground

Quality (SO2 | Average Interval Level Increment to ambient

Emissions
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| Basis)

“(Wdlplant)
Unpolluted | <50 o0 s S0
Polluted *

b w0 400 w00 10

Very Polluted #* | =100 | =400 o0 1o

* For intermediate values between 50 and 100 pg/m’ linear interpolations should be used

*& No projects with SOz emissions will be reconunended

2.2.2.7 Permissible Liquid Effluents

National Standards for effluent trom powcer plants in mg/l, unless stated otherwise, are given
below:

No. | Parameter 7 7 - 7 TSilamléu:;l;(ilrlrtvo Inland Waters ) o

1 Temperature or Temperature Increase® <3 °C

e

3 | Bivchemical Oxygen Demand (BODs) at 20 °C | 80

4+ | Chiomical Oxygen Demand (COD) D [ 150 T

5 Totl Suspended Solids (TSS) T T 200 7
6 | TomiDissolved Solids (TDS) 3500

7 lGreaseandoil R N T o
% | Phenolic Compouuds (as Phenol) “Wd‘”‘“{d’.f e,
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9 Chloride (as CI) 1000

0 Fluorid;:-(;s F) o

Il | Cyanide (as CN') otal LT

12 | An-ionic delerg%]l?s?as MBAs) @

13 | Sulphate (S0.)

14 [Sulphide (s*) T T T

15 [ Ammonia (NFy 40 o 7
16| Pesticides ® T loas o

17 [ Cadmium @ T N 2 T —

8 | Chromium (trivalent and hexavalent) 9 LT - "

19 7aopper @ l

20 |Lead® T - les T

21 | Mercury (9 B 0.01

23 | Nickel ™ B T ——

24 | Silver®@ B

25 Total Toxicmegm T ) o o “2 .

26| Zine ' 5 -

T R e T
28 | Bariam @ T s T ‘

29 ron

30 | Manganese T - s T
31 [Boron® T 6 T
L0 —
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‘ 32 ‘ Chlorine |

Assuming minimum dilution 1:10 on discharge, lower ratio would attract progressively
stringent standards to be determined by the Federal Environmentul Protection Agency.
By 110 difution weans, for example that for cach one cubic meter of treated effluent, the
recipient water body should have 10 cubic meter of water for dilution of this effluent.
Methylene Blue Active Substances; assunting surfactant as biodegradable

Pesticides includes herbicides, fungicides and insecticides

Subject 1o total toxic metals discharge should not exceed level given at SN.25

* Phe effluent should resull in a temperature increase of no more than 3°C at the edge of the
sone where initial mixing and ditution (ke place Where the zone is not defined, use L00 meters

from the point of discharge.
Note

Dilution of liquid ¢ffluents to bring them (o the NEQS limiting values is not perniissible
through fresh water mixing with the effluent before discharging into the environment.
The concentration of pollutants in waler being used will be subtracted from the effluent

for calculating the NEQS limits

2.2.2.8 Ambient Noise

Nationa! Standards

No. | Area/Zone Day Time _-Nigﬁt'Time

B

TLimit in dB(A) Leq*

| | Residential Area (A) |55 45
S5 | Commercial Avea () | 65 35 o

3| Industrial Area (C)

“Silence Zone (D) |
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Day time hours: 6:00 am to 10:00 pm

Night time: 10:00 pm to 6:00 am

Silence zone: An area comprising not less than 100 meters around hospitals, educational
institutions and courts

* dB(A) Leq: Time weighted average of the level of sound in decibels on scale A which 1s
relatable to human hearing.

2.3 Technology Selection

The technology, steam conditions and unit size selected for the Project is typical of modern coal-
fired units, and the major equipment is available from several suppliers. There are nmany similar
installations worldwide, which will facilitate EPC Contractor selection.

2.31 Methodology

The technology selection is based on the following factors:

¢ Capital Cost

* Operation & Maintenance (O&M) Issues
* Commercial Demonstration

*  Compatibility with Fuel

2.3.2 Investigated Alternatives

2.3.2.1 PC-Fired vs. CFB Technology Comparison

The following section compares Pulverized Coal ("PC™) power plant technology using
supercritical technology with Circulating Fluidized Bed ("CFB™), technology using supercritical
steam conditions. As discussed in the previous section supercritical technology is the preferred
steam conditions for this Project. However suberitical steam conditions are used for the CTB
option because there are currently no supercritical CFB power plants in operation in any country.

The comparisons are based on the assumption that the capture of CO» is not envisaged. (Base
case 1s taken as PC super-critical withou( FGD).

Issue

qes PC Supercritical

=S ] 5% higher than base case 5% higher than base case
Net Unit Efficiency Up to 35% 2 Up to 373893

Similar_coal consumption per |5 - 79, . lower  coal
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Auxiliary Power Demand

”Uml Suc o

Turndown Ralm

Ramp Rate

Availability
Fuel Flcxdn]lly

E nvn onmcnldl

Dcaullm I/dll()ll

Nllmb(,n Oxides

Power Plant Footprint 7

“Ash Disposal Arca

L EPC cost will be nearly equal to PC (sub-cr

installed in the PC option

minimal guanlmcs”

recycle

MWh (,ompared 10 base case

14— 6%; Polpulmlly Jower than

other options as no FGD
systems o
350 MW ma maxmmm 4 -
35%

3- - 5% per. mmulc o
85%

Very wide (Cdll use a vely
different  types of  fuel
combination)

Inherently fow NOA:L)I]IL,IWle
equivalent to the PC option.

Direct limestone mjcc,tlon into
the boiler, however this
produces a solid wasle that
cannot be recycled and also
contaminates the flyash
Due to low firing lcmpudlmc
thermal NOx production is in
Boiler area 1s lypl(,ally 10%
greater than base case for
same size units

Ash disposal arca nceds to be
larger due (o unmarketable
solid waste produced by FGD
It EGD is not required then the
fly ash is more readily
recycled, however there is a
higher % of bottom ash, which
is inherently less easy 1o

per
compared to base case
slightly hlghcx ¢ than base

1 consumption

0/
/0

case

Up to 1000 MW _

140%
2 - 3% per minute
§5

-[—u;inl‘c,d fuel ﬂextblhly

S MWL

Due 10 higher efficiency the

quantnly of effluent and
emissions produced per MWh
“is lower than other options.
Limestone FGD  will
requited  which  produces
gypsum. Gypsum markeling Is
pusslblc otherwise  land-
filling is necessary

be

l.ow NOx burners dlld over-

fire air are standard design 1o

meet environmental | limits

Same as PC sub-critical

Reduced  due
efticiency
Possible to market gypsum 1o
some industries

to .

2 Assuming sub-critical steam parameters
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} Higher efficiencies are achievable with Ultra supercritical PC fired technology
* Unit size of 600MW currently under development

Based on the above comparison information, CFRB Sub-Critical is preferable for this plant; due to
improved suitability with the fire] specifications, acceptable efficiency, higher availability along
with better emission control without any exotic equipment .

2.3.2.1 Supercritical vs. Subcritical Technology

The conventional method of generating electricity from coal is to burn it in a thermal power
plant, which will raise steam for power generation. Depending on the steam pressure utilized the
plant can be categorized as either:

® Subcritical Pressure Boiler
* Supercritical Pressure Boiler

The terms "subcritical" and "supercritical" refer to main Steam operation conditions being either
below or above the critical pressure of water (220 bars or 22 MPa, 3,200 PSI-a). The significance
of the critical point is the difference in density between steam and water. Above the critical
pressure, there is no step increase in the density between water and steam.

The combined effect of high fuel costs and ever tightening emission limits has led fo
technological development of the power station boilers to have higher capacity and elficiency.
This has led to a shift from subcritical to supercritical boiler pressure.

Subcritical Pressure Boiler

In the standard design subcritical boiler, water is heated in the waterwalls of the furnace and the
two-phase (low of boiler water/steam goes up to the steam drum. The steam is separated in the
steam drum with water being re-circulated to the waterwalls for further heating. In the Jow-
pressure boiler, the circulation can be prompted by the difference in specific gravity between (he
two-phased flow of the water and the steam (natural circulation boiler). For boilers that operate
at higher-pressure the slight dilference in specilic gravity is insufficient (o assis( the flow and so
circulation pumps are required,

Supercritical Pressure Boiler

Higher steam temperature and pressure of the boiler improves the thermal elficiency of the plant.
Super-critical pressure boiler generates steam at a pressure exceeding 22 MPa. Above the critical
point there is no differentiation in state between liquid and gaseous form. Accordingly the steam
drum for steam separation is not necessary, which means that all supercritical boilers are of once-
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dirough design. The lack of'a steam drum means a decrease in the holding water quantity in the

boiler and thus quicker response time to load {luctuations.

However, prompt control while ensuring safe opceration requires highly automated control
system. In addition, it requires strict water quality control. Sub-critical units typically use “All
Volatile Chemistry”, however at the clevated pressures ol a supercritical unit this is not practical
because the chemicals are prone to coming out of solution therefore a water chemistry regune

called "Oxygen Treatment”, has to be used.

The increased steam conditions of higher temperature and pressure requires thicker pressuie-

resisting parts and material upgrade, which will increase material costs, however this is partially
compensated for by rednced amount of material required due to greater cfficiency in gencrating

power. The greatest cosl benefil is in having less pollution control equipment and through '
reduction in the quantity of coal burnt,

e E (’S'iﬁiercrmééllum ]
Type Suberitical (drum)

(once-through)
Presme <22 e [P o

“Plant Generating Efficiency (Ney

Up to 37% Upto 39 %
- Based on Lignite Coal
Initial cost - 2% lower than supercritical - 2% higher than subcritical
Fuel Cost 7 157 %Vhighclr' (han supercritical 5 - 7% lower than suberitical
Simple system enabling Higher efficiency .
casier  operation  and Rc(.lugcd
Advantages maintenance em.lssmns/M‘Wh
Globally proven design Smtab.lc for  large
Lower initial investment capacity
R o A 7 Skilled
operation/maintenance
Disadvantages No plant larger than 900 and strict water quality
MW has been constructed control are required
Sophisticated
automatic control
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system and high-grade
materials are required

Afler comparing the two technologies from both a technical and economical standpoints,
although the Supercritical technology would seem best, however it shall be noted that the super-
critical technology with combination of CFB is not a commercial proven concept | there are only
one operating reference (one project under execution) which does not provide sufficient reliable
operating reference , however for the Subcrticial technology various plants are available in (he
world which can be seen as a close reference to this project , hence based on the this major factor
it has been concluded that Sub-critical technology is the preferred design for this Project.

This is because that currently the proven expericnce of the Power projects for CFB is only
available for the Sub-Critical power plant. Sub-critical power plants are more robust , proven &
have sufficient operating experience available in Pakistan .

2.3.2.3 Integrated Gasification Combined Cycle (IGCC)

IGCC is a technology that turns coal into synthesis gas (syn-gas). It then removes impurities
from the coal gas before if is combusted and attempts (o (nm any pollutants into re-usable
byproducts. This results in lower emissions of sulfur djox ide, particulates, and mercury. Excess
heat from the primary combustion and generation is then passed on (0 a steam cycle, similar to a
combined cycle gas turbine, allowing achieving of higher efficiency compared 1o conventional
pulverized coal.

There are about 15 different Fechnologies available for the Gasification on commercial scale for
all of the synthesis gas applications (IGCC, Methanol, Methane, DME, Ammonia/Urea and FT
liquids). The Major players having extensive expertence in gasification filed are:

Shell

GE Energy (Chevron Texaco)
Conocco Philips (E-Gas)
Lurgi

* & o o

Process Description

Simplified process description is given below:

Sulfur
l"Ery‘oE&E’
,As!{,,_ Steam Claus |
[ Plant
Gasifer B T et N v r-=eres J
*GE/Texaco Particulate Syngas Hg Removal ‘Selexol
o -
corgen *CoP/E-Gas "[ g:;’,":',: % "{ Removal }‘*{ Cooler }" Carbon Bed }" ‘MDEA
55 — *Sheli B EES . - *Sulfinel
Fuel Gas
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Coal, water and oxygen are fed into a high pressure gasilier, where the coal is partially
combusted and converted into synthesis gas (syngas)

The ash in the coal is converted Lo mert, glassy slag

The syngas produced in the gasifier is cooled and cleaned of particles

The slag and othier mert material may be used to produce other products or may be safely
managed in a land il

Next, the syngas passes through a bed of activated charcoal, which captures the mercury
The sultur is removed from the syngas and converted o either elemental sulfur or sulturic
acid for sale to chemical companies or fertilizer companies

The syngas is fired ina combustion turbine that produces electricity

The hot exhaust from the gas lurbine passes 10 4 Heal Recovery Steam Generator
(HRSG)

Steam produced in HRSG, along with additional steam that has is generated during

gasification process, drives a steam turbine, which also produces electricity

A comparative cost and efficiency analysis of the difterent power plant options is given below.

O S T S
126% Comparitive Costs of Power Plant
:\; 120% I I — i o i 1 o e e oo e e e o £ T S R
‘{z’ 102% 100%
S 100% |- - e .
(W)
Q
E 80% |- S — S -
[}
©
a 60% |—— e i -
£
(]
O 0%
4
ey
(1]
o 20%
0% e - e - —
IGCC __PCsupercritical
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The efficiency numbers in the Figure above are based on Lignite Coal.
To summarize the advantages of using an IGCC are:

¢ Higher efficiencies resulting in lower fuel cost
Lower emissions (S0O2, NOy and Particulates)
Opportunity in future to utilize plant for production of chemicals (e.g. Diesel,
Gasoline, Naphtha, LPG, etc.)

However, as can be seen from the figures above the difference in Capital Cost, of 1IGC(C* option
vs. Supercritical Power Plant, is much greater than the efficiency difference between the two.
However for the power plant at Thar, it is expected that Thar based power plant will be less
sensitive to efficiency than (o the Capacity prices / availability

For this reason it has been concluded that Sub-critical CFB Power plant will be the preferred
power generation option for this Project.

2.3.2.4 Wet Cooling vs. Air Cooled Condenser (A CcC)

Thar District is a semi-arid desert, currently having no surface water source in the area. The only
water supply currently available is through LBOD or water wells pumping out saline
groundw ater.

In case LBOD water is not available, treated groundwater will have to be used as Project make-
up water. Moreover, as the groundwater quantity available decreases during the later years of the
Project, water demand for 330 MW power plants will require extensive re-use & reduce concepls

Major use of water in a conventional power plant is for condensing the exhaust steam from the
turbine. It is considered for the efficiency & outpul targets of Power plant that Wet cooling will
be employed however since such a cooling system uses requires significant volume of water also
for auxiliary cooling.

For this reason, the option of utilizing Air Cooled Condensers (ACC) for complete cooling of
Steam & / or auxiliary cooling is also investigated. In an ACC (dry) the exhaust steam is passed
through condenser tubes. Ambient air through fans is passed over the tubes to dissipate the heat
from the exhaust steam and condense it to water. The condensate is re-circulated in he feed
water system.

However, using ACC for exhaust steam from condenser would result in having an adverse elTect
on the f{inal power tariff due to the following reasons:
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e lHigher Capital Cost of ACC system in comparison to Conventional Wet Cooling

e ligher auxiliary power consumption of ACC fans resulting in power output and
efficiency losses

e Higher backpressure in turbine due Lo condensing ot stean at higher temperatures
(especially during the summer months in the desert) resuliing in outpul and
efficiency losses.

e Plant tripping risk during peak summer months

In spite of these disadvantages, the ACC option is worth considering due to the major water

savings possible through it.

Additionally, the dependence on Wet Cooling system with increased number of water reservoirs

/ butters can also be a strong possibility which is being studied.

During the detail design of the Project , the shilting of Auxiliary cooling on the ACC will be
studied in detail , from preliminary calculation it can save around 1-2 cusec of water demand (if
can be converted) - however this will have some performance & equipment size changes which
will be re-evaluated with EPC contractor. A schematic of such — Air cooled condenser is shown

as below:

Downfiow module To ¢jector
: ( Re flux

Y -
moadule

suppoait
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2.3.5 Equipment Redundancy

2.3.5.1 Function

The purpose of this discussion 1s to summarize the redundancy included in the design to ensure a
high availability of the units,

The design of the Project will provide reasonable operational flexibility for (he production of
electricity. The Project will be designed for sa fety, easy accessibility and mamtainability (o allow
for fast and efficient maintenance of equipment at minimum cost (o the organization. The EPC
Contract will be structured to provide design features, equipment, and tools required to achieve
these goals. The requirerment for a high level ol reliability and availability for this Project will he
met through a high degree of redundancy in components and systems.

2.3.5.2 Design Basis

The equipment excluding the power train (boiler, steam turbine, and main power transformer)
will be designed with an N 1 | criteriony except where noted. Where exceptions are (aken, it is
due to sufficient reliability and that the effect failure of a single component being out of service
is deemed acceptable.

The systems designed for this plant will have the following

"E*(juipment Number [% size]

Boiler  Fecd  Water | 2 x 30% ST Driven Pumps + 1 [40%]

3 Where N represents the number of equipment required.
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Pumps Motor Driven Pump
CondomsatePumps | 2x100% -
Vacuum Pumps 2x00%
i)::::)l;xlll)g Waler 5 % 50%

Coul landling system | 2x100% o

2.3.6 Vendor List

Below is tentative vendor list for the Power Project — it will be finalized after finalization of EPC

Contract
No. | Equipment Vedot
U Peeiter T T | Alstom / Foster wheeler o
" iiubin Boiler Company Limited
2. Steam Turbine Shanghai Electric
Dong-fang Electric Corporation
B © T Harbin Boiler Company Limited )
3. Steam Turbine Generator | Shanghai Electric
Dong-fang Electric Corporation .
—f o T TUUTEBA Shotyang
Shandong Taikal
4. Main Transformer
Baoding Tianwel
Xitan XD Transformer Co., fad
T T Shandong Takai
5 HGILS
| J Xian XD High Voltage Apparatus Co., Ltd,,
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W——f_ N Thermal Power Research Institwte
Guodian Zhishen
GE

0. DCS
GE Xinhua
ABB
Emerson Process Management

' 2.4 Technical Data

The following are the major technical data for the plant design.

W&EQJW_"“*“*‘W T [ Vae T T e
“(Tw(f‘:i‘;w“'“‘ T T T B0 Mw (approximately) at anmual average
ross Ca
’ i conditions at Turbine Rated I.oad (TRL)
N;;;p;t;% T '?663??\@5@&?5E{}{iii{ai?%r?@é?oﬁlﬁt’i&}hé at
I'RL
‘Net Efficiency I
Main Steam Conditions —P_m Unit - T
Flow 1098 t/h,
Pressure 175 Bar
' Temperature 540 °C
——— L o I
Hot Reheat Conditions — Per Unit
Flow 907 t/h
Pressure 36 bar
Temperature 540 °C,
Coal BunRate 250 Uh, THA N B
""" o ~ Makeup water requirement — Plant |~ C~900 wmvn i
| Circulating Water Flow — Plant J ~45000 , mVYI
61

FEASIBILITY STUDY

THAR BLOCK-1 POWER PIANT PROIFCT
SIDDIQSONS ENERGY 111

FEBRUARY, 2017




wobidounng
Cooling Water Temperature rise ~10°C

lgl;\,l\lbh ’Wz;wr Flow to Aﬁbesélinalion

250 m*/h

System — Plant (il applicable)

Poiable Water Supply (o Plant and Colony | 10w

2.4.1 Technical Limits

The following technical limits are applicable to the Project:
Unit Starts and Loading

Cold Start: A start alier more than 72 hours continuous shutdowt with boiter unlired and
the cylinder metal temperature less than 40% ol full load value

Warm Start: A start afier more than 10 hours but less than 72 continuous shutdown with
boiler unfired and the cylinder metal temperature between 40% - 80% of full load value

Hot Start: A start alter less than or equal to 10 hours conminuous shutdown with boiler
unfired and the cylinder metal temperature above 80 % ol full load value

Extreme Hol Start: A start after less than or equal to 1 hour continnous shutdown with
boiler unfired and the eylinder metal temperature hear full load value

Unit Starts and Loading

Cold start: A slart alier move than 48 hours conlinuous shutdown hours with boiler
unfired

Warm start: A start after more than 8 hours but less than 438 continuous shutdown hours
with boiler unfired

Hot Starl: A start alter less than or equal to 8 howrs continwous shutdown hours with

boiler unlired

Start Up Criteria
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Hot Start 90 min
Warm Start 180 min

Cold Start 32 hours

Loading Rates and Load Range

Hot Start 10 MW/min above 45% load
Warm Start 10 MW/min above 45% load
Cold Start 10 MW/min above 45% load

Load range: approximately 30 - 45% to 100%

Frequency Limits
Nominal system frequency: 50 Hz

The following are the recommended limits to remove the generating units from the
system:

Frequency Range Duration of Excursion (tentative)

U U
51.0 to 51.5 Hz 30 sec 30
48.5 to 51 Hz Continuous Operation
48.0 to 48.5 Hz 300 sec 300
47.5t0 48.0 Hz 60 sec 60
47.0 to 47.5 Hz 20 sec 10
47.5 Hz or less Immediate Trip Immediate Trip
SL.5 Hz or more Immediate Trip Immediate Trip
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2.4.2 Heat Balance

The heat balances for the proposed cycle, , are included as below -. The data shown includes

‘Turbine Output and Hleat rate and Plant Net Output and Net Heat rate.
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2.5 Plant Layout
2 5.1 Basis for Plant Layout Design

The plant layout/plan is based on the following principles:

e  Make efficient use of site topography and geological conditions by placing the
main power units, cooling system and major buildings in better foundation
condition. Plant layout designed to achieve smooth operation with good access to
all key locations.

e Bvident distinction between different facilities

e Verlical layout planning to estimate amount of earth work, etc

e Rational planning of water ditches and piping system

e Good conditions for construction facilities

e Rational planning of plant’s entrance; environmental protection and soil &
landscape conservation

2.5.2 Detailed Plant Layout

The layout shall be designed keeping in mind the site topographical conditions and interface
point, ¢.g. water, coal and ash. Different areas are separated (o ensure smooth operation.

The site is divided into 5 sections:

Main Power Generation Facility
Cooling Facility

Electrical Facility

Coal Handling Facility
Auxiliaries Facility

Main Power Generation Facility

This area consists of the Boiler building, Steam Turbine building, Boiler bunker, Control Room,
Slag & Ash Silos and Air Compressor Unit. This area is arrange in the centre of the power plant
to make it most accessible.
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Cooling Facility

This section consists of the Wet Cooling Towers and Pumping systems and is arranged in the
Northwest of the plant. Main equipments in this section are the Cooling Towers, Water Pumps,
Water Dosing Units etc.

