MUGHAL ENERGY LIMITED

Ref: MEL/NEPRA/AGL-2019(1)

May 13, 2019

The Registrar

National Electric Power Regulatory Awuthority
NEPRA Tower, G-5/1 o
Islamabad.

Subject: -  APPLICATION OF MUGHAL ENERGY LIMITED FOR THE _GRANT OF
GENERATION LICENSE T S . Cm e e T

"L, Mir. Khutram Tavaid, Chiof E"icééutii?é'féfﬁééi?,'Tbéiﬁg- the-duly authorized-representative-of-——-———--
Mughal Energy Limited (“MEL”) by virtue of BOARD RESOLUTION/POWER OF ATTORNEY -
. DATED. May. 13,-2019 hereby apply to the National Electric Powér Regulatory Authority forthe graniof .. - .o...-
a GENERATION LICENSE to the MEL pursuant to Section 14-B of the regulations for Generation,
Transmission and Distribution of Act 1997.

2). 1, Certify that the documents in support attached with this application are prepared and submitted

in conformity with provision of National Eleciric Power Regulatory Authority Licensing [Application . .
and modification procedure] Regulations, 1999, and undertake to abide-by the terms and provisions of the
above-said regulations. T further undertake and confitm that the information provided in the attached
documents-in-support is true and correct to the best of my knowledge and belief,

(3)" ~A [Bank~Draft/Pay Order in sum~of- Rupeesl-]iﬂﬁ-ﬁo/ dated Mot 35209 ~drawni o

MQQ g,gm , bemg the  non-refundable license apphcatlon fee ‘calculated in

" aceordance with Schedule T1 to the National Eiectric Power Regulatory Authority Licensing (Application
and Moedification Procedure) Regulations, 1999, is also attached herewith. '

 Khurram Javaid
(ChiefExecutive Officer) ... ... "
. .Mughal _Ener_gy,Limited :




MUGHAL ENERGY LIMITED

ABSTRACT OF RESOLUTION PASSED AT THE MEETING OF THE
BOARD OF DIRECTORS OF MUGHAL ENERGY LIMITED HEL.D ON
MAY 13, 2019 AT 31 A, SHADMAN 1 LAHORE

‘Resolved that Mr. Khurram Javaid {Chief Executive Officer) and Mr. Shakeel Ahmad,
(Chief Operating Officer) are hereby single authorized to produce affidavit on stamp paper
to the National Electric Power Regulatory Authority on behalf of Mughal Energy Limited
regarding all the filings of application for Generation License in respect of its 55.00 MW
Coal Fired Power Project and in relation thereto enter into and execute all required

documents, make all filings and pay all applicable fee and take all other steps in connection

therewith, in each case, of any nature whatsoever.”

| hereby confirm that the above resolution was duly passed by the Board of Directors of the

Mugha! Energy Limited in its meeting held on May 13, 2019 and the same has been
entered in the minute book of the Company in accordance with the articles of the Company.

(C Wre’cary) '
Mug Energy Limited 3

Registered Office: 31-A, Shadman |, Lahore. Ph:# +92.42-35960841-3 Fax:+ 92-42-35960846

website:www.mughalsteel.com, Email:accounts@mughalsteel.com
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THE COMPANIES ORDINANCE, 1984 -

{(Company Limited by Shares)
MEMORANDUM OF ASSOCIATION
of

+ “MUGHAL ENERGY LIMITED” -

L The name of the Company is "MUGHAL ENERGY LIMITED”

IL The Registered Office of the Company will be situated in the Province of the
Punjab.

III.  The objects for which the Company is established are to carry out any or all of the

following business:-

I. To carry on all or any of the businesses of generating, purchasing, importing,

transforming, converting, distributing, supplying, exporting and dealing in electncxty and

all other forms of encrgy and products or services associated therewith and of promotmo o
the conservation and efficient use of electricity and to perform all other acts whlch are

. mecessary or incidental to the busmcss of eiectncny generation, transmlsswn d1stnbut1on'

and supply.

2. To make arrangement with power distribution companies for exchange of power

supply and bridging of power supply arrangements.

3. To locate, establish, construct, equip, operate, use, manage and maintain power

plants operated gas (Natural gas or coal gasification).