Electrical Facility

This section mainly consists of the Transformers, Distribution Equipiment and Electrical Control
Building.

Coal Handling Facility

This area consists of the Coal Feeding Conveyor, Stockyard, Coal Stacking & Reclaiming
System and Coal Testing Laboratory. The area is polluted due to coal particles and for this
reason is located in the East of the Power plant (downstream of prevailing wind condition).

Auxiliaries Facility

This area is arranged in the West of the Plant and houses the Water Workshop, Water/Sewage
Treatment Systems.

Hydrogen station is located in the Northwest of the Plant to minimize its impact on other
buildings and structures. Coal Conveyors are arrange in the East of the Coal Crushers. Fuel O]
and Start-up Boiler System are arranged close (o (he Furnace. Offices and Workshops are
arranged close to the main entrance.

The plant is designed 1o have a slope to allow rain water to flow in one direction. The rainwater
flows to the side of the roads/pavements and is collected by the shallow trenches. From here the
rain water flows in a pipe and is discharged to the outside of the plant.
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2.5.3 Plant Layout Safety Features

Biggest safety risks of the power plant are the fuel oil storage area and coal stockyard.

Due to the safety distance requirement, the fuel oil storage area is located in the southeast of the
site, with ash silos in the north and start up boiler in the west. The oil storage tank is surrounded
by a 1.8 m high fence.

Coal stockyard is located in the south of the plant having good access for firefighting trucks by
roads.

The plant has (two main roads and three secondary roads arranged around the power producing
units. These roads provide good access for firefighting. Roads, having at least 4 m width, are
arranged around main power building, oil storage area and stockyard.

Fire water main is laid in closed loops to ensure multi-directional flow around the plant. Isolation
valves shall be provided so that sections of fire water main can be taken out of service for
maintenance or repair. When maintenance or repair, the cut-off hydrants will not be more than 5
(five) sets.

The space of hydrants is as followings:

In main building area, spacing < 80 meters

In oil storage tanks area, spacing < 30 meters

In other areas, spacing < 120 meters

In main building, indoor stand pipe and hose systems should be installed
1 (One) sct test hose service should be installed at the main building top

The plant has two entrances, the main entrance is in the northwest corner of the plant, nearby the
coal stockyard to facilitate the contact with the outside; the other entrance ts located in the
southwest corner of the power plant, mainly used for logistics and waste materials. The two
entrances are at a distance of approximately 900 m.

2.5.4 Landscaping and Construction Area

The construction facilities for the plant will cover an area of about [0 hectares and will be
located in the east side of the plant area. Temporary accommodation facilities for Contractor
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during construction facilitics will cover an area of about 3 heclares and will be located n the

west side of the plant.

2.6 System and Equipment
The linal generation capability of the unit will be 300 MW (Net). Vendors have units or building
blocks that are optimized for their design. To maximize the capacity and reduce costs, the final

design needs to remain flexible until the final vendor selection is made.
‘The scope of the Project will include all work to develop the site including

Generating unils:

Steam Generators - Boilers .
Turbine Generalors

Draft Fans

Stack

Deacration and Coal Bunker

Air Compressor

Air Cooled Condenser Island

Cooling Tower

Circulating Water Pumps

Water Intake and Discharge Structuies

Water Treatment System (for plant cycle makeup and domestic water for the plant and
colony)

Wastewater Treatment System

Sewage Treatment System

Eleciro Static Precipitator

Ash Silo .
Slag Silo

Startup Boiler

Auxiliary Power System — Diesel Engine

Auxiliary Boiler (Fuel Oil Fired)

Fuel Qil Pump System

Fuel Oil Storage Tank

Dike for Reservoirs

Oil Unloading Station

Accident Oil Pool

Hydrogen Generation Station

Foam fire equipment rooms
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500-kV Gas-Insulated Substation (GIS) Switchyard
Step-up Transformer

Station Transformer

Auxiliary Transformer

Substation Relay Building

Switching Room for Air Condenser Island

Coal Receiving systems:

Coal Conveyor, Transfer Station System

Open Coal Yard

Coal Stacking & Reclaiming and Moving FEquipment
Coal Crusher and Inlet Coal Sampling System

Coal Water Treatment System

Coal Bulldozer Maintenance System

Civil works:

Centre Control Room

Site Development

Roads

Drainage

Foundations

Buildings

Offices

Warehouses

Workshops

Colony

Camp for Construction Workers
Ash/Gypsum Storage Area

2.6.1 Mechanical Systems

2.6.1.1

Boiler

2.6.1.1.1 Function
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The boiler converts the energy in the coal (o high pressure steam. The steam is then discharged to
the wirbine.

2.6.1.1.2 Design Basis
The boiler is a suberitical CEB, outdoor coal-fired design. The boiler will be designed to burn

lignite from the adjacent mine.

The ignition fuel is High Speed Diesel (HSD) and support fuel is Furnace Oil. These fuels will
provide initial firing and will stabilize the combustion until the coal flames are stable, about 40%
(mininum) load at this point minimum stable combusiton. Details of the design depend on the

specitic suppler chosen for the Project.

This boiler 1s expected to operate as @ base load unit, but the design will include provisions 1o
allow (he units to operate at lower loads if necessary. One such provision will be the capability o
operate in a sliding pressure mode. Sliding pressure operation will allow more etficient operation

and reduced stress on the turbine and boiler parts.
The steam design conditions are shown in the Technical Data section.
The following major components are commonly supplied :

Boitler

Cyclones

Forced Draft Fans
Primary Air fans

Gias Recirculation Fans
Induced Draft Fans
Pulverizers

Au heaters

Soot blowers

There will be a minimum of two 50% ait healers, forced draft, primary air, and induced draft

fans.

The following discussion is general; many of the details will vary depending on the manufacturer

selected.
‘The modern large sub-critical boiler has the following major components:

Furnace
Super heaters
Reheaters
Cyclones
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Economizer
Air preheater
Steam Drum
Burners

The components are discussed individually below.
Furnace

The furnace is an enclosure to provide space for fuel combustion and cooling of the combustion
gases before the gases enter the convection pass. In the furnace area the fuel and combustion air
are injected in a controlled manner to elficiently control the combustion. In the furnace walls the
water is converted to steam.

The heat transfer in the furnace is largely radiant. At the top of the furnace, the tube arrangenient
changes to a vertical arrangement. The gases then rise to the convection pass, named because the
heat transfer is by convection.

The coal will be fluidized & will be combusted across the fength of the furnace.
Superheaters and Reheaters

The super healers, Reheaters, and economizer are in the convection pass. Super heaters and
Reheaters are inline tube bundles that increase the lemperature of the saturated steam. There may
be several superheater sections. These may be airanged as platen, intermediate, final, and
primary superheaters.

Reheaters are designed similar (o the super heaters except they operate at lower temperatures.
The gas flow is from the final (o the primary reheater. The steam temperature from the exit of the
final super heater and the final reheater is the steam temperature entering the turbine high
pressure and intermediate pressure turbines

Economizer

The economizer is a counter- flow heat exchanger for recovery of the heat remaining in the flue
gasses at the exit of the primary reheater and/or super heater. The tube bundle is usually a
serpentine arrangement of parallel tubes with the water flow opposite to the gas flow. Water
eunters the economizer from the feed waler system and discharges to the furnace walls. Tube
spacing is critical. Close spacing has better heat transfer but can result in plugging of the spaces
with ash.

Air Preheater
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There are several air prehealer designs. One of the common designs is a Lungstrom which uses a
metallic heat transfer surface that rotates al | to 3 revolutions per minute (rpm). Other designs
use rolating hoods with a stationary metallic heat transfer surfuce. Radial and axial scals are
required o control leakage between the air and gas sides. These seals must accommodate axial
and radial growth in a difficult environment. Some new designs include automatic seal

adjustments depending on lemperalures.

The air preheater uses hol gases from the outlet of the boiler cconomizer (O warm the inlet aly
discharged from the forced drafl fans. The size of the air heater depends on the evaluation of the
manufucturer (0 balance the size of the ceonotnizer and the size of the air heater. The air inlet o
(he air heater is typically 25 °C (77 °F), and it is heated (o about 350 °C (600 °F). The hot gases
from the boiler enter the air preheater at about 400°C (750 °F) and exit at about 175 °C (350 °F).
Air heaters are usually the regenerative type.

Cleaning of the air preheater is done regularly on-line with sootblowers and oft-line loads with
water wash.

Soot blowers

At high temperature in the furnace, a part of the coal ash (which doesn’t flow out with the flue
gas) melts and forms slag. Slag formation oceurs it temperature in the furnace exceeds the Ash
Deformation lemperature,

Slag formation can be problematic for the furnace as it can deposit on the heat transfer surfaces
resulting in lowering the heat transfer in the boiler and ultimately decreasing the efficiency and
output of the power plant. Slag can also deposit on the burner regions resulting in inter fering

with coal/air ratio and affecting combustion 11 the furnace.

Soutblowers are designed (o clean soot and slag from the heal ansfer surfaces of the boiler and
air preheater. The number and location of the soot blowers will be determined by the boiler
supplier based on experience with boiler design and similar coals. Steam is supplied at a constant

pressure usually from the cold reheat pipe.

‘There are three general types of sootblowers: wall, retractable, and water cannon. Wall blowers
use a stream of high-pressure steam Lo remove slag from furnace walls. They are inserted into the
furnace and rotale in a circular patlern; typically 20 to 30 per furnace. Retractable sootblowers
are used (o clean convection passes using a long lance that is rolated in to the section 1o be
cleaned; typically 30 o 40 per furnace. Walter cannons direct @ stream of waler across the
furnace (o the opposite wall and part of the side walls. There are typically two when used to
clean firnace walls: one on the front wall and one on the rear wall. Their control systems have
become increasingly sophisticated in recent years, and they are commonly used for difficult
coals.
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-2.6.1.1.3 System Operation

In normal operation, the fuel is gravity fed to the feeders from the coal silos. The feeders regulate
the coal flow to maintain the steam generation required by the turbine. The coal then drops into
the CFB Bed where it is circulated at 900 C. Air is blown into the furnace by primary air where it
is combined with secondary air and combustion oceurs. Primary air is also used for the
fluidization of the bed.

The cyclones separate Fluidized bed with the Flue gas, the flue gas goes through air the rear
pass , air preheater and precipitator. If required, a portion of the flue gas is bypassed through the
Air Preheater and then to the chimney:.

2.6.1.2 Turbine Generator

2.6.1.2.1 Function

The steam turbine-generator converts the energy in the steam to electrical energy. The steam is
then discharged to the condenser.

The steam turbine is a tandem-compound design — condensing (urbine. The final design is
subject to Manufacturer's design

2.6.1.2.2 Design Basis

The steam turbine is designed to accept the steam flows as defined in the Technical Data section.
The turbine-generator will operate at 3,000 rpm.

Extraction steam is routed fiom various sections of the turbine to the feedwater heaters. The
cycle of the wet system is based on seven feedwater heaters: four low-pressure heaters, one
deaerator heater, and three high-pressure heaters.

The following major components are supplied with the turbine:

* High-pressure turbine

* Intermediate-pressure turbine

* Low-pressure turbine

* Lubricating oil reservoir, pumps and piping
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e Electro hydraulic control (EHC) oil system
e Generator
e Hydrogen seal oil system
e Exciter

e Control system
These components are discussed individually below.

High-Pressure Tuibine

The High-Pressure (HP) turbine receives steam from the main stearn pipe and expands it through
several stages of blades. The steam (hat exits the HP turbine returns to the boiler thirough the cold
reheal pipe. In the boiler, the stcam is heated to the design reheal temperature and returned to the
Intermediate-Pressuce (1P) urbine.

Intermediate-Pressure T

The stean is further expanded in the 1P section. 1t is then brought to the Low-Pressure (L.P)
turbines after going through Reheaters

Low-Pressure Turbine

LP turbine is double flow, meaning that (lie steam enters at the center and flows out axially
owards both the turbine end and the genevator end. Large steam turbines have last-stage blades
that are about 1.1 (o 1.2 meters (42 to 48 inches) long.

All wirbine sections have benefited in the past decades by improved blade designs that have
improved efficiency and reliability. The most significant part of the power plant performance
improvement is the turbine improvement.

Lubricating Oif System

The lubricating oil system includes the oil tank, pumps, coolers and piping. It controls the supply
of clean oil to the turbine and generator bearings. The oil tank contains 7.5 m3 (2,000 gallons) or
more of lubricating oil. The pumps are usually vertical pumps with the suction betow the low oil
tevel and the clectric motors above the tank.

The main, auxiliary, and emergency pumps discharge to a header, where the oil is cooled to the
design supply lemperature, filtered, and distributed to each of the (urbine and generator bearings.
The oil discharged from the bearings is collected and drained by gravity to the tank.

Electro hydraulic Control Qil System
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The EHC oil is a high-pressure oil system used to control the stop and control valves that
regulate the admission of steam to the turbines. The system is constructed of mostly stainless

steel components to maintain the required high level of cleanliness required. A fine filtering
system also helps achieve the cleanliness.

Generator

The generator is directly coupled to the turbine shaft. The generator converts (he mechanical
energy developed in the turbine (o electrical energy. The generator is filled with hydrogen gas to
reduce the windage losses caused by the cooling flow inside the generator.

Hydrogen Seal Oil System

The hydrogen seal oil system seals the shaft ends of the generator rotor to reduce the escape of
hydrogen from the generator. This system supplies a constant flow of lubricating oil from its tank
to the seals at each end of the generator stator. This oil is collected and drained to degassing
systems and the seal oil tank. It is also cooled in a similar manner to the lubricating oil system.
Hydrogen gas is explosive, so this system is critical to the safe operation of the plant.

The static exciter supplies the electrical energy to the generator rotor (field) to control the
voltage and phase angle of the power generated in accordance with system needs.

Control System

The turbine control system is supplied by the turbine manufacturer to interface with all parts of
the turbine generator. Among the items controlled are the steam stop and control valves.

2.6.1.2.3 System Operation

In normal operation, the steam is admitted to the HP turbine through the stop and control valves.
After the steam is expanded through the HP turbine, it is returned to the botler to be heated to the
design temperature in the reheater section. The reheated steam then expands through the [P
turbine and the LP turbines.
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The control valves limil the steam flow to achieve the load required. Steam is extracted from the
wrbine al several points for use in the feed water heaters, which improves cycle efficiency. The
amount of steam extracted will not be regulated with a control valve and is therefore termed

uncontrolled.

The lubricating oil system contains the oil for the bearings of the urbine and generator. Pumps
take suction from the tank-and after-coolers deliver the oil to each of the bearmgs o lubricate the

surfaces and remove heat. The oil then returns to the main tank.

The BEHC system Is a scparale high-pressure oil system that is used to open and close the stop
and control valves as nceded. The valves are opened to add more steam as load is increased and

closed to reduce load.
The valves also close quickly to prevent over-speed in case load 1s veduced quickly or tripped.

The hydrogen seal oil system is a hydraulic seal between the generator stator and rotor to contain

the hydrogen gas inside the generator.

2.6.1.3 Main Steam and Reheat Piping

2.6.1.3.1 Function

The major steam systems include the main steam, cold reheat, hot reheat, and extraction steam

pipes.

2.6.1.3.2 Design Basis

Main Steam

The main steam pipe will carry the stcam from the boiler super heater outlet to the steam turbine
stop and control valves. Due o the operating temperature, this pipe is typically made of P91 or
PY2 material.

Cold Reheat

The cold reheat pipe will transport the steam from the HP trbine outlet to the inlet of the boiler
reheater. Due to the operating temperature, this pipe is typically made of carbon steel.
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Hot Reheat

The hot reheat pipe will carry the steam from the reheater outlet to the IP turbine inlet stop
valves. Due to the operating temperature, this pipe is typically made of P9| or P92 material.

These pipe systems will be designed for the steam conditions established on the heat balances for
the specific boiler and steam turbines selected and the requirements of the American Society of
Mechanical Engineers (ASME) codes or equivalent Chinese standards. The reheat pipes are
sized (o result in a low pressure drop that is set by the turbine designer.

Extraction Steam

The extraction steam Systems carry the steam from the individual turbine connections to the
feedwater heaters.

The extraction pipes will have shut-off valves and air-assisted check valves as required by code
and turbine manufacturer requirements.

The condensed steam in the foed water heaters is termed heater drains. These drains are cascaded
from the higher pressure heaters to the next lowest operating pressure heater. Condensate from
the lowest-pressure HP heater is drained to the deaerator and that from the lowest pressure P
heater is drained o the condenser. All feed water heaters are also provided with emergency
heater drains, which can drain any heater to the condenser. This capability is needed when
heaters are out of service, if leaks occur in the heater tubes, and at startup.

All the steam systems will have drain systems in accordance with the ASME water damage
induction prevention guidelines. These include drain pots, drain pipes, level detectors, and drain
valves.

The deaerator heater is a dircct contact heater; it has no tubes. Also it has no heater drain: the
drain is the suction connection to the feed water pumps.

2.6.1.3.3 System Operation

During normal operation, the steam will flow through the main steam line to the 1P turbine inlet.
Steam exhausted from the HP turbine will flow through the cold reheat line to (he steam
generalor reheater inlet. The steam is reheated in the steam generator and will flow through the
hot reheat line (o the IP turbine inlet.
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The cold reheat line generally supplies steam (o the seventh feed water heater (depends on the
urbine design). This, like all extractions, will be uncontrofled.

The extraction steam pipes will cairy the steam from the individual turbine connections 1o the
foed water heaters. The isolation and check valves are designed (o isolate the feed water heaters
fiom the turbine during a turbine trip. This capability will prevent trbine over-speeding due o
the energy stored in the heaters. leed waler heaters installed in the condenser neck do not require

tiis isolation because of the relatively low energy stored.

The heater drains will norimally drain to the lower pressure heater. During startup, however, there
is commonly inadequale pressure o accomplish this, so the heater is drained (o the condenser.
Also, it a tube leak occurs in a heater, the higher pressure water will leak into the shell. This will
increase the flow of the heater drain. 16 a high level occurs in the heater shell, the emergency
drain will open (o the condenser. Relief valves will open to protect the heater shell from

overpressuie if the pressure exceeds the design pressure.

When heaters are out of service, the maximum load of the turbine may be reduced due 10 the
increased steam ow through the LP turbine. This criterion is set by the turbine supplier and will
depend on the project requirements and the supplier’s design specitications.

2.6.1.4 Condensate system

2.6.1.4.1 Function

The condensate system transfers the condensed steam from the condenser hotwell, through the
fow-pressure feed water heaters, and into the deaerator heater.

2.6.1.4.2 Design Basis

The condensate system will be designed (o provide a continuous supply of water from the

condenser 1o maintain a constant tevel in the deaerator heater.

There will be three 50% capacity, or two 100% capacity, motor-driven condensate pumps, which
will take suction through strainers from the condenser hot well. These pumps are typically
vertical can-type pumps with the cans mounted in the concrete substructure. There will be a
margin of 3% in flow and 10% in head in the pump design Lo account for wear and unknowns. A
bypass system, with an automatic control valve, will be provided to ensure the required
minimum flow through the pumps.
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The system transfers the water through the condensate polisher, gland steam condenser, and all
low pressure feedwater heaters. The temperature of the water is increased in each of the
feedwater heaters. Also, water is supplied to the turbine hood sprays and other uses as required.

The condensate will also be pumped through the steam Jet air ejector if that is the system
selected by the EPC contractor; rotary vacuum pumps may be used.

The condensate is deaerated in the condenser and is further heated and deaerated in the deaerator.
The deaerator is elevated to provide adequate net positive suction head for the boiler feed pumps.
Drains from the gland steamn condenser and feedwater heaters will be returned to the condenser.

2.6.1.4.3 System Operation

The condensate pumps take suction from the condenser hot well and discharge to a coinmon
header. During normal operation, makeup water will be delivered (o the condenser fiom the
condensate storage tank to mainfajn the normal water level in the hot well. This flow is normally
accomplished by the elevation in the condensate (ank and the negative pressure in the condenser.
Pumps will be provided to deliver the required water in cases of Jow water level in the tank or
high demand.

Normally, one pump will operate at startup, and up (o 60% load. Above 60% load, a second
pump will be started. If a pump trips or if header pressure is below a predetermined level, then
the third pump will be started automatically.

The bypass system will be controlled by the DCS system. It is typically wide open at initial
startup, gradually closes as flow through the system increases, and is closed when the unit load
approaches full toad.

2.6.1.5 Feed water
2.6.1.5.1 Function

The feed water system transfers the water fiom the deaerator, through the high-pressure feed
water heaters, and to the steam drum
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2.6.1.5.2 Design Basis

The feed water system will be designed to provide a continuous supply of water from the
deacrator heater Lo the boiler steam drom.

There will be two turbine-driven 50% capacity pumps and one 40% motor-driven startup pump.
The tinal decision on turbine-driven pumps or motor-driven pumps will be up to the EPC
contractor. In general, the studies done comparing these designs indicate that there ts little or no
dilterence in the total evaluated cost. The capital cost will be higher for the turbine-driven option

but operating costs will be reduced. In either case, the net plant output will not be changed.

These pumps are typically barrel-type pumps with the batrel supported on a steel base. There
will be a margin of 3% in flow and 10% in head in the pump design to account for wear and .
unkuowns. A bypass system, with automatic control valve, will be provided to ensure the

required minimum flow through the pumps.

These pumps typically use a variable-speed drive. The variable speed may be achicved by
variable speed motors or fluid couplings, hydraulic coupling will be selected in this project . The
variable speed allows the pump 1o operate al close to the minimum speed required for the load at
any particular time. This capability reduces the power requirements, recireulation flow and wear
ol the pump. The wear on the pump is a particularly signilicant factor during startup il variable

speed Is not provided.

The system transfers the waler through the high-pressure leed water heaters. The temperature of
the water is increased in each of the feed water heaters. Also, water is supplied to attemperators
and other uses as required. The water to the rehicat attemperators is supplied from an mter-stage
connection on the puntps.

2.6.1.5.3 System Operation

‘The leed water pumps take suction from the deacrator and discharge to a common header. The
header is the main feed water line which connects to the 1P feed water heaters. The discharge
from the last heater connects (o the boiler economizer inlet.

For wel system, normally only motor-driven pump with operate till 25 — 30% load afier which the
turbine-driven pump is also started. if a pump trips or if header pressure is below a

predetermined level, the second pump will be started automatically.
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The pump speed and the bypass system will be controlled by the DCS system. The bypass is

typically wide open at initial startup, gradually closes as flow through the system increases, and
is closed when (he unit load approaches full load.