4, To locate, establish, construct, equip, operate, use, manage and maintain power \_«".

plants grid station, transforming, switching, conversion, and transmission facilities, gljiifi""

stations, cables, overhead lines, sub-stations, switching stations, tunnels, cable bridg“és,




link boxes, heat pumps, plant and equipment for combined heat and power schemes,’

offices, computer centres, shops, dispensing machines for pre-payment cards and other
devices, showrooms, depots, factories, workshops, plants, printing facilities, warehouses

and other storage facilities,

5. To carry on all or any of the businesses of wholesalers, retailers, traders,
importers, exporters, supplierﬂ', distributors, designers, developers, manufacturers,
installer, filters, testers, repairers, maintainers, contractors, constructors, Operators, users,
reconditioners, improvers, alterers, removers, hirers, replacers of and dealers in, electrical
appliances, systems, products and services used for energy conservation, equipments,
machinery, materials and installations, including but not limited to cables, wires, meters,
pylons, tracks, rails, pipelines and any other plant, apparatus equipment, systems and
things incidental to the efficient generation, procurement, transformation, supply and

distribution of electricity.

6. To ascertain the tariff for bulk supply that will secure recovery of operating costs,

interest charges and depreciation of assets, redemption at due time of loans other than

those covered by depreciation, expansion projects, payment of taxes, and reasonable.
reurn on investment, to quote the tariff to bulk purchasers of electrical pdﬁer"'aﬁd.-'t'é '

prefer petition to the appropriate anthority for approval of the schedulc of ta.rfff and of . :

\

adjustments or increases in its bulk supply tariff, where desirable or. necesswy

7. For the purposes of achieving the above objects, the company is zii:thorized:-

(1)  to purchase/import raw materials and allied items required in connection,. -

thereto in any manner the company may think fit;
(2)  todo and perform all other acts and things as are incidental or conduciv,

to the attainment of the objects of the company; \

L
(3) to own, establish or have and maintain shops, branches and agencies’all
P g §yal

over Pakistan or elsewhere for sale and distribution of cables, wires,

meters, pylons, tracks, rails, pipelines and any other plant, apparétus
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(4)

(5)

(6)

(8)

(9)

equipment, systems and things incidental to the efficient generation,

procurement, transformation, supply and distribution of electricity;

to make known and give publicity to the business and products of the

company by such means as the company may think fit;

to purchase, acquire, protect, renew, improve, use and sell, whether in
Pakistan or elsewhere any patent, right, invention, license, protection or

concession which may appear advantageous or useful to the company for

running the business;

to pay all costs, charges and expenses, if any, incidental to the promotion,

formation, registration and establishment of the company;

to borrow and arrange the repayment of money from banks/financial
institutions or any lawful sources whether in Pakistan or elsewhere and in
such manner as the company may think fit, including the issue of
debentures, preference shares, bonds, perpetual or otherwise charged upon
the whole or any part of the company's property or assets, whether present

or future, and to purchase, redeem or payoff such securities;

to purchase, ho]d and get redeemed sharcs debentures, bonds of any

business, company, f“manmal institation or any Govemment msﬁtunons

to guarantee the performance of contracts, agreements, obhgatxons or.
discharge of any debt of the company or on behalf o:f any company or
person in relation to the payment of any financial fac1hty ‘mcludmg but not
limited to loans, advances, letters of credit or other obligations througﬁ_,
creation of any or all types of mortgages, charges, piec.iges;';\g;_

hypothecations, on execution of the usual banking documents or'=

instruments or otherwise encumbrance on any or all of the movable and

immovable properties of the company, either present or future or both and
issuance of any other securities or sureties by any other means in favour of

banks, Non-Banking Finance Companies (NBFCs) or any financial




v,

V.

institutions and to borrow money for purpose of the company on such

terms and conditions as may be considered proper.

It is, hereby, undertaken that the Company shall not engage in banking business
or any business of investment company or non-banking finance company or
insurance or leasing or business of managing agency or in any unlawful business
and that nothing contained in the object clauses shall be so construed to ent ile it
to engage in such business directly or indirectly and the Company shall not launch

multi-level marketing (MLM), Pyramid and Ponzi schemes.,

Notwithstanding anything stated in any object clause, the Company shall obtain
such other approval or license form competent authority, as may be required

under law for the time being in force, to undertake a particular business,
LIABILITES OF MEMBERS
The liability of the members is limited.