2.6.1.6 Circulating Cooling Water System
2.6.1.6.1 Function

In a wet cooled unit, the cirenlating cooling water system will cool the main condenser and the
closed cooling water system. A part of the heated water is lost through evaporation in cooling
tower to maintain the temperature of the cooling water system.

2.6.1.6.2 Design Basis
A mechanical draft cooling tower will be used for the Project

The cooling water will be sourced from the plant raw water pretreatment and desalination
system. The circulating cooling water system is used for condensing steam exhaust ffom Steam
Turbine and Boiler feed water Steam Turbine Pumps. It is also used for cooling down of closed
cooling water system.

In order to reduce the water requirement, the desalinated water quality will allow circulation of
water up to 5 times (Cycle of Concentration) before if is extracted by the blow-down system. The
blow-down system is used to maintain the chemistry of the cooling water at the desired level.
The heated up cooling walter is sent to the cooling tower, where it is cooled by evaporation.
Makeup water will compensate for the water lost due to evaporation and blow-down

The system will use two 100% pumps. The pumps will be twin suction horizontal pumps and
will be installed in the circulating water pump house.

Cooling of closed cooling water system will be carried out in two 50% shell and tube stainless
steel heat exchangers.

Condenser

The power plant condenser will be a shell-and-tube heat exchanger. The function of the
condenser is to condense exhaust steam from the main power cycle steam turbine and boiler feed
pump turbine. The condenser has other functions, as well:

Recover condensed steam as condensate
Provide for short-term storage of condensate
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Provide a low-pressure collection point for condensate drams from other systems in the
plant

Provide for deaeration ol the collected condensate

Sream from the twbine is condensed by rejecting the heat of vaporization to the circulating
water. The condensate is collected in the condenser hot well from which the condensate pumps

tuke suction.

The tolal circulating cooling water Hlow will be about 45,000 m*/h for the unit, based ona 10 °C
temperature rise through condenser.

The system will include expansion joints at the pump discharges and at the inlet and outlet of the
condenser. The system will include motor-operated valves that will allow single pump operation
and isolation of one hall of the condenser for maintenance. The condenser will be a one- or two-
pass unit with valves 1o allow part-toad operation with one half the condenser out of service. A
condenser wibe cleaning system will be provided (o permit periodic cleaning with the unit on
line.

Cooling lowers are evaporalive lowcers (hat derive (heir primary cooling effect from the
evaporation that takes place when air and water are brought into direct contact. A mechanical
drafi cooling tower will be ased for this Project. A mechanical dralt cooling tower uses large
fans Lo produce airflow through the tower fill. Water is distributed over the tower fill and heal

ransfer takes place by evaporation and convection as a result of water to air interface.
‘There are two types of mechanical dra fl towers:

Forced Dratt Cooling Towers: lHave faus mounted at the base of the cooling tower. Airis torced
i at the bottom and discharged through the top of the tower. The distinguishing airflow
characteristic is a high inlet air velocity and a low exit air velocity. This characteristic can lead to
excessive recirculation and decreased stability of thermal performance when compared to the
induced draft tower. Recirculation describes the phenomenon of portions of the warm, moist air
of the tower exit air pluine being drawn back into the tower air intake, raising the inlet wet bulb
leniperature.

Induced Draft Cooling Tower: tiave the fans located dawnstream of the tower fill section so that
(he air is putied through the fill section. The distinguishing airflow characteristic of this induced
drafl arrangement is a lower inlel air velocity and a higher exit air velocity. Exit air velocitics
(hree Lo four times higher than inlet velocities are common. The higher exit velocity reduces the
tendeney for a reduced pressure zone o be ereated at the air inlet by the action of the fan. This

greatly reduces the polential for excessive recirculation.
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The induced draft tower is by far the most common type of mechanical drafl used in utility
power plant service. This Project will also use induced draft cooling tower technology.

2.6.1.6.3 System Operation

The circulating water pumps will draw water from the raw water treatiment system and discharge
through motor-operated discharge valves. One circulating water pump will operate, while the
other is in standby.

The tube cleaning system will be aperated as needed o optimize the operation of the unit based
on backpressure and cleaning system operating costs.

2.6.1.7 Air Cooled Condenser (ACC)

2.6.1.7.1 Function

In case an ACC system is employed in one the units for auxiliary cooling, the condensation of
the exhaust steam from the unit’s steam turbine is carried out by using ambient air for heat
transfer. The cooling of closed cooling water system will be carried out by circulating water
system of the other (wet) unit, Design of circulating cooling system of the other unit caters for
this heat duty.

ACC transfers heat by convection and radiation instead of evaporation as the wet towers do. The
circulating water makeup requirements are reduced to zero, making this an ideal arrangement
from an environmental standpoint, particularly in areas of water scarcity. However, elficiency
losses are encountered due (o high backpressure in turbine (due to higher steam condensation
temperature) and higher auxiliary power consumption of ACC,

j

The final design will be done by the joint collaboration of EPC contractor & Supplier | it shall
ensure that the design is desert proof & can hold high temperature variations across an operating
envelope.

2.6.1.7.2 Design Basis
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An ACC system involves condensing the turbine exhaust steam in air-cooled heat exchanger
bundles. ACC can also be either mechanical or natural draft cooling tower designs. A mechanical
draft ACC system shall be used for this Project. The following are the specifications of the ACC

system to be installed:

Initial Temperature Difterence (ITD) between Steam and Cooling Air: 35 °C

2.6.1.8 Closed Cooling Water System

2.6.1.8.1 Function

‘The closed cooling water system will cool all water-cooled equipment in the plant, except the
main condenser. The system will use a portion of the circulating cooling water system flow to
cool a closed-loop freshwater system. The heated circulating water will be cooled by evaporation

in the cooling tower.

2.6.1.8.2 Design Basis

The system will use demineralized water for initial filling and makeup as needed. The water will
be treated with corrosion inhibitors 1o minimize corrosion in the piping and heat exchangers.
Two 100% capacity pumps will pump the fresh water through the two 65% 'capacily heat
exchangers and the cooled equipment, through a closed system, and retum to the pump suction.
An expansion tank will be provided to accommodate the thermal expansion and provide a supply
of water for makeup required by small leaks.

The system will provide cooling waler (o the following equipment:

Main turbine oil coolers
Generator hydrogen coolers
Exciter coolers

Generator stator oil coolers
Boiler auxiliaries (as needed)
Feedwater pump coolers

Water and steam sample coolers
Large motor coolers (if required)

Air compressors (if required)
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The closed cooling water pump design will include at least 5% flow margin. The heat exchangers
will include at least 10% heat duty margin.

The heat exchangers will be the shell and tube type with stainless steel material.

2.6.1.8.3 System Operation

In normal operation, both closed cooling water pumps (one working on partial load) will
circulate water continuously through the loop. An automatic bypass valve will be provided to
maintain at least a 30% flow through the pump and heat exchanger. The low load pump will
automatically switch to full load in case the main punip trips.

A low water level in the expansion tank will be alarmed in the control room. Water will be added
through a manual valve from the demineralized water system.

A grab sample valve will he used (o periodically obtain a sample for testing.

Equipment temperature will be controlled by automatic temperature control valves at each of the
major coolers. Small coolers may be manually controlled.

2.6.1.9 Reverse Osmosis Desalination

2.6.1.9.1 Function

As explained in the sections above, the water source will be either LBOD water supplied by GoS
or groundwater extracted during the mining operations.

IFLBOD water is available, no desalination will be required and canal water can he used directly
after clarification.

[n case, LBOD water is not available, the power plant will be based on groundwaler.

The desalination system removes the majority of dissolved and suspended mmpurities from raw
water, allowing the treated water to be used for service water and makeup to the potable water
treatment system and demineralizer systems.

87

FEASIBILITY STUDY

THAR BLOCK-11 POWER PLANT PROJECT
SIDDIQSONS ENERGY 11D

FEBRUARY, 2017




aebibewnns
2.6.1.9.2 Design Basis
One common desalination system with two 50% trains will be provided for the plant. The

desatination system will be designed based on the following paraniclers:

Raw Water analysis in accordance with data available data
Maximum service water requirement

Maximum potable water requirement

Maximum cooling water requirement

Maximum demineralized water requirement

The desalination system is essentially a two-pass reverse osmosis (RO) system consisting of a
first-pass raw waler RO unit with pretreatment and a second-pass freshwater RO unit. Based on
(he above requirements, cach 50% (rain of the brackish water RO unit will be designed to
produce hall” of the maximum flow of desalinate water. Similarly, cach 50% train of the
freshwater RO unit witl be designed to produce hall of the maximum flow of treated water

suitable as makeup to the demineralization system.

As part of optimization of walter system , a reuse concept will be introduced , the reuse &
optimization of membrane selection shall result in an improvement in recovery , it is expected
that with carcful modulation of the water streams —a 75% recovery can be achieved.

Desalinated water requirement of the power plant in this case 13 around 1200 m*/h.. The
desalinated water quality will be similar to LBOD water (TDS around 400 — 500 PPM).

2.6.1.9.3 Description

As stated above, the desalination system is essentially a two-pass RO system with pretreatinent.
Raw water from the intake structure that enters the desalination system , first treated In a Lwo-
stage, multi-media filration system that includes coarse and fine filtration, respectively.
Coagulants and polymers may be added to the raw water to assist in the filtration process. The
filtered water then passes through cartridge filiers and enters the suction of the first-pass RO
booster pumps that provide the necessary pressure to pump the water through the first-pass RO
units. Chemicals are added at the inlet of the first-pass RO units for pll and scale control and
dechlorination. The desalinated water that passes through the first-pass RO units enters the
service water storage tank. The service water slorage tank is provided with various sets of

transter pumps for pumping desalinated water (o:

Various users within the service water systeni on a near-continuous basis.
Potable water treatment sysiem on an intermittent basis on demand
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Fire water supply system on an intermittent basis on demand

Open cooling water system on a continuous basis

Inlet of the second-pass RO booster pumps and through the second-pass RO units to the
demineralized water storage tanks

The desalination system produces wastewater streams associated with filter backwashing and the
dissolved solids that are rejected by the first-pass RO units (brine). The backwash and brine
streams are sent (o a local sump and then routed to the plant's wastewater treatment/ef{luent
disposal system. There is also a relatively good quality brine stream associated with the second-
pass RO units that is recovered, stored and recycled to the inlet of (he first pass RO units.

The overalt Recovery (percentage of desalinated water produced from groundwater) will be
about 75%.

2.6.1.9.4 System Operation

During normal operation, (he pretreatinent system and first-pass RO units are operated
intermittently at their rated capacity based on level in the service waler storage tank. Chemicals
are automatically added to the pretreatment and lirst-pass RO units based on flow and signals
from analytical instruments for pH, oxidation-reduction potential, etc. Coarse filters are
backwashed daily, and polishing filters are backwashed weekly, as required. When the first-pass
RO units are operating, therc is a continuous stream of brine that is routed to the wastewaler
treatment system along with the intermittent filter backwash.

The second-pass RO units are operated intermittently at their rated capacity based on level in the
demineralized water storage tanks. When the second-pass RO units are operating, there is a
continuous stream of brine that is routed to the inlet of the first-pass RO unis.

Depending on demand, one or both trains in either the first- or second-pass systems may be on
standby for extended periods of tine. Provisions are included (o periodically flush the
membranes in each RO pass (o prevent bio-growth and maintain cleanliness.

The RO units are taken out of service and chemically cleaned annually or semi-annually based
on operating history and performance. The membranes are replaced at three- (o five-year
intervals, again depending on operating history and performance.

Abnormal Operation
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The plant will be tracking the normalized performance of the desahination system using software
that trends output and quality ol the (reated water and accounts for factors such as the age of the
membranes and raw water temperature. When the normalized performance drops below the
expected trend line, it will be necessary Lo take appropriale remedial measures, which may
include adjusting the chemical feed rates or product recoveries or taking the units out of service
to either chemically clean or replace the membranes.

2.6.1.10 Demineralization

2.6.1.10.1 Function

The demineralizer system provides further treatment of water to mike it suitable for Boiler Feed
Water and Closed Cooling Water. The demineralizer produces water suitable as cycle makeup

CFB subcritical boiler

2.6.1.10.2 Design Bases
One common demineralization system with two 100% trains will be provided for the plant. The
demineralization system will be designed based on the following parameters:

Clarified Water quality or second pass RO trealed water quality in accordance with
supplier gnarantees
Net capacity equal 1o 5% of main steam flow

Based on the above requirements, each 100% mixed-bed unit will be designed to produce a net
output of 50 m*/hr of demineralized waler.

2.6.1.10.3 Description

The demineralization system is essentially a polishing mixed-bed facility complete with the
necessary regeneration equipment. Clarified canal water or treated water from the second-pass
RO units is pumped from the demineralized water storage tanks through the mixed-bed polishers
into the condensate storage tanks.

(nstrumentation is included (0 monitor the quality of water from the demineralizer system and to
determine when regeneration of a mixed-bed polisher is required. A complete regeneration
facility is provided including acid and caustic storage tanks and metering skids, hot water tank,
regencration water pumps, and mixed-bed blowers. Regenerant wastewater is collected in a local
building sump and pumped to the industrial wastewater treatment facility.
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2.6.1.10.4 System Operation

Normal Operation

During normal operation, the demineralizer system is operated intermittently at its rated capacity
based on the level in the condensate storage tanks. The service cycle continues for a preset time
or throughput or until the demineralized water quality indicates that regeneration is required.
Under normal operating conditions, mixed-bed regenerations will probably be required weekly
or semi-weekly. When regeneration is required, (he operating mixed bed is taken out of service
and the spare unit is placed in operation. Regeneration is automatic following manual pushbutton
initiation and includes several steps for resin separation, regeneration, rinsing, and mixing of the
cation and anion resins. Afler regeneration has been completed, the mixed-bed polisher is placed
in standby and is ready for service when the other operating unit becomes exhausted. Wastewater
produced during the regeneration process is sent (o a local building sump from where it is
pumped (o the industrial wastewater treatment facility.

Abnormal Operation

Abnormal operation would correspond to a situation in which the mixed bed run length is
significantly reduced and/or the demineralized water quality is adversely affected. In this
situation, an investigation would need to be performed that would evaluate key parameters
including feed water quality. resin condition, quality of regenerant chemicals, elc, in order to
determine the appropriale cotrective actions.

2.6.1.11 Condensate Polishing

2.6.1.11.1 Function

The condensate polishing system removes ionic and suspended contaminants from (he
condensate, allowing feed water cycle chemistry to be maintained in accordance with industry
guidelines and the requirements of the boiler and turbine manufacturers.

2.6.1.11.2 Design Bases
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Two complete condensate polishing systems will be provided, onc for cach unit. There will be
three 50% condensate polisher vessels per unit. The condensate polishing system associatled with

cach unit will be designed based on the following parameters:

Condensate low rate at 100% load, valves wide open (VWO)
Condensate pump shutoft head
Maximum condensate temperature

2.6.1.11.3 Description

A full-flow deep-bed condensate polishing system s provided for each unit. The system
associated with cach unit consists of three 50% condensate polisher service vessels. A resin eap
is provided at the outlet of cach service vessel 1o remove any resin ines. Bach service vessel also
includes a recycle pump that is used when a vessel containing a freshly regenerated resin charge
is being placed in service. A sampling system is provided to monitor the level of contaminants at

(he common inlet of the system and the outlel of each service vessel.

The condensate polisher resin is externally regenerated. The exhausted resin is hydraulically
sluiced to the external regencration system. One complete external regeneration system is
provided for each unit. The external regencralion system consists of four vessels for resin
separation, cation regeneration, anion regeneration and mixing, and holding of the fieshly
regencrated cation and anion resin. Alternately, the regeneration system may include a resin
separation vessel thal serves a dual purpose and is also used 1o regenerate either the cation or
anion resin. A lreshly regencrated resin charge in (he mix-and-hold vessel is eventually
hydraudically transterred back to a service vessel. As discussed above, the service vessel that has
received the freshly regenerated resin is put in recycle mode for a short period afler being
returned Lo service to ensure that any contaminants will not enter the feed water cycle.

2.6.1.11.4 System Operation

Normal Operation

During normal operation, (wo of the three-condensate polisher service vessels will treat the full
condensate Nlow. When the resin in one of the (wo operating service vessels is exhausted as
determined by either conductivity or differential pressure, the vessel is removed from service and

(he resin is transferred o the external regeneration system. The standby service vessel containing
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a freshly regenerated resin charge is slowly placed in service by first recirculating condensate
through the vessel until the product water quality is acceptable.

2.6.1.12 Wastewater S ystem

2.6.1.12.1 Function

The wastewater system treats industrial and sanitary wastewater from (he power plant to produce
effluent of an acceptable quality that can be discharged afler being reused upto maximum level.

2.6.1.12.2 Design Basis

One common wastewater treatment system with a single 100% train will be provided to treat
process wastewater generated by the plant. The wastewater treatment system will be sized for the
maximum expected flow based on the plant water balance.

Details of the effluent disposal specifications are provided n the EIA report. The effluent (o be
disposal procedure will be in accordance to the National Environmental Quality Standards

(NEQS).

A sanitary treatment facility will be provided to treat domestic wastewater from the power plant
and colony. The sanitary {reatment facility will be sized based on a total population of 500
people and waste production of 100 liters/day/person.

2.6.1.12.3 Description

Industrial Wastewater Treatment

At various locations within the plant, there will be sumps and packaged oil-water separators for
the interim collection of wastewater and treatment of oily wastewater, respectively. Mixed bed
demineralizer and condensate polisher regenerant wastewater will be treated at the power block
in a packaged neutralization system consisting of a tank with internal mixing device,
rectreulation pumps, pli controls, and chentical addition systems. All remaining wastewater will
be pumped (o one of (wo equalization ponds. One pond will provide collection and interim

93

FEASIBILITY STUDY

THAR BLOCK-II POWER PLAN PROJECT
SIDDIQSONS ENERGY LTD

FEBRUARY, 2017




PRI AR TN

storage of low-volume wastewaler and material storage runoft. The other pond will provide
collection and interim storage of metal cleaning wastewater.

Wastewater from each pond will be treated separately on an as-needed basis in a common
physical-chemical treatment system. The wastewater treatment process is expected to include
several steps. Raw wastewaler itroduced (o the treatment process lirst enters a reaction tank
where lime or caustic is added (o raise the ptt. Atter pll adjustinent, the wastewater enters ah
oxidation tank with air sparging where metals are oxidized and precipitated as metal hydroxides.
‘The waslewaler stream containing precipitated metals and other solids then enters a flocculation

tank followed by a lamella (inclined plate) clarifier in which solids are removed.

_The components of the treatment process are arranged (o allow pravity flow throughout the
catire process inlo the monitoring basin. The treatment process includes a thickener and flter
presses for mechanical sludge dewatering such that a solid waste byproduct is produced that can
be land filled.

Sunitary Wastewater Treatinent System

Several lifl stations will be provided for transporting raw sewage from the main power block and
outlying areas to the sanitary treatment system.

The conerete basin extended-acration type sewage treatment plant equipment contains an integral
submerged bar screen at the infet (o the surge tank compartnient. Dual sewage pumps provide a
ow to the aeration tank chamber based on the depth of water in the surge tank. Flow from the
acration chamber to the dual hopper clarifier is by gravity. Aeration blowers are mounted above
e acralion tank and supply air to the biological treatment process. The resulting solids are
settled into downstream claritier hoppers while floating solids are skimmed from the clarifier
surface and returned o the acration chamber. The clarified cftluent flows into an integral

chlorine contact tank where sodium hypochlorite is added before discharge.

There is an integral aitlift system for the return of setited solids from the clarifier hoppers to the

aeration basin.

‘The treated sanitary effluent will be used for watering of the greenbelt (man-made vegelation
areas) surrounding the power plant and within the colony.

2.6.1.12.4 Description

Nortial Operation
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During normal operation the brine produced, if desalinated groundwater is used, will be sent
directly to the evaporation ponds . Cooling tower blow-down will be reused

During normal operation, the mixed bed demineralizer and condensate polisher systems are each
regenerated intermittently. Interlocks are provided so that only one system can be regenerated at
a time. When regeneration occurs, the wastewater is pumped fiom a local sump (o the
neutralization system. Afer the regeneration process has been completed, the wastewater is
recirculated through the neutralization tank and acid or caustic is added for pH adjustment. After
the wastewater has been sulficiently neutralized, the recirculation step is ferminated and
wastewater is pumped to the effuent-monitoring basin.

Other low volume and material storage runoff wastewater generated within the power plant will
gradually accumulate within the first equalization basin. After a sufficient volume of wastewaler
has been collected, transfer pumps within the pond are turned on to forward the wastewater to
the treatment system. The treatment system is operated at its rated capacily until the pond has
been sufficiently emptied. During operation of {he treatment system, the monitoring basin is
continuously sampled for pH and grab sampled for other constituents as required, and
wastewater continues to be discharged as long as the ef{luent quality is within specification.
While the treatment system is operating, dewatered sludge is being produced on a semi-
continuous basis and collected within dumpsters that are periodically transported to an on site
landfill.

The second equalization basin is used (0 store metal eleaning wastewater including air heater
wash and boiler chemical cleaning waste. These streams are generated in large quantities on a
very intermittent basis, only when these operations occur. After the washing or cleaning
operation has been completed, the treatment system is used to process metal cleaning wastewater
until the pond has been su [ficiently emptied.

Abnormal operation corresponds to a situation in which the treattment system is unable to operate
at its rated capacity and/or the elfluent quality is adversely affected. 1 this situation, an
investigation would be performed (o determine the root cause(s) of the operating deficiencies so
that the appropriate corrective actions can be taken.

Abnormal operation may also correspond to a sityation in which excessive quantities of
Wastewater are being generated. This situation is likely to occur during initial startup of the units.
To some extent, the equalization ponds as well as the treatment system itself will have some
design margin. However, when the levels in the ponds remain high for extended periods despite
operating the treatment system at high capacity factor, it would be prudent to determine the root
cause(s) and take the appropriate corrective action.
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2.6.1.13 Emission Controls
2 6.1.13.1 Low NOx Combustion

Function

When air is used as the source ol oxygen for combustion, the heat of combustion catses
significant conversion ol nitrogen and oxygen Lo various oxides of nitrogen (NOx). The Project
will be outfitted with CFB Boiler inhierent Low-NOx combustion technology, designed to keep

NO, generation to @ minimun.

Design Basis

As per the TFC Environmental Guidelines (2008), the NOx cmissions should be lower than 510

mg/Nm® (248 PPM) for a non-degraded air shed. A guarantee lower than this value will be

requested [rom the supplier.