. SHARE CAPITAL

The authorized capital of the company is Rs. 1,000,000/~ (Rupees One Million

only) divided into 10,000 ordinary shares of Rs. 100/~ each with power to enhance,

reduce or consolidate the share capital and to divide the shares of the company into

different classes and kinds subject to the provisions of the Companies Ordingii{éé,‘\‘lbéi.i e
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We, the several persons, whose names and addresses are subscribed below are desirous of

I the being formed into a Company, under the Companies Ordinance, 1984 in pursuance of
this Memorandum of Association, and we respectively agree to take the number of shares
I in the Capital of the Company given opposite our respective names:-
- Name and surname Father's/ CNIC National | Occupation Residential address in Number | Signature
(Present & Former) | Husband's ity with futl of shares
in Full (in Block Name in full any taken by
. Letter) former | each sub-
National scriber
ity
Mirza Javaid Igbal Mirza Bashir 35202-9761226-7 | Pakistani Business House No. 31, Shadman 1000
Ahmed Colony 1, Race Course
Road Lahore.
Khurram Javaid Mirza Javaid 35202-9750871-7 Pakistani Business House No. 130-F, Phase - 670
. Ighal - | V DHA Lahore.

Muhammad Mubeen | Myhammad 35201-0221455-5 | Pakistani | Business | House No. 111-E, Phase-l, 1670

Bin Tariq Mughal Tariq Igbal Defence Housing '
Mughal - Authority Lahore.
Jamshed Iqbal Bashir 35201-2176101-7 | Pakistani Business | House No. 1, Phase-], 1670
Ahmed Defence Housing
Authority Lahore,
TOTAL SHARE so1o

Dated the 19" day of June 2012

Witness to above signature

Full Name: National Institut.i:ona] Facilitation Technologies (Pvt) Ltd. '

a

Signature: RTINS

Occupation: Services (Public/Private) Ltd,
Full Address: 5th Floor, AWT Plaza
LI. Chundrigar Road, Karachi, Pakistan

CERTIFIED TO BE TRU% COPY

#

1 DEPUTY REGISTRAR OF COMPANIES

' BEDM-PANY REGISTRATION OFFICE
LAHORE. R

froe et mut e PR




THE COMPANIES ORDINANCE, 1984

(Company Limited by Shares)
ARTICLES OF ASSOCIATION

of

“MUGHAL ENERGY LIMITED”

1. The regulations in Table "A" in the First Schedule to the Companies Ordinance, 1984

shall not apply to the Company except as reproduced herein;

2. In these Articles, unless the context or the subject matter otherwise reamers:
a) "Articles" means these Articles as originally framed or as from time to time
altered in accordance with law, '

b) "Board” means a meeting of the Directors duly called and constituted or as

i
1
I the case may be, the Directors assemble at a Board,
¢) Company" means “MUGHAL ENERGY LIMITED”
l d) "Directors" means the Directors for the time being of the Company or as
t_ﬁe_ case may be, the Directors assembled at a Board. ‘
I - €) "Month" means calendar month according to the English Calendar.

f) "Office" means the Registered Office for the time being of the Company.

g) "Ordinance" means the Companies Ordinance, 1984 or any modiﬁcatioﬁ'}fgjr P
re-enactment thereof for the time being in force. L
h) "Register" means, unless the context otherwise requires, the rcgilster:df

members to be kept pursuant to Section 147 of the Ordinance..

i) "Seal" means the common or official Seal of the Company.

1) "Section”" means Section of the Ordinance.

k) "Special Resolution" means the special resolution of the Comp
Defined in Section (2) (1) (36) of the Ordinance.

........
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1} Words importing masculine gender include the feminine gender,

m) Words importing singular number include the plural number and vice versa.

n) Expression referring to 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.

o) Words importing persons shall include bodies corporate.

p) The head notes are inserted for convenience and shall not affect the construction
of these Articles,

q) Unless the context otherwise requires words or expressions contained in these  Articles

shall bear the same meaning as in the Ordinance,

PUBLIC COMPANY

3. The Company is a Public Company within the meanings of Section 2(1) (30) of
the Companies Ordinance, 1984.

BUSINESS

4. The business of the Company shall include all or any of the objects enumerated

in the Memorandum of Association.