2.6.1.13.2 In-Situ Flue Gas Desulfurization

Function

During coal combustion virtually all the sultur is converted 1o sulfur dioxide (SO2) gas. The
Projuct will be equipped with Tn Situ flue gas desulfurization (FGD) system to ensure that he
concentration of SOz in exhaust is below the limits set by the Local and International

Environmental Guidelines.
Design Basis

As per the IFC Environmental Guidelines (2008), the SO» emissions should be lower than 850
mg/Nim® (298 PPM) lor a non-degraded air shed.

2.6.1.13.3 Bag house/Electrostatic Precipitator
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Coal is impure, containing significant quantities of non-combustible material. Non-combustible
material is known as ash. A portion of the ash forms large particles and falls to the bottom of the
furnace. This is known as boftom ash/slag. The rest of the ash (typically 70-80% of the ash in a
pulverized coal boiler) forms fine, lighter particles that are carried out of the furnace by the flue
gas. This is called fly ash. The Project will be fitted with a particulate control system to remove
nearly all the particulates formt the flue gas.

The particulate collector is expected to operate at an emission rate of 20 - 30 mg/Nm?.
Conventional means of collecting the particulate matter include electrostatic precipitation (ESP)
or a fabric filter bag-house. In this case, either is fully capable of meeting the operating point, as
well as a guarantee lower than that.

System Operation

The ESP consists of a box that is an enlarged section of duct, to slow the gas velocity down.
Metal plates hang in the box parallel to flow, such that the flow is channeled between them. Also
between them are flanging electrodes, either solid ones or weighted wires. Transformer/rectifier
(TIR) sets step up the power to high voltage and convert the current to DC. The voltage is
applied between the plates and the electrodes, such that the electrodes charge the particles, then
the particles are attracted to the oppositely-charged plates. Periodically, the plates are rapped
with automatic hammer assemblies, which causes the ash to fall into hoppers below the plates.

The baghouse consists of a compartimentalized steel chamher with an inle plenum that
distributes ash-laden flue gas to the compartments and an outlet plenum that collects the cleaned
gas from the compartments. Fach compartment has a tube sheet near the top from which the bags
hang. Typically, these bags are 150 mm in diameter and 8 m long, though larger sizes have
become commercial. The bag is hung from the (ube sheet afier being stretched over a form-
fitting wire basket that prevents the bag from collapsing. Flue gas is admitted at the bottom of the
compartment and departs above the tube sheet, such that the ash is captured on the outside of the
bags. When the bags have accumulated a heavy cake of ash, a compressed air nozzle at the top of
each bag gives a strong puff of compressed air, which momentarily pulses the skin of the bag,
releasing the ash cake to the hopper below.
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2.6.1.13.4 Noise

The plant is located 1 a very sparsely inhabited area; therefore, any impact to local residents 18
minimal. The plant will be designed to control the noise generated o meet international and
Pakistan regulations within the plant and at the fence line. Any growth in the area will be
industrial, which will also have no or minimal impact. Details will be covered in the E1A.

2.6.1.13.5 Ash

Ash will be stored on site or close by. The fly ash may be sold if a market exists, otherwise it
will be dumped in the overburden area of the mine (more details in the E1A). The storage areas
will be designed to control waler run-off due to rain. This water will be collected and wreated
before discharge (see the waste water section for more details). Dust will be controlled by mixing

wilh water, spraying with walter, and covering with dirt.

A temporary ash yard will be made near the Mine dump area , where the ash for few years may

be dumped — however at later part of Project ~ the ash will be sent to mine for inside dumping.
| I d| ping

2 6.1.13.6 Airborne Dust from Coal Storage Yard

The potential dust from the coal piles will be controlled by a combination of water sprays, wind
screens, and, if necessary, covers. The wind screens will be fabric fences to reduce the wind that
would dry the surface of the pile and pick up the dust. Water sprays will reduce the amount of
dust pickup by the wind. In addition, if necessary, fabric covers can be placed over the idle
portions of the coal piles to prevent airborne dust.

2.6.1.13.7 Water

All water discharged due to power plant processes and sewage will be treated betore Lo meet
regulations before being disposed.

However, in case groundwater is used, brine produced from the RO system will be directly
disposed oft into the salt lake which will act as a large natural evaporation pond.

More details will be covered in the wasle water treatment section and EIA study.
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2.6.1.14 HVAC

2.6.1.14.1 Function

The purpose of the HVAC systems is to provide appropriate conditions m all enclosed plant
areas including control room, steam turbine building, battery rooms, main electrical
interconnection systerms, substations, chemical dosing rooms, pumps houses and other buildings.
This will include heating (f any), cooling, moisture control and ventilation ol all enclosed spaces
for personnel comfort and equipment protection. Functions will include the required number of

air changes, relative humidity control, temperature control and pressurization.

Air conditioning is required for the switchgear and electrical equipment areas, even if not
required by the vendors and the American Society of Heating, Refrigerating & Air Conditioning
Engineers (ASHRAE), (o ensure equipment reliability.

Dust suppression and collection will be provided for the coal handling areas to protect against
fires and explosions due to dust or gas buildup.

2.6.1.14.2 Design Basis

The systems will be designed to meet the intent and specific requirements of the ASHRAE
handbooks and standards. If heating is required, electric heating will be used. If Pakistan
requirements are more stringent in any aspect, they must be followed. In addition. the following
spectfic considerations will apply.

Ventilation and Air Conditioning

Split packaged air conditioning system(s) will be installed for rooms requiring air conditioning,
including the offices, storage areas and battery room.

The air conditioning unit for control room shall be two sets ol air-cooling heat-pump type placed
on roof-top. One is for operation and the other is for standby. The outdoor unit (condensate and
compressor paits) is located on the roof and the indoor unit (air handling part) is located in the
HVAC room. The refrigerant is R134a or other non-ozone depleting refrigerant.
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Each air conditioning system designed for the central control building, will be a two sets system.
One is K-1 system served for the unit control roum, engineer rooni, SUpErvisor room and locker
room, ete. The other is K-2 system served for the electrical equipment rooms, relay room and
clectrical supervisor rooms, cte. ‘The system(s) will provide a constant-volume air supply with a
variable outside air supply capability of 10% to 100% (econmmizer) to achieve eneigy

conservation. The HVAC system will continuously operate round Ui year.

The control room and equipments should be pressurized by their HVAC systems (o provide dust
control and the pressurization shonld not be more than 50 Pa positive to the adjacent arcas in

spritg and antumn and maintain 5 Pa positive in swnmer and winter.

tn the indoor unit, there are return air function, silence function, filter section, fresh air/exhausl
air section, cooling section, heating seetion, umidity section, supply air fan section, return air
section, even air distribution and supply air section, ete. In order (o keep the treated an clean,

prefiminary and intermediate filters witl be desigued for the indoor anit.

Battery Room

There are non-imaintenance type batteries in the battery room. Air-conditioning and mechanical
ventilation will be so designed that the room air temperature will be kept below 30 °C (85 °F).

Exhaust air rate will meet the requirement ol not less than ten volume air changes per hour.

The explosion-prool type heat-pump split air conditioners will be used and the ventilation system
will use axial fans. The motors and fans are all direct-connected and are corrosion resistant and
explosion-proof type. The exhaust system in the battery room will be operated continuously to
maintain negative pressure and to avoid accumulation of hydrogen gas or leakage to adjacent

roons.

[n the case of a fire, the fire system will cut-off the power of ventilation and air-conditioning
equipment.

Steant Turbine (S1) Building

In order to maintain the normal design temperature in summer. general ventilation witl be
considered for ST building. Mechanical supply & exbaust air system will be designed for steam
turbine building.

In sunvmers, the fresh air will be cooled by the cvaporation-cooling air handling unit. This will
absorb the extra indoor heat and humidity. The treated air will be exhaust Lo outside by rool fans.
Based on the layout, there are 30 sets roof fans in ST building and 15 sets of glass fiber

reinforced plastic roof fans in the de-aerator bunker.

Elecirical Equipment
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There are transformers and high-voltage switch cabinets in 380V & 6KV substations, which will
dissipate extra heat. Mechanical ventilation will he designed for such areas. The air exchange
design will be based on not less than 10 times/h. The cooling air handling unit with humidity
control will be used for reducing the temperature and axial fans will be used for emergent
ventilation. In the event of any fire emergency, power of fans and air conditioning will be shut-
off automatically.

Mechanical ventilation system will be designed in Cable Room & Direct Current Screen room,
where air exchange rates are about 6 times/h in cable room and 10 times/ll in Direct Current
Screen room. The emergent ventilation system has both the normal ventilation system. Fresh air
will be filtered.

Excitation Cubicle

The excitation cubicle is located in the ST building, which is enclosed and independent. Large
extra heat will be dissipated, so summer temperature ventilation and emergent ventilation system
will be designed. In event of a fire, the fire system will shut-off the power of ventilation
equipment automatically. Fresh air will be filtered.

Chemical Dosing Rooms

Natural make-up air will be considered in chemical dosing rooms. Mechanical exhaust air system
will be designed to discharge the indoor hazardous gases or vapors (il any) with corrosion
resistant and explosion-proof type FRP axial fans. The air replacement rate shall not be less than
I'S times/Ih. The emergent ventilation system has both the normal ventilation system.

Other Rooms

The mechanical ventilation will be designed for emergency diesel generator room with an air
replacement rate of 10 times/h. The motors used shall be explosion-proof type. The mechanical
ventilation will be designed in air compressor room (o expel extra heat and humidity.

Laboratory

One set of VRV air conditioning system will be designed in laboratory, in order to maintain the
temperature below 28 °C in the summer and 16 — 18 °C in the winter. The outdoor unit, set on
the roof, will be connected with every indoor unit.

Mechanical ventilation system will he designed in the measurement room, heat room, high-
temperature furnace room, analysis room, coal sampling room, etc. The air exchange design is
based on not less than 15 times/h. The motors and fans are all directly-connected and are
corrosion resistant and explosion-proof type. Louver will be set in the wall.
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There is local exhaust air system for fume hoods in the analysis rooms. The fans should be

explosion-proof and corrosion-resistant type.

Mechanical ventilation system will be designed in force substation, for which the air exchange
design is based on not less than 10 times/h. The emergent ventilation system has both the normal

ventilation systen.

All Kinds of Pump Houses

Mechanical ventilation systems will be designed in circulating water pump house, raw water
pump house, make-up water pump house, coal treatment washing pump house. The air exchange
is design on the basis of not less than 10 times/h. The duct material used will be of comrosion
resistant type.

Oil Pump House

To avoid hydrocarbon content exceeding 350 mg/mm?, mechanical ventilation system will be
designed in the oil pump house and oil treatment room. The air exchange design shall not be less
than 10 times/h. The motor will be exp fosion-proof type.

Mechanical ventilation system will be designed in startup boiler room. The air exchange design
shall not be less than 6 times/h. Explosion-proot & corrosion resistant type FRP axial fans will
be designed and louvers will be used in walls for intake and exhaust of air.

Administrative Building

VRV air conditioning systems will be designed in administrative building. The outdoor unit, scl
on the roof, will be connected with every indoor unit.

Dust and Ash Removal Control Building

Air-conditioners and mechanical ventilation will be designed in the dust removal and ash
removal switch roors. The fire system will be able o shut-off the power of ventilation and air-
conditioning equipment automaticalty in case of any fire.

The air-cooling heat-pump type split air conditioners (wall mounted or cabinet type) will be used

in dust removal control room and other oftices.

Coal Control Building
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VRV air conditioning systeris will be designed in coal control building to maintain temperature
below 24 °C in summer and 18 - 20 °C in winter. The outdoor unit will be connected with every
indoor unit.

The air volume for transformer should be considered to ensure the exhaust air temperature is not
higher than 450 °C and the temperature difference between air inlet and air outlet is not higher
than 150 °C. The mechanical ventilation will be designed in substation based on air exchange of
not less than 10 times/h. Fresh air will be filtered and emergent ventilation will be considered
too.

Underground Building

To expel the extra humidity, mechanical ventitation will be designed based on air exchange of 15
times/h in underground buildings.

De-Dusting System for Transfer Stations

Electrostatic Precipitator (ESP) will be designed to avoid high amounts of coal dust in air. ‘The
dust acceptable concentration will be as [ollowing:

Total dust:

8 mg/m? (time weighting even allowable concentration)
10 mg/m? (short time contact allowable concentration)

Breathe dust:

4 mg/m* (time weighting even allowahle concentration)
8 mg/m’? (short time contact allowable concentration)

Dust concentration to outside should not be more than 120 mg/m?.

HVAC Control Scheme

[n order to keep the equipment operation safe and convenient management, separale control
systems will be considered for the central air conditioning systems. The controllers are located in
the IVAC rooms (could be installed in the main units). The system will realize the separale
control by local Direct Digital Controls (DDC) and start/stop & status signal shall be shown on
the DCS. The local DDC will have the central operation and will also have option for selection
of automatic/manual operations.

Temperature and humidity sensors in the air conditioning rooms will transfer parameters from
rooms to the DDC through cables. This controls the air handling units, which enables meeting
the set-values of temperature & humdity.
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Differential pressure control will enable regulation of supply/return air volume in the central
room (o maintain the positive pressure (pressurization should be 50 Pa positive to the adjacent

areas).

Split air conditioners will be controlled by their own thermostats. Exhaust air fans will be
controlled manually.

ot

Fire

rolection & Smake Exhaust System

Alr conditioning systemn will consider the fire protection measures and will have necessary
interlocking with the main tire lighting system for the plant. Fire dampers will be installed on the
supply/return air duct through walls. In the case of fire, the air handling units and the fire
dampers in supply/return air ducl will be closed and interlock to shut-down the air handling
units. At the same time, feedback signal will be transferred to the five control center.

In case of fire in the air conditioning rooms, the fire signal from firc control center will be sent o
shut-off the air conditioning cquipment and lire dampers so as o stop the whole air conditioning

system. Fire dampers can also be closed manually or awtomatically from the fire control center.
Separate smoke-exhaust system will be designed in the central control building.

The duct for air conditioning system will be galvanized steel sheet with rubber sponge type non

flammable insulation material.

2.6.1.14.3 System Operation

In normal operation, the systems will operate with no operator interface. The air conditioning
systems will be independent ol all other mechanical systems. They will be air cooled and not
require the closed cooling water or othier systems to function.

Dust collectors will operate whenever coal handling systems are in operation to control the dust
generated. Dust that is collected will be conditioned with water or other products to avoid re-
entrainment.

2.6.1.15 Compressed Air

2.6.1.15.1 Function
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The compressed air system provides a continuous supply of 8.5 bar air for station use. The air is
used for maintenance to operate air tools, for air movers and for cleaning. A second piping
system provides the instrument air to all instruments, including air-operated valves.

2.6.1.15.2 Design Basis

The compressed air system will be designed to provide a continuous supply of air to all air users
at the site. The same compressors supply the service air and the instrument air.

There will be a total of § sets of motor-driven screw typc oil-free air compressors installed (3
standby). The air systems for both units will be interconnected. These compressors will be
packaged units with all controls, coolers, and sound reduction enclosures.

The compressors will discharge to a common header that connects to an air receiver. From the
receiver, air will be routed to heatless air dryers sized to reduce the dew point to -29 °C' (-20 °F).
Two pairs of dryers will be provided: one for service air and one for instrument air. The air is
dried to the same level for both instrument air and service air.

Additional air dryers may be required for air users distant from (he power block, for example the
shops, tractor garage, coal handling areas, etc.

The piping for the service air system will be carbon steel. The piping for the instrument air
systemn will be stainless steel or copper.

Service air will be piped to all areas of the power block area where mainftenance work with air
tools is anticipated. A loop will be provided around the turbine and boiler areas with isolation
valves to allow maintenance on sections of the system without removing the entirc system from
operation. Valved hose connections will be provided at each location. These locations will
include the grade, mezzanine and operating floors of the turhine room, all levels of the boiler
room, precipitator hopper level, water treatment area, and all shops and coal handling buildings.

The instrument air system will have a similar design for all areas where air-operated valves or
fustruments are anticipated.

2.6.1.15.3 System Operation
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During normal operation, five compressors will operate. The units will be cross tied to provide

added reliability, but can be isolated if required.

The operating compressors will maintain the operating pressure preset for its receiver. If the
pressure drops below that level, the standby compressors will automatically start.

The Air dryers will automatically swilch desiccant towers as needed to maintain the required
dew point. The iactive tower will be purged with a portion of the dry air to return the desiccant

1o its original effectivencess.

2.6.1.16 Fire Protection
2.6.1.16.1 Function

The fire protection system will detect and suppress fires, minimize hazards to station personnel,

and reduce property loss due (0 fires.

2.6.1.16.2 Design Basis

The fire protection system will include water supply systems, clean agent extinguishing,
sprinkler systems, stand pipes and hose stations and hand-held extinguishers.

The system will include a ring header to supply water to fire hydrants spaced throughout the
Projecl. Lines from this ring header will also supply water to sprinkler systems tor some
equipment and arcas. This will include the power block area and major buildings. Two stand
pipes will be provided on opposite sides of the boiler with hose stations at all major gallery
levels. The design will be to Pakistan standards and to National Fire Protection Association
(NFPA) or equivalent international standards.

The underground header will be constructed of cement-lined ductile iron or high-density
polyethylene (1IDPE) pipe. The maximum spacing between fire hydrants will be 80 eters in
main buildings, 30 meters in oil storage tanks and 120 meters in other areas.

Water will normally be supplied by the raw waler storage tank. The water tank will be sized tor
the appropriate standards but no less than 1,100 m?® (300,000 gallons) available for fire
protection.
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The system will include a fire pump house which will include the emergency diesel fire pump,
the motor driven fire pump, and a pressure maintenance jockey pump. The emergency fire pump
has a separate fitel oil tank sized for a minimum of 8 hours operation at full load.

In addition, a diesel fire pump will be installed in the Unit | pump house taking suction from the
raw water station in the pump house. This an emergency source of water to be used only when
all other options have been exhausted or failed. Provisions will be included (o allow regular flow
tests of this pump without allowing raw water {o enter the piping systems

Any detection of a fire, or actuation of a fire suppression system, will be alarmed in the main
control room and the administration building.

An open shed shelter (with roof but no walls) will be provided next to the fire pump house for
the fire truck.

The major areas (o be protected are listed in the following table.

[ Detection or Actuation .
Area . Suppression Type Notes
Type
Hose stations at grade, | Smoke
Turbine Room None mezzanine, and  main | vents n
floor roof
) Hose stations at each side
Boiler Room .
on all major floors
D [ e o to
Coal Transfer towers, ) ) . .
. Spot  type  smoke Dry-pipe sprinkler fusible | include
Crusher House, and Tripper .
i detectors heads electrical
Area above Silos
rooms
Conveyors Linear heat detection | Automatic deluge
"‘h__‘*ﬁ"M“*M"w*ﬁﬁd‘{@[{éﬁéW}g}i{ P
Coal Silos . C0O72 manual
monitors
P R outlet | Internal deluge spray with |
Coal Crusher ;
lemperature quarter turn valve outside

Administration  Building, |

Spot  type  smoke
detectors

. Aulomatic wel hipe
Locker Rooms, Toilet Py

Areas,  Telephone  and
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Communications Rooms, hoses

Storage Rooms
Automatic wel  pipe

. . Spot  type  smoke sprinkler  system, Hose
Water Treatment Building .
detectors stations, portable

extinguishers

‘ . . Hand  hoses, automatic
Maintenance Shops, | Manual pull stations at . _

, wet pipe sprinkler system,
Warchouse cach exit door
portable handheld

Fuel ()llbtumgc Tanks Foam injection plus foam

3 None ‘
2,000 m cannons

Fuel Oil Truck Unloading .

None Foam cannons

Arca

. I i Automatic pre-action

Steam Furbine and | Spot  type  snioke )

. . sprinkler system, double

Generator Bearings detectors

interlock

Tutbine Oil Tanks, Piping,
Conditioner Skid, Hydrogen | Linear Deluge sprinklers
Seal Oil, EHC System

Turbine Electrical | Spot  type  smoke
. None
Enclosures detectors
Smoke detectors at the | Pre-action sprinkler
Battery Room - .
ceiling system -electric release

[ U DU D!); I

Smoke detectors at the :
. Double interlock pre- | chemical
. ceiling  level and . . . "
Control Room _ action wet pipe sprinkler | system if
beneath  all  raised .
systen kitchen
floors
area

Electrical Equif;huizinl’f{()oin, '7

, . . , Pre-action sprinkler
Electronics Room, Cable | Spot smoke detectors , P
- . system -electric release
Spreading Room

L . [
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Main Power Transformers, )
- ) Automatic  deluge, dry
Auxiliary or Reserve | Linear .
. ipe
Transformers Pip
Gas Insulated substation Beam smoke detection | Portable extinguishers
Intake Pump house None Hydrants, portable

2.6.1.16.3 Fire Protection Master Plan

The EPC contractor will be responsible for preparing a Fire Protection Master Plan. This will
consist of the following documents:

Butilding and Fire Codes and Life Safety Compliance Review Report
Fire Risk Evaluation Report
Hazardous Area Classification Evaluation

All three documents are (o be submitted to the local statutory authorities and the purchaser for
review, comment, and approval. They are discussed individually below.

Building and Fire Codes and Life Safety Compliance Review

The report will identify and address, at a minimum, the following items for each building, pre-
engineered and/or pre-fabricated building, equipment enclosure and/or structure, and owtdoor

process, equipment, and storage areas:

Applicable building and fire codes, standards, recommendations and amendments
Building classification, occupancy and permitted construction types

Building height and area limitations

Fire resistance requirements for floors, exterior and interior walls and structural supports
Egress and exiting requirements

Detailed exit analysis and calculations, includes preparation of exit analysis drawings
documenting occupant loads, required exit widths, occupant load distribution. and travel
distances.

Combustible and flammable gases and liquids process equipment and storage fire
protection, quantity limitations and storage requirements

Accessibility requirements

Fire department access and fire fighting facilities

Occupancy and area separation requiremerts

Fire alarm and detection Systems
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Sprinkler/standpipe and  fire hose station requirements (including duration, flows,
pressures and densities)
Fire protection water supply requirements
Emergency power and lighting requirements
Smoke control and ventilation requirements

Elevator requirements

The Building and Fire Codes and Life Satety Compliance Review is to be performed by a firm
expericnced n the preparation of fire protection master plans, butlding code reviews and reports,

and exil/egress analysis calenlations and diagrams and be qualified m Pakistan.
Fire Risk Evaluation

An NEFPA 850 fire risk evaluation is to be initiated as early in the design process as practical (0
ensure that the fire prevention and fire protection recommendations as described in this
document have been evaluated in view ot the plant-specific considerations regarding design,
layout, and anticipated operaling requirements.

The evaluation should result in a list of recommended fire prevention features to be provided
based on acceptable means for separation or control of common and special hazards, the control
or elimination of ignition sources, and the suppression of fires. The fire risk evaluation should be
approved by the owner before final drawings and installation.

Hazardous area Classification Evaluation

The basis for classification evaluation will be NFPA 70, the National Electrical Code (NEC),
NIFPA 497, American Petroleum Institute (AP1) 500, vendor information and other standards, as
applicable.

2.6.1.16.4 System Operation

The jockey pump will normally be operating to keep all parts of the fire protection piping
systems full of waler and pressurized. H the pressure drops for any teason, the main motor-
driven pump is started automatically. 11 the pressure is not restored within a predetermined time,
the diesel-driven pump is starled automatically and will remain operating until manually stopped.

If the diesel fire pump does not start and pressurize the system within a predetermined time,
alarms will be given. Operators will then start the back-up raw water diesel fire pump and open
the isolation valves.
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2.6.1.17 Fuel Oil Storage and Transfer

2.6.1.17.1 Function

The fuel oil storage and transfer system will store the fuel oil and transfer that oil to the main
boiler for ignition and warm-up of the main boiler and the auxiliary boiler and to power the
black-start generator. The system will include truck unloading facilities. Provisions will be made
to supply fuel oil to tractors, trucks, loaders, dozers and ofher equipment. The storage capacity is
adequate to have several start attempts or operate a single hoiler at 20% load for 2.5 days.

2.6.1.17.2 Design Basis

There will be two oil storage systems, one for High Speed Diesel (11SD) and the other for High
Sulfur Furnace Oil (HSFO).

Get new storage capacities of HSFO and HSD based on new strategy (old was for only H1SD).
Below is for original proposal.

The system will include two identical 1,500 m? welded-steel vertical tanks to store the oil. This
amount of fuel is enough for one boiler ignition and one boiler auxiliary firing. The oil is
commonly known as #2 diesel or HSD. 1t does not require heating. The tanks will be inside a
berm designed to contain any oil leaks, including complete failure of the tanks. Provisions will
be included to remove the rain water that accumulates mside the berm and to provide treatment
before discharge.

Floating suction will be provided in each tank. The suction will be designed for the oil
specifications for the Project. The float will be designed such that the suction is submerged
between 50 and 300 mm below the oil surface during all modes of operation. Suction will be
capable of drawing down to 450 mm from the tank bottom. A low-level stop will be provided to
prevent drawdown below 450 mm:.

All tanks pumps and piping will be designed to API 650 standards or international equivalents
and to Pakistan standards. The tanks will be double bottom.

Truck delivery of this oil is cxpected. A truck untoading station will be included to unload two
trucks simultaneously, contain any spills, and measure the quantity of oil from the trucks. Two
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centrifugal pumps will transfer the fuel to the tanks. The pumps will be designed for at least 100
m*/L (500 gallons per minute [gpm]).

Pumps will be provided to supply the oil to the burner levels of the boilers, at which point the

system will be the responsibility of the boiler supplier.

A day tank will be provided for the black-start gencrator, which will be designed for 24 hours
operation at full load and include all the requirements and recomnmendations of the supplier,
including floating suction, location of {ill and suction connections. lilters, recirculation, sample

connections, and drains.

Three 50% (one standby) capacity multi-stage centrifugal transfer pumps will be installed to
pump the oil from the storage tanks to the two boilers. The capaciiies are based on provision of
fuel for the igniters and warmi-up burners ol'a single boiler and the auxiliary boiler.

2.6.1.17.3 System Operation

The tanks will normally be kept full to provide the capacity required to attempt multiple startups
of the boilers if there is a forced outage and/or a requirement for a black start. As oil is used for

startup, it will be replaced within a few days to ensure that an adequate supply is available.

Drains will be checked periodically for signs of water and other contaminants. Appropriate
filtering draining and additives will be used as required to maintain the quality of the oil.

As (rucks are unloaded, any oil spillet will be contained and recovered or disposed of m
accordance with the environment regulations.

2.6.1.18 Coal Unloading and Handling System

2.6.1.18.1 Function

The function of the Coal Receiving and Storage system is to unload, convey, prepare and store
the coal delivered to the plant.

The coal handling system receives coal from the mine stockyard. The coal handling system is
configured such that there are options for forwarding the coal to the coal preparation facility or to
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the power plant stockyard for storage. From the stockyard the coal can be reclaimed and
transported to coal preparation facility when required.

2.6.1.18.2 Design Basis

A common coal handling system will be provided to fuel the two units. The coal handling system
will be designed based on the following parameters:

Parameter Value
» Capability of handling different types of coals knfignite . - R
Coal blending éapability To be performed by Mine B

2.6.1.18.3 Description

The two 100% capacity feeding conveyors will be carrying coal from the mine stockyard either
to the power plant stockyard area or coal silos in the power block.

Power Plant Coal Stockyard

The coal storage system will include all the required conveyors and transfer houses. The system
will use a bucket wheel stacker to stack coal in two parallel storage piles. The coal storage
capacity in power plant will be 50,000 tons.

No details of coal reclaiming

The reclaim and conveying system will be capable of supplying coal at 100% boiler burn rate.
From the stockyard storage piles, the coal will he reclaimed by a stacker-reclaimers and
discharged onto the plant supply conveyor system.

The conveying system, consisting of two parallel trains of conveyors, will supply coal from the
coal piles ultimately to the coal silos at the boilers. Only one train of conveyors is required 1o
supply coal to both units. However, both traiis may be operated simultaneously.
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Wind fences will be provided around the coal yard. The coal piles will be equipped with a water
spray dust suppression system. Dust suppression systems will also be provided for conveyor
transfer points.

Coal Preparation

I tlie power block the coal will be carricd by conveyors o a twin outlet surge bin ol the coal
crushing system. I thie crushing system two 100% screens and crushers are provided (one
operating and one standby). The crushing system will include magnetic separators Lo remove
tranmip metal. The surge bin will be designed to hold minimum 100 tns of coal and include two
hoppers with rod gates and a level monitoring system. Each surge bin hopper will discharge by
gravily (o a parallel and equal capacity conveying system (o the in-plant coal silos. The size of

the crushed coal will not be greater than 30 m

Each conveyor system will consist of a bell feeder, a crusher, a tanster conveyor (o the botler
house, and tripper conveyor. Diverter gates and bypass chutes will be provided at the crusher if
size reduction is not required. A liee-standing, self-contained, modular-type "as fired" sampling
system will obtain samples trom the trans fer conveyors that supply the boiler house. Both tripper
conveyors will raverse over all the in-plant silos for full redundancy.

Dust collection systems will be provided for the crusher house (pulse jet collector) and coal silo
ventilation and the tripper conveyor room at the power plant.

2.6.1.18.4 System Operation

The complete coal handling system will be controlled from the coal handling control room
located within the coat handling building adjacent Lo the crusher house. The overall control will
be by Programmable Logic Controller (PLC) system. The control boards will include the
controls, graphic display and annunciator sections o allow remote operation of the coal handling
system. The coal handling building will also house the necessary electrical equipment to
distribute power to the coal handling equipment.

2.6.1.19 Ash System and Ash Disposal
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2.6.1.19.1 Function

The fly ash collection and disposal system will transfer particulate collected from the boiler flue
gas to a {ly storage silo for unloading into trucks for disposal. Fly ash entrained in the boiler flue
gas will be collected using a baghouse or electrostatic precipitator. Fly ash will also be collected
throughout the flue gas system by means of ash hoppers at other locations such as the air heaters.

The bottom ash handling system will collect, store, and transport hottom ash from the hoiler
[urnace, economizer hoppers and mill reject hoppers. The system will include a submerged
scraper conveyor (SSC) for collecting, cooling and transporting the bottom ash, a {light conveyor
system to convey economizer ash to the SSC, and a sluice system to convey mill rejects to the
SSC. The bottom ash, mill rejects and economizer ash will be transported to a concrete bunker
for removal by trucks.

2.6.1.19.2 Design Basis

Fly Ash Handling System

Each unit will have a dedicated fly ash handling system. Al {ly ash collected in the air heater
hoppers, baghouse hoppers and in other hoppers as applicable, will be pnenmatically conveyed
to fly ash storage silo.

The fly ash handling system will be sized for 100% Maximum Continuous Rating (MCR)
operation. ‘The design pneumatic (ransport system conveying rate will be 2.25 times the design
makeup rate to allow for catch up conditions.

The fly ash storage silos will have a nominal storage capacily of 3 days (72 hours).

Bottom Ash Handling System

Each unit will have a dedicated a bottom ash handling system. The bottom ash handling system
will be sized for 100% MCR operation. The design conveying rate will be 2 times the design
production ratc to allow for catch up conditions. The bottom ash storage bunker will have a
nominal storage capacity for 3 days (72 hours).

Economizer Ash Handling System
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The cconomizer ash will be coltected and transterred to the SSC with a Dry Flight Conveyor
(DEC) system.

The design conveying rate will be 2 times the design production rate to allow for catch up
condition.

2.6.1.19.3 Description

Fly Ash Handling System

The fly ash collection and disposal system will be designed to remove Hy ash from the flue gas
and hold it in storage silos for unloading into trucks for disposal into a land Bl or selling oft o
consimers. Ely ash entrained in the flue gas will be removed from the Hue gas using a baghouse
or clectrostatic precipitator. Fly ash will also be collected fiom other various locations
throughout the thie gas system by means of ash hoppers located beneath the collection focations
where the flue gas becomes stagnant. The fly ash handling system will use pneumatic
conveyance 1o transport the asli to a storage silo. The economizer ash will be collected and

discharged mto the water filled bottom ash collection trough by drag chain conveyors.

The fly ash settles out of the flue gas duct into various hoppers, where it accumulates into the
collection hoppers. The fly ash accumalates in a collection hopper until the hopper's discharge
valve opens o allow the ash to flow through a pneumatic pipeline o the storage sito. Lach ol the
hopper valves is cycled open and closed, allowing fly ash to empty from the individual hoppers
and into the conveyance pipe Lo be transported to the y ash silo. A bin vent filter located on top
of the sito will filter and discharge the transport air to the atmosphere.

Fly ash from the baghouse/electrostatic precipitator will be collected in storage silos and will be
transported by truck for either disposal to a landfitl. I a market for the fly ash is found, the fly
ash will be sold. The typical market for fly ash is cement plants or road construction. Each silo
will be equipped with a lluidizing blower system and a fly ash conditioner systenm to support
unloading for truck transport. The fly ash from cach silo witl be conditioned using water spray as
required to minimize dusting during truck loading. Each silo will aiso include a loading spout to
load dry fly ash into trucks.

Bottom Ash Handling

The bottom ash handling system will be designed 1o collect, store, and transporl the relatively
heavy solid wastes resulling from the combustion of coal in the boiler. This bottom ash includes
fiurnace ash from the boiler
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2.6.1.19.4 System Operation

The ash handling system will be controlled in sequence during normal operation. Control of the
ash handling system will be accomplished via the plant DCS. All system control, status
indications and alarms will be available in the main control roomt,

2.6.2 Electrical

The following specification defines the minimum requirements for design, construction,
inspection, testing, packing and shipment of electrical part and standards and codes referred to.

2.6.2.1 Scope and Tie-In Point

The scope of electrical system includes power supply and distribution, protection, lighting and
earthing for Siddigsons 330 MW Power Plant Project. The tie-in points with the Grid will be at
gantries of 500-kV switchyard within the Plant. The preliminary Single Line Diagram is attached
as follows :
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2.6.2.2 Design Philosophy of Electrical Power System
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Plant and equipment shall be designed for an operating life of at least 30 years and shall be
suitable for continuous MCR operation.

The design shall incorporate every reasonable saleguard and provision for the safety of all
personnel concerned in the testing, commissioning, operation and maintenance of the
istallation. The design and installation shall be carried out so as (o minimize the risk of outbreak
of fire and consequential damage. Materials used shall not support combustion and be fire
retardant.

Oil used as insulating medium shall conform to 1EC60296 and shall not contain any reactive
sulphur compounds. The oil must be certified to be free from any Polychlorinated Biphenyls
(PCB). The oil will be readily miscible with other oils of the same class in all proportions and
from any renowned supplier.

The Electrical Power System design would be such that the failure of any one part of the
electrical, AC and DC auxiliary systcms shall not cause a loaded generator to trip. The design ol
the auxiliary systems shall also include reserve capacity that is appropriate to the plant and
equipment supplied.

Where electrical equipment is essential for continued running of the installation, the associated
auxiliary systems shall be arranged so as to allow recovery from fault conditions and also to
permit inspection and maintenance of equiptuent to be carried out without interference with the
normal operation of the power station.

The essential supplies systems shall be capable of mamtaining the supply to all instruments,
controls and auxiliaries required for the safe and reliable operation of the plant and equipment
under all normal and abnormal operating conditions. This includes satisfactory shutdown and the
placing of the turbines onto barring gear following the total loss of the grid connection (o the
station. The design shall require only minimal operator intervention to reconfigure the auxiliary
systems upon restoration of normal supplies.

All equipment shall be adequately rated to ensure transfer of the net export output of the prime
movers under the full range of loading conditions, operating modes and ambient conditions and
will not put a limit in this regards.

Protective relays and systems shall be provided to detect all credible faults on each item of plant
and equipment and their primary interconnections. Such faults include, but not limited to, phase
and phase to ground faults, overloads, excursions in frequency and voltage, phasc unbalance,
teverse power, over-fluxing, faults on the excitation system and pole slipping/loss of
synchronism. The protection shall operate, as rapidly as possible consistent with maintaining
adequate discrimination, to minimize damage (o the plant and equipment and disturbance to the
system as a whole. It shall be designed (o preclude, as far as possible, all possibility of
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inadvertent operation. However, failure shall not prevent fault clearance. The protection schemes

shall generally be arranged according to the main/back-up protection principle.

Except when otherwise specified or agreed, the items provided under this part of the
specification shall include all the necessary equipment for the protection of the plant, the
associated electrical circuits and the electrical equipment supplied under other parts of this
spectfication.

The design and all equipment of the 500-kV switchyard, shall be subject to tinal approval from
the POWER PURCHASER. A comprehensive protection manual shall be produced during the
desipgn stage of the contract giving a full description of the protective systems and equipment
installed, grading details, recommended settings and all relevant inforntation.

The plant and equipment shall be capable of being controlled under normal operation from the
Central Control room. Local control facilities shall be provided tor testing and maintenance

PUIPOSES.

The clectrical plant and cquipment shall be provided with suitable means for celectrical
disconnection, isolation  and  earthing  of connections o facilitate  matntenance and

reconfiguration ol the electrical power system in the normal operation of the power station.

Interlocks of the preveative type shall be provided as required (o enable safe and rcliable
operation and maintenance of the plant. Interlocks shall be grouped nto two categories:

Operational interlocking shall be provided to prevent operation of the system with
prospective fault levels in excess of the switchgear rating and to ensure sequential closing
of switchgear for correct operation of the synchrouizing and any high-speed transfer
schemes.

Maintenance interlocking shall be provided for the safety of personnel in lfollowing
statutory and EMPLOYER's Safety Rule Procedures or to maintain alternative supplies,
e.g. UPS bypass, DC system boost charging or similar. A system of mechanical coded-
key figure interlocks shall be provided for this purpose.

La addition to the above requirements, mechanical interlocks of the preventative type, effective
as close as practicable to the point at which the force is applied are provided for the followiug
purpuses:

To prevent the closure of a switching device incorporated 1 a withdrawable part, unless
the withdrawable part is located correctly in the connected, disconnected or where

appropriate the test position.
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To prevent the opening or closing of off-load isolation devices unless the associated load
switching device is open, i.e. to ensure that no off-load swilching device switches load
current.

To prevent access to main circuit parts through door or covers which maybe opened
without the use of tools, unless such parts have been isolated (or are fully shrouded) from
all potential sources of supply.

To prevent the closure of main circuit isolating devices and switches for motor isolation
in contactor equipment, unless the associated contactor is open.

To prevent the introduction of a removable or withdrawable part into a fixed part not
intended or rated for that removable part.

To provide positive mechanical indication for the position of isolating devices.

Interlocking shall also be provided:

To prevent simultaneous closure of forward’ and ‘reverse’ or ‘low-speed’ and ‘high-speed’
contactors.

To prevent the simultaneous closure of both contactors or both switches of a change-over
arrangement.

For the above two items electrical interlocking on this type of arrangement may be permissible
subject to the interlock being fail-safe.

The auxiliary power supplies systems and associated switchgear shall include a comprehensive
interlocking scheme to ensure safety of persounel. In addition to the requisite operational
interlocking, all switchgear shall be designed to incorporate a system of isolation and locking
such that when an authorized person isolates a circuit he can lock off and make safe. Unique
keys shall be provided for the padlocks used in the permit to work system.

In addition to Tariff Metering System, metering and electronic recorder with output to the Plant
DCS to record power (MWh) and reactive power (MVArh) consumed by the total Plant
auxiliaries shall be provided. The metering shall be driven by current and voltage transformers
provided for the purpose with minimum overall accuracy of +0.5%

2.6.2.3 Power System Studies

2.7.2.3.1 General
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The Contractor / Owner shall arrange to conduct studies, by competent companies, (0
demonstrate that the electrical plant and equipment is adequately rated during detail engineering
stage. These studies shall assume “worse case’ values of positive phase sequence impedance for
all generators, cables and transtormers. For fault level studies, transtormer impedances shall be
based on the lowest transformation ratio tapping, taking into account the limit of permissible
tolerance on this value. The studies shall clearly state the basis tor the values of motor fault
current contribution.

2.6.2.3.2 Type of studies

The types ol studies 1o be undertaken are as follows:
Load Flow System Studies

To identify that elecirical systems are fice from potential pitfalls. This study will be used to
identify system power factor, transformer tap changer positions, current direction and flow and

bus voltages during normal operational modes, as well as emergency operational modes.
Short Circuit Analysis

To pertorm 1EEE/ANST and [EC caleulations, identify critical devices and to check device duty

of all circuit breakers and ensure that specifications agree (o it
Motor Starting Analysis

To evaluate the impact on the clectrical system while one or more motors are being started.
Critical information such as voltage drops on the busbars, motor starting current, motor torque,
cle can be extracted and recorded. To evaluate and compare with manufacturers specitications
and to decide whether the impact on the electrical system is acceptable.

Llarmonics Study

T'o identify harmonics present in the system, this can distort the voltage and current wavetorms.
A system that contains harmonics can cause protective devices to trip, transformers to overheat
and generally stress (he system beyond its design. Study will aim (o calculate the total harmonic
distortion and determine whether harmonic filters must be installed.

Protection Coordination Study
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To avoid mal-operation of a protective device; to ensure coordination of multiple protective
devices so that the sequence of trips can easily be followed and graphed on a current vs. time
scale

Power Factor Improvement

1t is required to maintain station’s power factor above 0.9 as required by local laws and to avoid
penalties on import energy. A proper system study needs to be developed and the problems must
be identified. Need for implementing capacitor banks or SVC's, at specific locations in the
electrical system is to be identified. An improved power factor will also reduce the loads in the
system.

Arc Flash Hazard Analysis

The arc flash analysis identifies the presence and location of potential hazards and provides
recommendations for PPE, boundaries for limited, restricted and prohibited approaches,
recommendations for flash protection, and sale work practices.

The National Fire Protection Association Guidelines (NFPA 70E) require facility owners (o

perform an arc flash hazard analysis prior to allowing a worker to perform a task on energized
equipment. NFPA 70E is referenced in the OSHA 1910 standard.

Grounding Grid Design

Grounding grids are essential in providing safety of all personnel in a station and therefore, they
must be designed as accurately as possible. Calculations on the ground grid designs should be
provided using IEEE 80-2000 formulas and the grid step, touch and absolute voltages be
provided on an easily understandable 3D plot.

2.6.2.4 Scope of Supply

The extent of supply of the electrical equipment and auxiliaries comprises mainly the following
items:

500-kV Switchgears (HGIS) in the Plant’s Switchyard
Step-up Transformers

Station Transformer

Unit Auxiliary Transformers

Associated Unit Auxiliary Equipment for Generators
Neutral Earthing Equipment
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Auxiliary Transformers
Auxiliary power supply systems including all MV and LV Switchgear, MCC (Motor
Control Centre), AC, DBs
Essential supplies systems including all DC supply systems, DBs and UPS systems
Protective Relaying and Control Metering System
Lighting and small power systems
MV power cables, LV power cables, LV control cables, cable terminations & accessories
and cable trays & accessories
Earthing and Lightning protection systems ( complying to [EEE and NFPA')
Emergency Diesel Generator complete with associated equipment

2.6.2.5 Codes and Standards

All equipment and accessories covered shall conform to the requirements of the latest edition,

unless indicated otherwise, of the tollow ing codes and standards:

GB (China National Standards) Codes for Engineering
IEC Standards

Local Statutory Codes (Pakistan Grid Code)

2.6.2.6 Electrical Connection Scheme

This project includes two sets of turbine-generator unit with rated power 600 MW (gross) each.
The total net power oulput will be 1120 - 1114 MW (depending on cooling methodology used) at
the point of tariff metering point which will be transferred to NTDC’s grid through 500-kV hnes.
The clectrical connection of the Plant is proposed as follows:

One and a half breaker scheme is used in the 500-kV switchgears. The outdoor switchgear adopts
HGIS (Hybrid Gas Insulated Switchgear) equipments. As shown in the single-line diagram, each
generator-transtormer unit and its related outgoing circuit are connected in one complete loop,

and station translormer is conuected i a half loop.

In this project, the neutral of the generator will be grounded through a single phase translormer
which is connecled with a resistor at the secondary side. The generator will be connected o the
step-up transformer through enclosed isolated phase bus-duct which is self-cooled type.
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Step-up transformer adopts three phase two copper windings type. 500kV system neutral point
will be directly grounded, which includes step-up transformer and station transformer

2.6.2.6.1 Short Circuit Calculation

Due to absence of the original data about the grid, we assume that the grid short current is 50-kA
(rms) and 125-kA (peak). For 6-kV system (tentative), the short circuit level is assumed (o be
31.5-kA (rms) and 80-kA (peak). This data will be corrected when the original data will be
available.

2.6.2.7 Selection of Conductor and Main Equipments

In this project, the pollution class is considered as IV grade. Creepage distance ratio will be 3.1
cm/kV for all equipment installed outdoor with reinforced insulation. This assessment will be
corrected when the original data is available.

The main data of the equipment are proposed as follows:

2.6.2.7.1 Generator

Rated power (gross) 330 MW

Max continuous power Matched with prime mover
Rated terminal voltage 20.5 -kV

Power factor 0.9 (lagging) and 0.95 (leading)
Frequency 50 Hz

Rated speed 3000 r/min

Short-circuit ratio > (.5

Stator winding connection YY

Excitation method Static self shunt excitation

125

FEASIBILITY STUDY

THAR BLOCK-H POWER PLANT PROJECT
SIDDIQSONS ENERGY LD Mmm
FEBRUARY, 2017 i S SR RS

9 STVt R



“

Livean

2.6.2.7.2 Main Bus Duct for Generator

Type
Rated voltage

Rated maximum voltage

Rated current

Rated lightning impulse withstand voltage
Rated power frequency withstand voltage
Rated short-time withstand current (2s ms)
Rated short-circuit peak current (peak)
Distance between phases

Connection

Isolated-phase, mclal enclosed, natural air cooled witl micro-pressurization

20-kV

25-kV

20000 A

(as per IEC) 125-kV

(tmin rms kV) 50-kV (according to [EC")
160/315 kA

400/800 kA

Around 1700 um

Through flexible links for easy isolation

2.6.2.7.3 Bus Duct for Secondary Connection of HV Unit Transformer & Station

Transformer

Connection

Type

Rated voltage

Max vollage

Rated current

Rated lightning impulse withstand voltage
Rated power fiequency withstand voltage (kV)
Rated short-time withstand current (4s)

Rated short-cirenit making current (peak)
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Non-segregated phase, metal enclosed
6-kV

7.2-kV

4000 A

(peak kV) 60-kV

20-kV according to 1EC (rms) for 1 minute
50 kA (rms)

125 kA
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2.6.2.7.4 Parameters of Step-Up Transformer

Rated capacity
Rated voltage
Impedance voltage
Cooling type
Connecting type

Tap changer

2.6.2.7.5 Station Transformer

Rated capacity

Rated voltage

Tap changer
Jmpedance voltage
Cooling type

Connecting type

2.6.2.7.6 HV Unit Transformer

Rated capacity
Rated voltage
Impedance voltage
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450 MVA
550-E8X2.5%/22kV
Ud=14%

ODAF or OFAF
YNdi1

On-load tap changer

63/35-35MVA

55018 X1.25%/6.3-6.3kV

OLTC
udl1-2'=23%
ONAF

YN, yn(-ynO+d

63/35-35MVA
22+7X2.5%/6.3-6.3kV

Udl-2’=21%
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Cooling type ONAF

Connecting type D, ynl-ynt

2.6.2.7.7 6-kV Switchgears

These switchgears will be made in withdraw-able structure. Vacuum Cireuit Breaker (VCB)
scheme will be applied for all motors and transformers. The VCB will be rated with 50 kA (rms)
and 125 kA (peak) Short circuit capability.

2.6.2.7.8 Switchgear/MCC

LV auxiliary power supply system will adopt withdraw-able compartment switchgears and fixed

compartment swilchgears.

2.6.2.7.9 LV Auxiliary Transformers

LV auxiliary (ransformer will be dry type.

2.6.2.8 Auxiliary Power Distribution Scheme and Layout
2.6.2.8.1 Voltage Level for Auxiliary Power System

Auxtliary power distribution system includes two voltage levels, which are 6-kV and 380/220-V.

2.6.2.8.2 6-kV Auxiliary Power Supply Scheme

One set of transformer with split windings will be provided for each unit as HV auxiliary
translormer which is connected (o the generator’s 1PB at primary side. Each secondary winding
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of HV auxiliary transformer will be connected with one 6-kV unit bus section which will provide
power for HV motors and LV auxiliary transformers of the unit. There are also two sections of
bus established for common loads of the Plant. The two 6-kV common bus sections will be
connectled with two secondary windings of different transformer. The two common bus sections
will supply power for water supply system, water treatment system, ash removal system, coal
handling system and FGD system. In addition, one set of station transformer is also prepared for
the two generators, which can provide start-up power and back-up power for generator.

All buses will be connected with each other through suitable bus couplers. All incomers & bus-
couplers shall be provided with manual synchronizing with synchronizing check circuit &
automalic changeover scheme on dead bus logic.

2.6.2.8.3 LV Auxiliary Power Supply Scheme

LV auxiliary power supply system consists of Power Center (PC) and Motor Control Center
(MCC). The motors which have capacity above 55 kW and some big power consumers acquire
power from PC. Other loads will be supplied power by MCC.

2.6.2.8.4 LV Main Conneclion

The LV auxiliary power transformers will be configured and selected respectively for turbine,
botler and common equipments.

In this project, there will be two 2 MVA LV transformers for each steam turbine and two 1.6
MVA LV wansformers for boilers for each unit. Each of the above two transformers will be
standby for the other. These power transformers can acquire power from the two sections of 6-
kV plant auxiliary power bus system.

Two 800-kVA LV power transformers will supply power for the plant's LV common
equipments and the transformers are connected with the section 1A and section 2A of plant’s 6-
kV BUS. One lighting transformer is also configured for each turbinc-generator unit. And each
of the two lighting transformers will be standby for the other one. The maintenance system in
main workshop will have one section of LV switchgear, which will be supplied power by LV
trans{ormer for steam turbine.
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2.6.2.8.5 LV Power Supply for Air Cooling Island

6 sets of transtormers with 2000-kV A capacity will be equipped tor No.2 turbine-generator unit.
Two of the six transtormers will be standby and they will acquire power from HV plant auxihiary
power supply system. They will supply power for air fans of' No.2 turbine-generator unit.

2.6.2.8.6 LV Power Supply for Auxiliary Workshop

The power supply for auxiliary workshop will be designed according to process and areas with
redundant configuration.

Two 2 MVA transtormers will be equipped for electric de-dusting system of each boiler, which
will provide LV power for the loads in the nearby areas. Two boilers will share one dedicated

standby transformer which is connected with 6-kV conunon bus.

Two 2 MVA transformers will be equipped for FGD system of two boilers. The two transformers

are standby tor each other.

Two 2.5 MVA transtormers will be equipped for coal handling system. The two transformers are
standby for cach other.

Two 1.25 MV A transtormers will be equipped tor water supply system. They can provide LV
power for make-up water (reatment system, pump station, sewage (reatment and simtlar
applications. The two transformers are standby for each other.

Two 0.8 MVA transformers will be equipped for administration area. The two transformers are
standby for each other.

2.6.2.8.7 Plant Auxiliary Power System Neutral Grounding

The neutral of 6-kV power system will be grounded by low resistance and grounding fault will
be treated as an accident signal to trip the related breakers. The fault current is recommended to
be around 400A.

The neutral ot 380220V power system will be directly grounded.
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2.6.2.8.8 Emergency Power Supply

To ensure safety of the operators and equipment, some dedicated emergency bus sections will be
setup for boilers, steam turbine, UPS, all battery banks. All emergency bus sections are
connected with diesel generator set which will start automatically in case of main power failure.

2.6.2.9 Electrical Equipment Layout
2.6.2.9.1 Transformer Yard

As shown in the Plant Layout, step-up transformers, unit (auxiliary) transformers and station
transformer are located in the transformer yard near the wall A of the steam turbine house. Each
auxiliary transformer will be positioned between wall A and the step-up transformer. Fire-
Partition (blast) wall will be set between the step-up transformer and unit (auxiliary) transformer.
Station transformer will installed between the two unit (auxiliary) transformers segregated by
fire-partition (blast) walls.

2.6.2.9.2 500-kV Switchgears Layout

500-kV switchgears will be outdoor HIGIS type and be laid outside of transformer yard and its
incoming line connected with step-up transformer’s primary side. The width of 500-kV
switchgear bay is 28m, the whole area size for 50-0kV switchgears is about 120X [0 m. One
velay room will be built at the S00-kV switchgear yard, which will house the protection and
metering equipments for 500-kV transmission lines and 500-kV bus bars. Dedicated tariff
metering rooms will also be built in the vicinity.

2.6.2.9.3 Generator Lead Rooms

Generator lead will be connected to step-up transformer’s secoundary side through enclosed
Isolated-Phase Bus duct (IPB). In addition, there will also be generator potential transformer,
lightning arrester cabinet, generator’s neutral cabinet and excitation transformer in the rooms.
The static excitation equipments will be installed in a dedicated excitation roon.
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2.6.2.9.4 Plant Auxiliary Power Equipments Layout

Main Workshop

The 6-kV operation bus sections will be installed in the switchgear rooms. Common power
sections will be located in the common equipments power-supply rooms. The common bus
section will supply power to coal handling system, demin-water system, ash-removal system,
and general water trealing systent. The comimon power sections will be connected with operation

sections by cables.

The LV switchgears and MCC for steam tbine are (0 be installed in the electrical room at level
0.0m of steam turbine house. The MCC for botler is located near to boiler room. The lighting
power scclions and maintenance sections are on the 0.0 m floot in the steam (urbine house.
Emergency power sections are put on the 6.9m floor in the steam turbine house. Emergency
diesel gencrator will be installed at floor 0.0m in the central control building.

Electrical Equipment Layout in the Auxiliary Workshops

The power transtormer tor coal handling system aud tts power center will be laid in the dedicated

power distribution rooni in the coal handling area.

The power transformer for demin-walter treathient system and its power center will be laid in the
make-up-water treatment building for boilers.

The power transtormer and power center for administration arca will be laid in the laboratory
and maintenance building,.

2.6.2.10 DC Supply Units and AC UPS

DC System in Steam-Generator Unit Control Room

Each battery system will consist of battery banks, battery chargers, distribution switchgear and
distribution panel boards. The assignment of loads to the various systems will be based on
voltage requirements, redundancy and function. In general, loads capable of causing transients
on the system such as motors or large solenoids will be placed on systems separale trom loads
for control and instrumentation.

Three sets of batteries will be equipped for each steam (uwrbine generator unit. One of them will
supply power for emergency lighting and power loads. The other two sets will supply power for
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protection system and control circuit. The DC system includes two kinds of voltage which is
220-V for power load and 10-V for control circuit.

One set of 220-V DC system will be provided for each unit to distribute power for power loads.
The DC system consists of 1 set Valve Regulated Lead Acid Battery and two sets of high
frequency switching rectifying modules as battery charger.

Two sets of 1 10V DC system will be provided for each unit to distribute power for unit’s control
system. The DC system consists of 2 sets of Valve Regulated l.ead Acid Battery and two sets
intelligent high frequency switching rectifying modules as battery chargers. DC power supply
system adopts sectionalized bus scheme.

Battery chargers will be sized on the premise of supplying normal DC system standing loads
while concurrently recharging the respective battery from a design minimum to full charge
within 10 hours. During the recharge period, the charger output voltage will not exceed the
maximum allowable for the connected loads. The float charge rating will be capable of supplying
the sum of (i) the float charge rate of the battery and (ii) the continuous (standing) load of the
system. The chargers will be equipped with boost charging option with interlocked float / boost
charge selector switch. The chargers will also incorporate a current-limiting feature to restrict
maximum fault current to 125% of rating. A manually operated, non-automatic output breaker
will be provided on the output of each charger to facilitate maintenance.

DC distribution equipment will be rated to withstand the rated DC fault current available. Circuit
breakers, fused swilches and/or DC starters will be supplied depending on the specific
application.

The DC system will be ungrounded and furnished with set of insulation monitoring device to
supervise insulation conditions of DC bus and feeders.

The backup time for emergency loads, following complete failure of all incoming supplies, is
showed as follows:

4 hours for UPS

1.5 hours for DC Lubrication O1l Pump

3 hours for Sealing Oil Pump

4 hour for Emergency Lighting and Control System

One set of discharge test device will be provided for DC power supply system. The discharge
test device will by mobile type.

DC System for Network Supervision
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One set of 110-V DC system is equipped tor network control and supervision (SCADA) system
for 500-kV switchgear yard. The DC supply system will be installed in the relay rooms. Ht will
supply power for control circuit and protection device of 500-kV switchgears. The DC system
comprises of 2 sels of Valve Regulated Lead Acid Batteries and 2 sets of high [requency
swilching rectilying module as battery charger. DC power supply system adopts sectionalized
bus scheme.

The batteries will be installed m the dedicated room in the relay rooms. The backup time is 04
houss.

In addition, separate DC supply units would also be provided for coal handling system, water
mtake station and FGD systems.

Each DC system will be equipped with a set of msulation monitoring device (o supervise
insulation conditions of DC bus and feeders.

‘The DC system’s scheme shall comply with Power Purchaser’s specifications and approval.
AC UPS

I oset of UPS will be provided for each steam turbine generator unit, which will be used to
provide reltable power for DCS, process aulomation and instruments. The UPS will share
batteries with DC supply units.

The UPS consists of rectifiers, inverters, static switches, bypass switches, bypass isolation
trausformer distribution pancls, ete. The UPS adopts single bus scheme. The UPS panels will be
put in dedicated rooms on 0.0 m floor in boiler rooms.

Independent UPS s also provided for each FGD system, it will supply power for related DCS,
process contral device and some important loads. The UPS will have its own batteries. A
separate UPS will be provided for SCADA of 500-kV switchgears.

2.6.2.11 Control, Protection and Automation

2.6.2.11.1 Central Control

There will be a Central Control Room (CCR) in the Plant, in which electric equipments, in
addition to process equipment, are all controlled by DCS. The DCS will be equipped with

separate operator compulers and CRTs to monitor electrical equipments. The main electrical
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supervision work will be done by DCS, which includes two parts. One part includes generator-
transformer units, excitation system, HV and LV auxiliary transformer, [1V and LV power
supervision, emergency power, important process motors, etc. The other part includes common
power sections of 6-kV for two units and common auxiliary power sections. To ensure safe
shutdown, some hard wired control switches/pushbuttons are mounted on the control panel or
console 1n the control room.

Units relay protection and automation panels will be located in the relay room.

2.6.2.11.2 Control and Protection for 500-kV Switchgear Yard

An independent supervision system (SCADA) is desighed to monitor and control of the 500-kV
switchgears.

The system adopts open and full distributed architecture. There will be redundant operator
station for supervision system. The main communication speed is 100 Mbps through double
Ethernet.

There will be not dedicated operator room for network SCADA. The equipment of network
SCADA will be installed in the relay room at 500-kV switchgear yard. Separate operator stations
will be located on the control console in the CCR for the units. The link between relay room and
CCR will be via reliable optical fiber cables. The network SCADA can also communicate with
DCS. All trip and alarm signals, position indicators and positions will be configured in DCS as
well.

2.6.2.11.3 Auxiliary Equipments Control

The electrical equipments of FGD system will be monitored by the FGD DCS. The other
auxiliary switchgears will be monitored by unit’s DCS.

The motors of water treatment system and ash handling system will be controlled and monitored
by its related process control units.

Coal handling system will be controlled by PLC. In addition, there will also he a set of CC'TV to
monitor the running of coal handling system.
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2.6.2.11.4 Automation

Automatic synchronization will be provided for each turbine-generator unit. The synchronization
contiol device will be microprocessor based type. The synchronization will be based on the
single phase measurement. In addition, manual synchronization function will also be provided
with synchro-check interlock.

Microprocessor type fast switch device will work in the section of 6-kV standby-bus. This kind
ol equipment can accomplish stably fast-switch between the powers.

‘The 380-V auxiliary power supply can be switched between the normal power and the standby
power by auto switch which is microprocessor based type.

I set of fault recorder will be provided for each generator-transtormer unit as well as for station
transformer and auxiliary systems. The fault recorder will automatically record the clectrical
parameters of generator, transformer and other equipments when disturbance happened to system
to pinpont the problem.

2.6.2.11.5 Relay Protection

Guid protection scheme and all equipments will comply with the specifications and standards
provided by the Power Purchaser and subject to approval by the Power Purchaser.

All the muain electrical equipments will be equipped with micro-processor based multifunctional
type protection devices and will comply with the latest standards of IEC. Generator-transformer
unit will be equipped with redundant protection relays.

HV power supplics and HV motors will be protected by the multifunctional relays mounted in
the corresponding LV switchgear panels.

The LV motors will be protected by ACB and MCCB as well as overload relays.

Cable protection schemes will be applied wherever required.

2.6.2.11.6 Excitation System
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The excitation adopts static self shunt excitation. The system mainly consists of an excitation
transformer connected to generator terminal, rectifiers, automatic voltage regulators, de-

excitation and over voltage protection equipment, field flashing, Power System Stabilizers and
auxiliary equipment.

AVR shall be digital type with reliable performance. Each excitation system is equipped witlt
two auto channels of AVR. The two channels will be standby to each other. They can foltow up,
communicate and switch to each other.Manual function will be available for each channe, When
in Auto mode, the manual channel follows up the Auto mode. If both Auto channels fail, the
manual channel will take over the control automatically and smoothly. The excitation
equipments will be instatled in the generator excitation room.

2.6.2.12 Over Voltage Protection and Grounding

2.6.2.12.1 Over Voltage Protection

To protect the generator, transformer, other electric equipments, buildings and structures from
the lightning strike and induction, the following protection will be provided for electrical system:

Lightning rods will be installed in the 500-kV Switchgear area, Air Cooling island top, roof of
Steam Turbine house, Chimney top and Cooling Tower top. The fuel storage area and the
hydrogen station will be protected by the independent lighting towers. The coal handling system
building will be protected by installation of lightning-protection belt. The lightning-protection
facilities mentioned above are for the direct lighting protection.

The metallic oxide arrester will be installed to protect the step up transformer, the station
transformer, generators, HV switchgears and other electrical equipment.

The oil tank, pipeline in the fuel system and the hydrogen station will be properly grounded for
anti-static protection and lightning induction protection.

2.6.2.12.2 Grounding

The grounding system shall conform to latest and relevant sections of IEC 364-5-54, IEEE 80
and 1EEE 665.
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A detailed study will be conducted 1o measure soil resistivity and calculation of step, touch and

mesh voltages during detailed engineering.

‘The main grounding network will be composed of the horizontal grounding conductors as well as
the metal structures side building foundations. The grounding material would mcel the
anticorrosion requirement and withstand fault current. The grounding material would use copper
clad steel ground rod and copper wire or copper clad steel conductor.

2.6.2.13 Cable and Cabling Methods

2.6.2.13.1 Cable Selection

The high-voltage and low-voltage power cables all use the Cross-linked Polyethylene insulated
(XLPE) and PVC sheathed cable. 6-kV cable minimum size will be determined according to
short cireuit carrent during engineering stage.

Main plant, coal transport system and tuel systemr would use C class fire retardant cable; other
auxiliary plant would use common cable. Directly buried cable would be steel-tape armoring
cable.

Copper cable would be used for power transmission. For control cables copper PVC insulated,
PV sheathed control cable, copper PVC insulated and PVC sheathed shielding would be used.
Where necessary, steel tape armored cables will be used. The cable used for the data
communication would be compuler cable.

2.6.2.13.2 Cabling Methods

The cables for this project are mainly installed by means of cable trays. The cable trays will be
mounted along the pipe-rack and building structure. ‘the individual cable connecling the
consumer or equipment will be protected by steel conduit. Part of cables need to run in the cable
triench in which cable brackets are used for cable installation. No cable will be lefi on trencli-
floor.

The cable laymg in underground trenches as well as on cable trays shall comply witl applicable
IEC or equivalent standards.
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Moreover, design of trenches will ensure that no water will be accumulated on its floor. Steel
armored cables shall be used where cables are buried directly in soil.

2.6.2.13.3 Cable Fire Prevention

Cables will be segregated to limit the economic loss in the event of a fire. Fire barricrs will be
provided for segregation requirements to have a minimum of one hour fire rating. The cable
routes will be so designed that not more than the output of one generating unit is lost in case of a
single cable fire. -

Requirements of fire barrier segregation will be taken into account when the civil structure of the
power station will be designed. However, where it 1s impracticable or prohibitively expetsive to
provide civil fire barriers, prefabricated fire barriers formed from non-combustible fireboard
panels shall be used. All cable routes will be so designed and enclosed to prevent release of
smoke and fumes into operational areas should a cable fire occur.

The fire-resistant material should be used at the cable shaft, wall opening and the hole under
floor and the pauel bottom. The fire-resistant material also would be used at the ends of the cable
protection conduits.

2.6.2.14 Lighting and Maintenance System
2.6.2.14.1 Lighting System

Lighting system consists of three independent subsystems as follows:

Normal AC lighting system
Emergency AC lighting system
Emergency DC lighting system

2.6.2.14.2 Normal AC Lighting System

The AC lighting system will use 380-V/220-V three phases four lines, neutral point direct
grounding system. The rated voltage of the emergency DC lighting system should he 220-V.
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The #1 & #2 gencrator units in the main plant should be provided with 380/220-V normal
lighting scparately. The two lighting transtormers should be backup each other.

The normal lighting of the other auxiliary plants should be supplied by LV switchgears or MCC

nearby.

2.6.2.14.3 Emergency AC Lighting System

Lach generator unit in the main plant should be equipped with the emergency AC lighting panel.
The power source of the panel normally comes from the lighting transformer, however in case of
main power failure it will automatically switch over o the security power source from the
emergency bus section.

The sell-contained EXIT light or dircetion light will be installed at all exit doors and along the

evacuation passages. These lights will be connected with AC emergency lighting panel.

The cmergency lighting in the coal handling system building, demin water system building, ESP
and FGD building & absorption tower would use the self-contained emergency light equipped
with battery pack.

2.6.2.14.4 Emergency DC Lighting System

The DC emergency lighting is provided only for CCR building. The inverter pancl will provide
power to emergency lighting fixtures. The inverter panel is connected with DC power from the
DC supply unit and AC power from the emergency bus section. The emergency lighting is
normally powercd by AC supply. It can be transferred (0 DC supply in case ol power loss at
emergency bus section. Some ol the tighting in the CCR may be permanently energized.

Lighting circuits along the building and structures will be installed using PVC insulated copper
wires protected in steel conduits. Lighting circuits for road lighting will be installed by directly
buried armor cables.

The outdoor lighting will be controlled by photocell device. ‘The indoor lightning will be
controlled by local switches in the lighting pancls protected by MCBs in the back.
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2.6.2.14.5 Maintenance Power System

Voltage should be 380/220-V for maintenance power. In certain areas like condenser and boiler,
24-V DC outlets will be provided. Number of power outlets to be provided in the Plant will be
agreed as required by the Owner during detailed engineering. The power outlets will be five
poles for three phase power and three poles for single phase power of suitable energy output.

The maintenance power outlet circuits will provided with residual current protection.

2.6.3 Instrumentation and Control

This project will consist of 1 x 330 MW CFB coal-fired power generator sets, two sets of Sub
critical sliding-pressure operation boilers & wet-type Subcritical turbine generators

The main control system of unit will be Distributed Control System (DCS). Boiler, Turbine and
Flectrical controls will be implemented in the DCS. Balance of Plant (Water, Coal, etc) will be
controlled by Programmable Logic Controllers (PLC). A management layer information and
decision support system, Supervisory Information System (SIS), will be provided that will
interface with DCS, PLC and other plant networks.

2.6.3.1 Plant Supervisory Information System (SIS)

The SIS will interface with individuat unit DCS, centralized supervisory network of the Balance
of Plant and other established network communication interfaces. SIS will collect real-time field
information and optimize the management of the whole plant real-time process, provide power
plant operation managers with operation guidance and basis for decision making and ensure that
the entire plant production is in the best condition. The plant-level supervisory information
system will be installed in the Shift Supervisor Station placed in Central Control Room (CCR).

2.6.3.2 Distributed Controls and Monitoring Systems

The control and monitoring of Boiler, Turbine and Electrical System will be implemented in a
microprocessor-based DCS that encompass the following subsystems:

Data Acquisition and processing System (DAS)
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Modulating Control System (MCS)

Sequence Control System (SCS)

Furnace Safety and Supervisory System (FSSS)
Human-Machine CRT-based Operator Consoles (MMI)
Engineer Work Station (EWS)

Data Communication System

The control and monitoring functions for DCS will be configared in dedicated redundant
controllers located i system cabinets that interface with each other and with the MMI via
redundant data highways. The DCS cabinets will be either centrully located or geographically

disteibuted thronghout the plant and will be located in environmentally controlled enclosures.

The DCS will also include provisions for interlace with control and monitoring systems
furnished by equipment suppliers, such as the tollowing:

Turbine Generators

Feed Water Pumps

Compressors

Coal and Ash Handling Systems

Load Dispatching

Water Treatment and Condensate Polishing Systems
Continuous Bmission Monitoring System

FGD System (may be implemented in DCS)

Each of the above systems will use either distributed microprocessor-based systems or PLCs.

DCS will provide scanning, controlling, alarming and logging functions. All DCS subsystems
will operate in parallel and all system functions will oceur in real-time operations.

The monitoring and management functions will be highly centralized by means of a monitor and
keyboard. The functions of control, protection and interlock will be extensively distributed to
individnal microprocessors or programmable controllers.

The Scquence-Of-Events (SOE) system will have one millisecond resolution covering critical
boiler, turbine, generator and plant protection systems inputs. The SOE will be an integral part of
the DCS.

The DCS will have self-diagnosing abilities, so that internal tauhs can be detected within the
system before the resulting disturbance to the process and so that measures can be taken to
prevent spreading of the fault. Alarming of the fault will also occur simultaneously.
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The protection and interlock systems will be provided with redundant channels and multipoint

measurement, as well as self-diagnosing functions and adequate test facilities to meet the
following criteria against failure:

¢ No single fault will cause the complete failure of any system

e Redundancy in the control system structure will be provided so that no single
fault within a control system can cause failure of the controlled equipment or
cause the standby equipment to be unavailable. In case of a failure of in-service
equipment, the standby equipment will start up automatically without any system
interference.

For critical parameters, three independent measurements will be provided. Control and direct
indication will be derived from the median value of measurements. High deviation from the
median value will be alarmed and removed from the median signal.

For protection, multi-channel measurements will be provided. All trip circuit will be performed
with two-out-of-tlree logic.

A historical data collection, storage and presentation (historian) system will be supplied that
will fully automate the collection, storage and presentation of plant data. The historian will
provide a centralized collection of information, a real-time database and a historical data archive.
The historian will interface with all of the plant real-time systems simultaneously and will be
capable of reading and writing to these systems. The system will store data to an adequately

sized storage medium with a printer and necessary software.

2.6.3.3 Operator Console

The operator control console will include the following:

e Furniture, material and design based on human factor engineering

e Six operator workstations, including Digital Electro-Hydraulic Control System
(DEH) Operator Station, having L.LCD and Keyboard

e Emergency trip pushbuttons for boiler shutdown and turbine trip

e Two color screens for alarm monitoring

e Pushbuttons for alarm signal acknowledgement, silence, etc

¢ PLC network integrated mto the DCS

One operator workstation with monitor and keyboard for monitoring only will be provided for
the shift supervisor's office.
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Two engineering workstations, each with a monitor, will be provided. The engineering
wotkstations will include all functions and capabilities available for the operator consoles plus
the necessary enhancements tor the performance of the required DCS engineering/progranuming
functions. One color graphics printer common o both engineering workstations will be provided.

There will be networked printers, driven from common drivers, o perform the following

lunctionalilies:

e Screen copy printer (color)
e Report and SOE printer
e Unit monttoring control panels

e Plant paging communication station

Conventional indicators, meters, communication equipment, alarm equipment and code-required .
devices used for emergency shatdown, safe unit operation and critical plant monitoring will be
provided on the monitoring conuol panels. Panels will include the tollowing:

e Emergency shutdown control panel, which will include the emergency
pushbuttons for boiler and wrbine

*  Meciering / synchronization control panel, which will include revenue metering
(ncluding digital displays for unit megawatt, frequency and time), gencrator
breaker control swilches and synchroscope

¢ Plant fire protection and alarming panel

o Plant paging communication station

2.6.3.4 Modulating Control System (MCS)

2.6.3.4.1 General

MCS is composed of unit coordinated control system, its sub systems and other closed loop

controls.

Controlled parameters will not exceed permissible limits along the range from lowest coal-fired
toad (40%) up o 100% MCR load. For parameters required 1o be controlled throughout the
whole range of load variation, full range control will be implemented in the DCS so as (o lessen

the intermediate intervention of the operator.
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2.6.3.4.2 System Description

For adaptation of the unit to the network load and frequency regulation, the turbine-boiler
coordination control system will be employed as the unit main controller. The main controller
will meet the need under all operating conditions of the unit and control the load variation
according to permissible thermal stress value of boiler and turbine, to get the shortest possible
ramp time. The unit target load may set by the operator or by the load-dispatching center.

Coordinated Control System

Coordinated control system treats boiler and steam turbine as one organic unit, inspecting and
regulating parameters continvously and fulfilling protection control. It coordinates and controls
steam turbine power and pressure at turbine inlet to balance power load demand and turbine real
power generation.

Runback (RB)

Coordinated control system can quickly reduce the load in case a major auxiliary machine fails,
using the RB function. If diring normal operation a major auxiliary machine breaks down,
coordinated control system will force the unit to decrease load at a pre-set rate to arrive at a
preset-value. It will keep unit running safely at a lower load.

The following closed loop controls will be programmed in MCS:

o Unit Coordinated Control (Coordinated Control Mode, Boiler Follow, Turbine
Follow and Manual)

Boiler Fuel Coatrol

Boiler Air Flow Control

Boiler Furnace Pressure Control

Boiler Primary Air Pressure Control

Boiler Auxiliary Wind Control

Boiler Superheated Steam Temperature Control

Boiler Reheat Steamn Temperature Control

Boiler Feed Water Control

Coal Mill Control

Boiler Continuous Blow-down and Flash Tank Level Control
Coal Mill Seal Control

Deaerator Pressure Control

Deaerator Level Control

Generator Stator Cooling Water Temperature Control

0O 0O 0O 0 0O 0 0O 0 0 O 0 0o 0o 0 o

Auxiliary Steam Ileader Pressure Control
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o Water Feed Pumip Recycle Flow Control

o High Pressure Heater Level Control

o Low Pressure Heater level Control

o IHigh-Pressure Cylinder Exhaust Steam Temperature Control
o High-Pressure Bypass Temperature Control

o Low-Pressure Bypass Temperature Control

o High-Pressure Bypass Pressure Control

o Steam Scal Header Auxiliary Steam Temperature Control

O Steam Seal Header Auxiliary Stcam Pressure Control

Steam Seal Header Main Steam Pressure Control

o)

O Steam Scal Header Reheat Steam Pressure Control

Steam Seal Header Overflow Pressure Control

High pressure Cylinder Axis Sealing Steam Temperature Control
Low pressure Cylinder Axis Scaling Steam Temperature Control
Generator Sealing Oil Temperature Control

Boiler Water Storage Tank Level and Boiler Start Control

© O 0 ¢ ©

2.6.3.5 Sequence Control System (SCS)

SCS cludes the control of auxiliary equipments of Boiler and Turbine. SCS also incorporates
the control of Generator Transformer and Plant Power Sequence Control and includes equipment
interlocks and protections.

2.6.3.6 Furnace Safety Supervisory System

2.6.3.6.1 General

The Furnace Safely Supervisory System (also kitown as Burner Management System) will be
used for:

e Oil Burner Management
e (Coal Burner Management

e Furnace Prolection
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2.6.3.6.2 System Description

The system will provide control of startup/shutdown, fuel feeders, burners and igniters and
furnace monitoring and protection. The system will provide the following functions:

e TFumace purge and ignition system leak test before boiler ignition

e Automatic or manual ignition and shutoff of igniters and main flame

e Igniter and burner startup/shutdown monitoring

e Coal feeder and igniter trips (main fuel trip)

e Operating interface for the monitoring and control of fuel feeders and igniters
e Interface for boiler control system and protection system

e Flame detection

e lgniter fuel leak test

e Implosion protection of furnace and flue gas ducts

e Burner response to Runback Condition

2.6.3.6.3 Flame Scanners

The system will be complete with the proper type and quantity of flame scanners for main flame
and ignition fuel flame for the boiler. Each scanuner will be connected to a flame monitor via
individually shielded and armored cable.

2.6.3.7 Steam Turbine Control System (Digital Electro Hydraulic)

2.6.3.7.1 General

The Steam Turbine Digital Electro Hydraulic (DEH) Control System will be provided by Steamn
Turbine manufacturer. It will be integrated with the unit Distributed Control System (DCS).
DEH will have a separate Operator Station and Engineering Workstation.
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2.6.3.7.2 System Description

The Steam Turbine DEH system will tulfill steam trbine supervisory and control from turning
(o full load until normal running. Operator can set value for expected speed, expected load, speed
raise rate, load raise rate on operation station and handle relative valves. The basic funclions are
as follows:

Roll-up and Synchronization

DEL will perform pre-checks (o ensure that the roll-up initiation conditions are satisfied. The
system will provide (urbine roll-up control from turning gear to target load at the maximum rate
compatible with the thermal state of the turbine, the steam inlet conditions and the allowable
expenditure of wurbine life expectancy.

The urbine generator output will be automatically regulated according to a target load demand.
The system will have maximum and minimum adjustable load limiis and a rate limit of changing
load. The system will monitor the process variables and equipent status that restricts the output
ol the twbine generator set. When such conditions oceur, the system will limit the load signal
and itiate an alarm.

Speed Control and Protection

The system will have speed control and over-speed protection.

Constan( Pressure Operation

When (he unit operates with constant pressure, (he valve management function will be employed
by the DEH.

Testing
The TCS system will facilitate on line testing of turbine valves and high-speed trip.
Turbime Emergency Trip System

The turbine generator and auxiliaries will be capable of emergency automatic or manual
shuidown trom any load.

2.6.3.7.3 Turbine Supervisory Instruments and Turbine Data Management
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A whole set of Turbine Supervisory Instruments (TSI), sensors and transmitters required for safe

start up, operation and shut down of the turbine generator set will be furnished. TST will include,
but not limited to the following;:

e Vibration (amplitude, frequency, and phase) of each bearing
e Rotor displacement

e Eccentricity

e Speed

e Differential expansion

o  Thrust bearing wear

¢ Bearing metal temperature

¢ Turbine metal temperature

e (Cylinder expansion

e Governor valve position

e Turbine water induction detection thermocouple

e Rotor siress and life cycle calculations

Turbine Data Management (TDM) system will monitar turbine steady state and transient status.
TDM will collect, process, store and analyze turbine data. It will be used for performance
analysis and fault diagnosis of Steam Turbine.

2.6.3.8 Vibration Monitoring

All large rotating machinery driven by medium-voltage motors will have vibration and thrust
monitoring. The application of monitoring equipment will be subject to the size and type of
rotating equipment. Adequate vibration monitoring sensors will be provided based on equipment
manufacturers.

2.6.3.9 Balance of Plant (BOP) Control System

The Balance of Plant (BOP) control systems include:

e Start-Up Boiler (Auxiliary Boiler) Control System
e Boiler Feed Water Treatment Control System
e Ash Handling Control System
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e Circulating Water Control System
¢  Wastewaler Treatment Control System
¢ Hydrogen Generation Station Control System
e Coal Conveying Control System

¢ Condenser Rubber Ball Cleaning Sequence Control

Loeal control rooms will be available for Coal Conveying System, Water Treatment System and
Ash Handling System. A centralized monitoring and control station will be available in CCR for
BOP. Al BOP systems will be connected (o the centralized network. Additionally the centralized
BOP station will be interfaced with DCS for alarming, monitoring and historical storage. The
centralized network of BOP will also be interfaced with SIS.

2.6.3.10 Continuous Emission Monitoring System

A Continuous Enission Monitoring System (CEMS) will be provided with flue gas analyzers for
802, NOx, COz and opacity meters for each unit. The CEMS will be furnished with sampling
systems, sample conditioning, sample lines, analyzers, a Programmable Logic Controller (PLC)
and a shelter to house the CEMS equipment. All parameters and values of CEMS will be
interfaced with DCS for nionitoring and alarm.

2.6.4 Civil
2.6.4.1 Site General Information

2.6.4.1.1 Description and Location

The Projeet is located in Block 11 of Thar Coalfields, Thar Parker District, Eastern part of Sindh
Provinece, Pakistau.

The power plant is planned to be constructed in the North-Eastern part of the Block, located
adjacent to EPTL power plant. It is at about a distance of 7km from the mining region and ~ |
kin from the EPTL. Power Plant area

The township will be located in the north of township at about 1.5 km distance. A road is
planned to be constructed to connect the township with the power plant main entrance.
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2.6.4.2 Foundation and Substructure
2.6.4.2.1 Soil Condition

The soils on the Project site consists of dune sand mainly comprising fine sandstone which is a
windborne sediment; the lower part consists of considerable clacareous mineral; the medium part
consists mostly of calcareous grain or lumps and some thin clay. The upper part is mostly loose
calcareous grain. Below the dune sand there are alluvial deposits of sub-recent age mainly
consisting sand, siltstone and claystone.

The power plant has a wide range of building structures and equipment which will be supported
on foundations either resting on piles or on the compacted structural back fitl.

Detailed soil investigation of actual location of supports/ foundations will be done as part of
design

2.6.4.2.2 Foundations
Type of foundation should be finalized based upon detailed soil investigation of actual
foundations locations

All major building structures, such as the boiler building, turbine building, silo bay, precipitator,
chimney, etc. will be suppoited on pile foundations. Similarly, other structures and vibratory
equipment, where total and differential settlements are critical, will be supported on piles.
However, structures that are less sensitive to settlement tolerances and are lightly loaded will

have spread footings or mat foundations resting on engineered structural backfill.

The capacity, length and type of pile will be selected suitable for the project and will depend on
the soil data from geophysical work (subsurface profile). The selection of piles will also depend
on material that is readily available locally, suitable for long-term perforniance and are cost-
effective. The allowable soil bearing pressure under the structural fill will also depend on the size
of the foundation and their settlement tolerances.

2.6.4.3 Water Intake and Discharge System
2.7.4.3.1 Function
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The water intake and discharge system provides a continuous supply of water to the plant and
discharges the effluent from the power plant. The major use of water is the cooling water for the
condenser. Other uses include other cooling requirements and as the water supply to the
demineralization system (and desalination system in case groundwaler is used), ash handling

system, coal dust suppression, ash dust suppression, and potable purposes.

2.7.4.3.2 Design Basis

Waler Intake
The design of the water intake system will be based on the waler source.
LBOD Water:

The walter will be pumped from Vajihar arca, Sindh Province, towards Thar Block 11 in
underground pipeline. The water will enter the Block fron the North-Western boundary.
The pawer plant will receive the water in the waler treatment facility

Groundwaler

The groundwater pumped out during mining activities will pumped to the raw water
treatment facility of power plant in an underground pipeline The water enters the power
plant from the Southern boundary and is received in the water treatment facility. The
groundwater will be desalinated using a RO system

System Design:

The submerged pipe intake is designed to draw water through a velocity cap and deliver
the required flow through buried pipes to the plant water (reatment system. The number
and diameter of the pipes will be selected to maintain a flow velocity of approximately 2
n/s.

Waler Discharge:

The discharge from the power plant will include saline cooling tower blow-downs, brine from
RO treatment of groundwater (if required) and may also include wreated oil water and sewage.

The eftfluent will be discharged after treatment & reuse towards Evaporation ponds. This pipeline
will also carry effluent from the mine and unused groundwater pumped out during mining
activities,
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2.6.4.4 Buildings

2.6.4.4.1 Function

This section describes the general size, construction and features of all buildings and structures
that are part of this project.

2.6.4.4.2 Design Basis and General Descriptions

Turbine and Boiler Buildings

The turbine generator building is a multistory steel structure building approxumately 175 meters
fong, 30 meters wide, and 30 meters high. This building will contain turbine generators for two
units and their auxiliary equipment. This building will have a common overhead electric crane
for erection and maintenance usage of the turbine generators for both units. This building
exterior walls and the roof will be enclosed with un-insulated metal cladding.

Boiler will be supported on steel structures and will be approximately 100 meters long, 70 meters
wide and 60 meters high with a metal roof cladding. There will be an elevator at each boiler area
for access to various significant floor levels.

Main Control Building

The main control building, common to both units, is a six-stary steel structure building attached
(o the turbine room. The building size will be approximately 55 meters long, 20 meters wide, and
20 meters high.

The building exterior walls and the roof will be enclosed with insulated metal cladding. The top
floor contains the control boards that control the plant and supervisor's offices and the floor
matches the operating floor of the turbine room. The lower floors contain the electrical
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equipment including Distributed Control System (DCS), turbine controls, combustion controls at
the mezzanine level and a cable spreading room at grade level.

Miscellaneous Buildings

The miscellancous buildings that form the (otal plant are listed below along with their
approximalte sizes:

Buildingname T TWidih (n) | Length (m) Tleight (m)

WJ[CI Pllll]p Sll‘lf;frux‘cs (Opél], 1o CnC]()Slll'C) o 7“2757‘_”7( o ]‘h) - “ -

Gas Insulated Substation Building 0T 30 0

‘Administration Building a0 s 20 |
Water Treatment Building 50 50 s )
‘Auxiliary Boiler Building 20 20 12 o
‘Maintenance Shop 150 30 12

‘Warchouse - |50 30 112
Tractor Garage 130 15 T

Fire Truck Shed 170 - w

Guard House 7700 8 5 -

Coal Transfer Houses (Total-3) |20 45— 13

Coal Transfer Houses (Tolal-5) 120 20 20 @
Coul Crusher House 03 T 3s T a0 T

‘Coal Handling Control Building 120 15 By

Water Pump Structures:

The cooliug water pump structures for each unit will be of remforced concrete construction and
connected to the water reatment system. Other pumps include auxiliary cooling water pumps
and the fire water pumps. The pumps will be outdoors, and a gantry crane will be provided for
maintenance of the pumps.
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Gas Insulated Substation:

The gas insulated substation is enclosed in a building to protect the breakers and other equipment
from the elements. This building will be of steel with insulated netal wall and roof cladding or
constructed with concrete block and a concrete roof slab with built-up roofing.

Administration Building:

The administration building is a two-story structure containing the offices for the management
and administration of the plant. Other features are lobby, meeting rooms, training rooms, first-aid
room, cafeteria, toilets for men and women and a prayer room. This building will be constructed
of concrete block with concrete roof slab and built-up roofing. The entire building is air
conditioned.

Water Treatment Building:

The water treatment building contains all the water treatment equipment, including desalination
and demineralizers, required to produce the water for cooling, boiler makeup, auxiliaries and
potable. The equipment will include some switchgear and a control panel. The control panel will
be in an air-conditioned room. This building will be a steel structure with un-insulated metal wall
cladding except around the air-conditioned room.

Auxiliary Boiler Building:

The auxiliary boiler and all its auxiliaries will be in this building. The auxiliaries include
deaerator, feed pumps, chemical addition systems, switchgear and controls. This building will be
of steel with metal wall cladding. The control panel will be in an air-conditioned room.

Maintenance Shop:

The maintenance shop includes separate shops for mechanical and electrical equipment repair.
The maintenance space will include an overhead crane to move large parts, work benches,
instruments, welding areas, and offices and toilets. The shops will be ventilated to maimtain air
quality. The offices will be air conditioned. This building will be of steel with metal wall
cladding.

Warehouse:

The warehouse will protect all the spare parts required. Most of this structure will be on one
floor. In some areas two floors will be provided for small parts and offices. The building will be
ventilated. The offices and some areas for sensitive parts will be air conditioned. This building
will be of steel with metal wall cladding.
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Tractor/Dozer/Loader Garages:

The garages will provide an enclosed space [or parking the equipment used for the coal and ash
handling purposes and perform maintenance on hat equipment. An air-conditioned office will be
mcluded. This building will be of steel with metal wall cladding.

Fire Truck Shed:

The fire truck shed will provide a shelter for the fire truck. The shelter will be of steel with metal
rool cladding and two sides with metal cladding wall to protect the truck from driving rain and
sun. No office will be provided.

Guard House:

The guard house will be an air-conditioned single room (o protect the guards at the main gate
from the weather with a toilet facility. The building will be constiucted of conerete block with
conerete rool slab and built-up roofing. The entire building is air conditioned.

Coal Transfer Houses:
The coal wransfer houses will support the conveyors, dust suppression and control equipnient for

cacl of the changes in direction of the coal conveyors. They will be steel structures and the sides
ol the structures may be enclosed or open depending on the (inal design.

Coal Crusher House:

The coal crusher house will support the bunkers, conveyors, crushers, dust collectors and related
cquipment. This building will be of steel with metal wall cladding.

Coal Handling Control Building:

The coal handling controt building will house the controls for all coal handling conveyers. The
building will include arcas for an office, swilchgear, locker roomn and lunch room. The office and
control room will be air-conditioned. This building will be of steel with an insulated metal wall
cladding or it will be constructed of concrete blocks with concrete roof slab and built-up roofing.

Miscellaneous Buildings

Thesce buildings include the wastewater pump shed and the CEMS building.
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2.7 Plant Support Facilities
2.7.1 Construction

A summary of these works follows below:

The plant site requires grading and preparation by cutting and filling as appropriate,
according to local standards and codes. All necessary governmental approvals, including
resettlement, will have to be arranged.

The access road to site requires improvements to a level suitable for the transportation of
power plant equipment, materials and construction machinery. As explained in eatlier
sections, GoS is currently working on the development of this scheme.

Construction of airport close to the site will be necessary (0 enable frequent movement of
workforce and other tcams. Construction for the airport has begun in the city of Islamkot.

An area of about 15 hectares will be made available for lay down and stafl
accommodations during the construction phase.

Adequate capacity of temporary power and water for construction purposes for the entire
duration of construction phase will have to be arranged. Temporary power can be
obtained by using Diesel or HFO generator sets or engines. Water can be obtained from
29 RO units currently operational at site and further 31 RO units planned. Total capacity
of these will be about 3.5 Million gallons per day (~ 550 nt*/h).

Permanent electrical interconnection will be provided at the plant boundary to deliver
power generated from the Project to the national grid (NTDC). Facilities will also be
inchided to import power necessary for startup power. NTDC is currently working on the
development of this Project.

Land for and construction of permanent colony housing of permanent operations staff
accommodation will have to be completed.

3.0 Fuel Supply

Fuel requirement of Power plant would be covered adequately by Mine, of which the production

157

FEASIBILITY STUDY

THAR BLOCK-1T POWER PLANT PRON CT
SIDDIQSONS ENERGY 11D

FEBRUARY, 2017




o

<edidiiunng

capacity is 9.5 Mt/a. The mine works would continue to support the uninterrupted supply of’
lignite to power plant.

Supply

A contract would be done between Siddigsons Energy and Mine (owned by SECMC) 10
guarantee the throughput as well as  quality of coal (specified primarily with LHV of 11.6
MJ/kg) ,this would ensure a continuous supply during the days of operation to power plant .

Likewise a contract would be done between EPL and PSO for the supply of HSD as well as
HSFO.
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4. Transmission Interconnection

Keeping in view the possible evacuation of power from Thar coal field , Scheme for 500 KV
line from Matiari to Jamshoro has been cleared by CDWP(Central Development Working Party),
and is to be approved by ECNEC (. Funds have been arranged by MoW&P (Ministry of Water &
Power ) through ADB(Asian Development Bank) loan facility (Project cost : PKR 37 Billion)

Construction of Thar to Matiari 500 KV line has been approved & is under construction

In addition to that the configuration of transmission system will actually cater for the evacuation
of atleast 2x1200 MW of power — so as any additional future expansion can also be catered
accordingly.

For this purpose , 1 Double circuit 500 KV High voltage A.C transmission line will be laid from
thar coal plant to 500 KV Matiari substation.

5.2 SYSTEM INTERCONNECTION (WITH NTDC TRANSMISSION FACILITIES)
The feasibility study basis of the interconnection with NTDC is provided in the following
diagram:

SEL Scope NTDC scope

Yy
A

s P by

L Prgar Tane i
Pt

SEL will cadre Switching , metering using step up transformer and switchgears . As part
of Prevailing Power Purchase Agreements (draft available) the evacuation of electricty from the
terminal point will be NTDC’s responsibility
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5. FINANCIAL AND ECONOMIC FEASIBILITY

Key assumptions for the Financial Model are derived from the Upfront Tariff announced by
NEPRA for Thar Coal based IPPs in July 2014. The project company is confident that it will be
able to complete the project within the following parameters altowed under TarifT.

Assumptions .

“Gross Capacity 330 MW
Auxiliary Consumption 9%

Net Capacity 300.3 MW
Thermal Efﬁcienéy 137
Availability 85%

Construction Period

<= 40 months

Project Life

30 years

“Annual Generation @ full load

2.631 GWh

Coal Price

"USD 46.1/ton

5.1. Tentative Project Cost & Financing Plan

The following project cost has been assumed for the project. This cost will be subject to

indexations outlined in the tariff at the time of CoD.

ety e Amount (USD Mn)
Capital Cost - ) 408.2
Custom Duties & Cess 16.2
Financing Fees and Charges 11.1
Sinosure Fee 33.2

IDC 289

Total Project Cost - 497.7
Water Pipeline (allowed as EPP under 20.0
Tariff)

Total Project Csot 51717

Total project cost of USD 517.7mn will be financed in a debt to equity ratio of 75:25. Below is a

snapshot of the capital structure of the compatty.
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Amount (USD Ma)

Debt (75%) 3883

BuiyQsw) T e

Project Cost 517.7

Debt financing is assumed entirely from Chinese sources. In case of a change in company’s debt
mix, reference parameters shall be updated accordingly.

5.2. Financing Terms:

Financing Amount USD 3883 mn o -
Tenor B 10 years - Grace Period

GracePeriod | 40‘months

Repayment Period I 40 equal installments on annuity basis

Pricing 3M LIBOR 1 450 bps
3M KIBOR + 350 bps

Customary for standard project financing transactions
which includes encumbrances over project asscts, pledge
of shareholding, cash waterfall, assignment overall rights
under project documents etc.

JSercurri(y

5.3. Returns for Shareholders:

Shareholders of the Project are guaranteed (o earn a 20% USD-based IRR on (heir investment
over a 30-year period. In terms of Return on Equity, this return translates into a 30.65% return,
Sharcholders will carn an annual dividend ot ~USD 40mn per annum as shown betow:

R s
ROE o 30.65%

‘Annual Dividend _|{~usDdomn -
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| 5.4.'Pwrvojected Financial Performance:

e i ~ Years 1-10 Years 11-30
(USD Mn
‘ ( ) Levelized Levelized
Revenue 215.9 149.? B
Variable Fuel Cost (26.9) (26.6)
Variable O&M {9.8) (9.8)
Water (8.1) (8.1)
Fixed O&M Cost (8.3) (8.3)
Insurance (2.6) (2.6)
Fixed Fuel Cost B ~ (68.1) (42.6)
Operating Expenses B - (123.7) (97.9)
EBITDA - 92.3 a7
Depreciation Expense (12.9) (12.9)
Earnings Before Interest/Taxes 79.3 29.8
Long term Interest payment (10.7) :
Working capital interest (3.0 (3.0)
Profit Before Tax 65.6 26.8
Taxes - -
Profit after Tax 65.6 268
Debt Repayment (38.8) -
Adding back Depreciation 12.9 12.9
_Available for Distribution 39.8 39.8
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Executive summary

The grid interconnection scope for power transfer of ‘330 MW Siddigsons Thar Coal Power Plant’ to National

Transmission and Dispatch Company (NTDC) power system network is projected with 500 kV double circuit
transmission line, approximately 0.78 km length on Drake conductor to Engro Thar 500 kV bus. 330 MW Coal
power plant has been modeled having it’s per unit (p.u) resistance, reactance and susceptance according to
0.78 km line length and 2771 MVA rating.

NTDC grid system, after addition of the coal power plant was analyzed for load flow to determine whether
the plant connection with NTDC grid meets the NEPRA Grid Code requirements.

The assumed equivalent NTDC network model base cases have been used. The steady state data for the
Siddigsons coal power plant is processed to build it in PSSE software format.

The load flow analysis has been performed for assumed 2021 year basecase for the interconnection year 2020
of studies. The power flow analysis shows that the bus voltages and line loadings in all the assumed cases,
with and without addition of the coal power plant are within acceptable limit as defined in Planning Criteria
furthermore overloading is decreased by 1% in one contingency after connecting 330 MW Siddigsons Thar
Coal Power Plant. The results were also validated as per the standards of line loading and bus voltage limits
in associated N-1 post-contingency conditions.

Based on the interim study results, it is concluded that proposed generation connection for ‘330 MW
Siddigsons Thar Coal Power Plant’ meets the NEPRA Grid Code and Planning Criteria.

330 MW Siddigsons Thar Coat Power Plant February 2017 1
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1. Introduction

1.1 Project background

This interim report covers the connection assessment studies of Siddigsons 330 MW Siddigsons Thar Coal
Power Plant project.

‘Siddigsons 330 MW Thar Coal Power Plant’ can be interconnected with the power system network of
National Transmission and Dispatch Company (NTDC) at 500 kV voltage level.

1.2 Objective of the study

The principal objective of this study “Grid system impact study of 330 MW Siddigsons Thar Mine Mouth Coal
Power Plant” is to assess the impact of the suggested interconnection for the ‘330 MW Siddigsons Thar Coal
Power Plant’ on the assumed NTDC transmission system and vice versa. In this interim study a most
appropriate interconnection with the NTDC network is presented for the project.

The following studies/activities and tests are carried out in order to check the robustness of coal power plant
and the interconnection strategy of the desired system.

1. Data processing.
2. Load flow analysis,

The above studies were carried out to demonstrate that the proposed connection plan of this plant meets
the National Electric Power Regulatory Authority (NEPRA) Grid Code Planning Criteria for assumed 2021 year
basecase. The proposed connection of this coal power plant, operating up to 330 MW, subject to the
requirements specified in this interim report, is expected to have no material adverse impact on the reliability
of the integrated power system of NTDC.

1.3 Terms of reference

The study package includes load flow study to determine whether the plant connection with the NTDC grid
meets the NEPRA Grid Code requirements.

* The load flow study investigates and addresses the voltage profile and overloading issues of the
assumed transmission network as a result of the proposed interconnection scheme, with and
without contingencies.

330 MW Siddigsons Thar Coal Power Plant February 2017 2
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2. Methodology and assumptions

2.1

Methodology

The methodology of the gird interconnection study follows the NEPRA Grid Code planning criteria and the
studies are carried out in following sequence:

All the technical data, related to the specification of ‘330 MW Siddigsons Thar Coal Power Plant’ is collected
from project sponsor.

2.2

The information and data regarding the interconnection arrangements for the subject power plant
involves discussion made with subject plant engineers.

The power plant datais processed and then modeled in the overall assumed NTDC network model.
Updated system network is then reviewed and tested for its validity.

Different alternatives for evacuation of power from subject power plant have been analyzed and
the most appropriate interconnection proposal is prepared and analyzed on the basis of results
obtained by system studies.

Comprehensive load flow analysis has been carried out to determine the adequacy of the proposed
interconnection arrangement as per NEPRA Grid Code planning criteria.

Results are compiled and analyzed in detail for above simulations effectively in order to conclude
the interim study and complete the report accordingly.

All the system data processing, modeling and simulations are carried using PSSE software.

General assumptions

Following are some of the important assumptions used for this study:

The assumed WAPDA generation plan used for the subject study, as it has an important role in
planning of power system.

Dispatch of the generation power plants is taken based on the weather and seasonal conditions.

The assumed transmission expansion plans of NTDC are the optimal ones as per load demand and
generation requirements.

The transmission plans of NTDC would optimistically be implemented as per their expected CODs,
especially around the subject study region.

Applicable seasonal conditions and appropriate study year for the subject system study have been
assumed, which is;
o Year 202t
2021 peak load Summer basecase of the interconnection year 2020 was assumed as base year
case for this study.

330 MW Siddigsons Thar Coal Power Plant February 2017 3
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3. Interconnection scope

The particular objective of this study is to develop and simulate a grid connection plan for the subject coal
power plant with a nearby transmission line/substation such that there is no physical limitation regarding the
Right Of Way (ROW) and free available capacity is accessible at the substation. POWER-tek analysed
assumed single option for power evacuation of ‘330 MW Siddigsons Thar Coal Power Plant’ as the same is
most suitable and no other option available in the area.

The grid interconnection scope for power transfer of ‘330 MW Siddigsons Thar Coal Power Plant’ to the
NTDC power system network is projected with;

* 500 kV double circuit transmission line, approximately 0.78 km length on Drake conductor from
Engro Thar through 500 kV switchgears. 330 MW Coal power plant connected to 500 kV bus bar of
Siddigsons Thar has been modeled having its per unit(p.u) resistance, reactance and susceptance
according to 0.78 km line length and 2771 MVA rating

330 MW siddigsons Thar Coal Power Plant February 2017 4
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4. Data processing

4.1 Site location and related meetings

330 MW Siddigsons Coal Power Plant in the year 2020 is located in Tharparkar district of Sindh province,
Pakistan.

4.2  Collection of data

Power plant’s location with coordinates, generation units and transformation requirements is provided by
Siddigsons Energy. Peak load summer basecase year 2021 was assumed by POWER-tek.

4.3  Processing of power plant data

POWER-tek processed the raw data from into the PSSE software format in order to model the coal power
plant in PSSE and to perform the following simulation studies.

i. Steady state data for load flow analysis.

This processed plant data is modeled in the overall NTDC network model as per proposed connection
scheme. Assumed network base case is then simulated by considering the N-1 contingency analysis for each
case using standard checks like convergence, mismatch, and number of iterations, voltage and thermal
limits. Coal power plant data is processed to build the Steady state data for load flow analysis basic model in
PSSE software format:

4.3.1  Steady state system modeling
Coal power plant would have the net active power output of 330 MW as communicated by project sponsor.
Steady state models of generator and transformers at Power Plant in PSSE software as under:

* 330MWSiddigsons Thar Coal Power Plant has been modeled with o1 synchronous generator, having
Pmax= 350 MW and Qmax=175.00 MVAR@ o0.85 lagging power factor, Qmin=-100 MVAR @ 0.9
leading power factor and base MVA of 420 MVA.

* 01G.S.Utransformert, having rating 420 MVA and transformation voltage level of 500/20 kV.

® 500 kV double circuit transmission line, approximately 0.78 km length on Drake conductor from
Engro Thar 500 kV. 330 MW Coal power plant to Engro Thar 500 kV bus bar of Tharparkar has been
modeled having its per unit(p.u) resistance, reactance and susceptance according to 0.78 km line
length and 2771 MVA rating.

330 MW Siddigsons Thar Coal Power Plant February 2017 5
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5. Load flow analysis

5.1 Load flow study objectives

A power flow study (or load flow study) is an analysis of the magnitude of bus voltages, line loadings, phase
angles of the buses and power flows in a power system under steady-state conditions.

The main goal of load flow analysis is to develop a reliable connection arrangement between the ‘330 MW
Siddigsons Thar Coal Power Plant’ and the NTDC grid system, for the evacuation of 330 MW power from the
coal power plant thus satisfying the N-1 contingency conditions.

An assumed equivalent base case model has been prepared, consisting of all 500 kV system, and studies for
the entire system have been carried in order to assure that the proposed connection of the coal power plant
is realistic for the maximum peak load conditions.

The analysis has been performed for assumed 2021 peak case of the interconnection year 2020. The power
flow conditions are studied on the assumed base cases that include up-to-date generation, transmission
facilities, and load forecast representing the queue position applicable to this project.

Following are the important objectives of load flow analysis:

= Confirmation that no voltage and thermal loading limits violation as per NERPA Grid Code Planning
criteria.

* Voltage profile of NTDC system.

* Transmission line loadings in terms of Active (MW) and Reactive Power (MVAR) flows.
*  Active Power (MW) loss in the network.

* Transmission network and transformation reactive losses (MVAR).

* Proposal of remedial solutions to any identified limitations or issues.

A relative approach has been used in the power flow analysis in order to determine the impact of the 330
MW coal power plant project on the performance of the NTDC power system network. First, performance
of the base case system without combined cycle power project is evaluated in order to establish the baseline.
Later, the analysis was performed with the addition of coal power plant and plotted on single line diagrams.
5.2  Load flow study criteria
Load flow analysis is performed under the following conditions;

*  Steady state normal (N) operating conditions.

* N-1contingency operating conditions around the plant.

The gird interconnection studies are carried out by considering the operational data defined by NEPRA Grid
Code, which is listed as under;

5.2.1  Voltage limits

For the purpose of system planning, following voltage limits are defined for steady-state load flow analysis;

330 MW Siddigsons Thar Coal Power Plant February 2017 6
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2100% of Line MVA Capacity*

41108 of Trariéformer MVA Rating

5.2.2  Power factor

Power plant will manage reactive power control to maintain 0.8 power factor at full active power output at
its interconnection point.

(Reference: NEPRA Grid Code).

5.3 Load flow analysis without addition of Siddigsons coal power plant

The power fiow analysis without connecting the coal power plant to the assumed base year 2021 power
network of NTDC system was simulated first. This section summarizes the pre-contingent steady state
analysis for the NTDC system load flow study.

System study case of following scenario was analysed and presented on single line diagrams (SLDs);
® 2021 assumed peak load summer conditions.

The results of the system are presented for normal (N condition) only, which shows that the power flows
on all the circuits are within their defined current carrying capacity and the bus voltages are in the permissible
range.

Normal (N) load flow study without addition of Siddigsons Coal power plant is attached in Figure D-1A of
Appendix D.

5.3.1 Overloading without addition of Siddigsons coal power plant

Following overloadings were observed without connecting 330MW Siddigsons Coal Plant:

*  Matiari-CS (500kV) — Jamshoro (500kV) Line Out.
Matiari-CS to Moro line 181% overloaded.

* Jamshoro (500kV) - Dadu-ld-1 (500kV) Line Out.
Jamshoro to Dadu-id-2 line 106% overloaded.

* Jamshoro (500kV) - Dadu-id-2 (500kV) Line Out.
Jamshoro to Dadu-id-1line 103% overloaded

54  Load flow analysis with addition of Siddigsons coal power plant

‘330 MW Siddiqsons Thar Coal Power Plant’ is modeled in power flow using data supplied by Siddigsons
Energy. The assumed power flow cases are developed in order to determine the impacts resulted from this
generator addition with proposed interconnection. The analysis has been performed for the foliowing year
and plotted on SLDs.

330 MW Siddigsons Thar Coal Power Plant February 2017 7
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5.4.1 Base year 2021
Base year case is considered for the system impact study that is;

* Assumed basecase year 2021 peak load summer

5.4.1.1 Assumed basecase year 2021 peak load summer

The results of the power flow after connecting a coal power plant to power system shows that the MW and
MVAR power flows on all the circuits are within the rated capacities and lies within the allowable range.

Normal (N) load flow study of assumed 2021 Peak Load Summer conditions is attached in Figure E-1A of
Appendix E.

Contingency analysis was also carried out to evaluate the power system network under the standard
functioning conditions. Contingency conditions were simulated for numerous selected outages. N-i
contingency analysis ensures a power system’s capability to meet the demands as well as remain in specified
voltage and flow limits even after outage of any one component. The N-1 contingency analysis is carried out
for the interconnection of coal power plant with the proposed substation in order to illustrate the maximum
impact of the coal power plant on a power system.

Following are some selected contingency simulations that are carried out while performing contingency

analysis and results of the analysis are presented on SLDs with referred figure numbers below:

®* Engro Thar (500kV) - SSRL (500kV) Line Out. (Figure E-1C)

*  Engro Thar (500kV) - Matiari-CS (500kV) Line Out. (Figure E-1D)
® Moro (500kV) - Dadu (500kV) Line Out. (Figure E-E )

®*  Matiari-CS (500kV) - K-2/K-3 (500kV) Line Out. (Figure E-1F)

Results of contingency analysis demonstrate that the resulting MW and MVAR power flows on the circuits
and transformers after N-1 outage of selected components are within the rated capacities.

N-1 contingency load flow study of assumed 2021 peak load summer is attached in Figure E-1B of Appendix E.

5.4.1.2 Overloadings with addition of Siddigsons coal power plant

Following overloadings were observed after connecting 330MW Siddiqsons coal power plant:

*  Matiari-CS (500kV) - Jamshoro (500kV) Line Out.
Matiari-CS to Moro line 180% overloaded.

* Jamshoro (500kV) - Dadu-1d-1 (500kV) Line Out.
Jamshoro to Dadu-1d-2 line 106% overloaded.

* Jamshoro (500kV) - Dadu-Id-2 (500kV) Line Out.
Jamshoro to Dadu-ld-1 line 103% overloaded

5.5  Conclusions of load flow anaiysis

Noincremental pre-contingent system overloads or voltage violations resulting from interconnection of ‘330
MW siddigsons Thar Coal Power Plant’ were found within the local study area or across NTDC transmission
system. This finding was also validated through associated pre-contingency steady state system and post-

330 MW Siddigsons Thar Coal Power Plant February 2017 8
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contingency steady state system, overload and voltage violation screening outputs generated for the system
model.

The overloading without connecting 330 MW Siddigsons Coal power plant mentioned in section 5.3.1 doesn’t
exceed after connecting 330 MW Siddiqsons Coal power plant furthermore overloading is decreased by 1%
in one contingency.

Thus, it can be concluded that the power flow on all the circuits in all the cases with and without connecting
‘330 MW Thar Coal Power Plant’ are within defined limits and the voltages and loadings are in acceptable
range of defined study criteria except those mentioned in overloading section above. However, it was made
sure that no N-1 contingency overloading exceeds by connecting 330 MW Siddigsons coal power plant.

It is further observed that all the power generated from ‘330 MW Siddigsons Thar Coal Power Plant’ is
evacuated through 500 kV bus bar of $S-Thar further connected to Engro Thar through double circuit lines.
This localized generation helps to reduce the losses of distribution network and results in improvement of
voltage profile of nearby areas.

330 MW Siddigsons Thar Coal Power Plant February 2017 9
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6. Conclusions and recommendations

‘330 MW Siddigsons Thar Coal Power Flant’ has been proposed a generation connection scheme through a
POl at 500 kV bus bar of Engro Thar bus bar from 500 kV switchgears using 500 kV double circuit transmission
Line, approximately 0.78 km length on Drake conductor.

Assumed NTDC grid system with inclusion of the coal power plant was analyzed by load flow. The outputs
depicts that connecting 330 MW Siddigsons coal power plant the power in all circuits are within the defined
range and the voltages that appears at the bus bars are within acceptable limit of defined study criteria.

Therefore, itis concluded that the proposed generation connection for ‘330 MW Siddigsons Thar Coal Power
Plant’ is appropriate on the basis of detailed grid interconnection studies.

330 MW Siddiqsons Thar Coal Power Plant February 2017 10
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7. List of Appendices

Appendix A: Plant Location on Google map

Appendix B: Plant data provided by Siddigsons

Appendix C: Plant interconnection data.

Appendix D: Load Flow Analysis without Addition of 330 MW Siddigsons Thar Mine Mouth Coal Power Plant.
Figure D-1A: Normal (N) Load Flow Study of summer 2021 Peak Load conditions.

Appendix E: Load Flow Analysis with Addition of 330 MW Siddigsons Thar Mine Mouth Coal Power Plant.
Figure E-1A: Normal (N) Load Flow Study of summer 2021 (Base Year) Peak Load condition.

Figure E-1B to E-1F: N-1 Contingency Study of summer 2021 (Base Year)
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