5. The directors shall have regard to the restrictions on the commencement of the
business imposed by section 146 of the Compames Ordinance, 1984 1f and so far

as those restrictions are binding upon the company

CAPITAL

6. The authorized Capital of the Company is Rs.1,000,000/-, (Rupees:One i’ﬁll‘-ion 6nly)
divided into 10,000/- ordinary shares of Rs. 100/- (Rupees One Hundred Only) each. The
Company shall have the powers to increase, reduce or alter the capital in accordance with
law,

N

7. The Directors shall, as regards any allotments of shares duly comply \ﬁith s e

- provisions of Section 68 to 73 as may be applicable to the Company.




8. The minimum subscription upon which the directors may proceeds to make first
allotment has been fixed at Rs. 500,000/-

9. Every person whose name is entered as a member in the Register shall, without
payment, be entitled to receive within ninety days after allotment or within forty-five
days of the application for registration of transfer, a certificate under the Seal specifying
, the share or shares held by him and the amount paid up thereon. Provided that, in respect
of a share or shares held jointly by several persons, the Company shall not be bound to
issue more than one certificate, and deli\-fery of a certificate for a share to one of several

joint holders ‘shall be sufficient delivery to ail,

10. If a Share Certificate is defaced, lost or destroyed, it may be renewed on payment of
such fee, if any, not exceeding one rupee, and on such terms, if any, as to evidence and
indemnity any payment of expenses incurred by the Company in investigating title as the
Directors think fit. |

11. Except to the extent ahd in the manner allowed by Section 95, no part of the funds of
the Company shall be employed in the purchase of, or in loans upon the security of, the
Company's shares,

TRANSFER OF SHARES

12. The instrument of transfer of any share in the Company shall be executed both by the
transferor and transferee and the transferor shall be deemed to remain holder .o'i:'“:éhe share

until the name of the transferee is entered in the Register in respect thereof.

2

13. Shares in the Company shall be transferred, without fee, in the foll{;'lwif:g form, or in . /

any usual or common form which the Directors shall approve;
Lo e e OF cetvrers e e wor wevvrremenn it CONSideration

v wWPaidtomeby. ...,

.............................................................. (hereinafter called the “Transferee” do heriérb.-;.

tranSTer (0 the TTANSIETEE ...icivirie i cer veresresrrereeserssesesestssses s resssestsoesnes bemr ate ber an the
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share(s) ... ... ...\ O e dnclusive, “MUGHAL ENERGY LIMITED” o
hold into the transferee, his executors, Administrators and assigns, subject to the several
conditions on which I held the same at the time of the Transferce, do hereby agree to

take the said share (or shares) subject to the conditions aforesaid.

As witness our hands this........ccoeciines dayof....cccon.. 201
Transferor ) Transferee .
Signature ] Signature
WITNESSES:
1.

2 .
(Signature) (Signature)
Full Address: : Full Address
of

14. The Directors shall not refuse to transfer any fully paid shares unless the transfer deed
is defective or invalid. The Directors may also suspend the registration of transfer prior to
the determination of entitlement or rights of the sharcholders by giving seven days

previous notice in the manner provided in the Ordinance. The Directors may decline to

-recognize any instrument of transfer unless the duly stamped instrument of transfer is

accompanied by the certificate of the shares to whmh it relates, and such other ewdence
as the Directors may reasonably require showing the right of the transferor to maké: ,th_e: .

transfer.

15. If the Directors refuse to register a transfer of shares, they shali within'tllﬁ_’l"tyé‘i(?:(.)j days
after the date on which the transfer deed was lodged with the Companjlf send to the
transferee and the transferor notice of the refusal indicating the defect or invalidity to the
transferee, who, shall, after removal of such defect or invalidity be entitled tb re-Lodge

the transfer deed with the Company. The transferor or transferee or the person who gave

intimation of the transmission by operation of law, as the case may y appeal to the




commission against any refusal of the Company to register the transfer or transmission® or
against any failure on its parts within period as specified in Section 78 for which Section
78/A will be applicable.

TRANSMISSION OF SHARES

16, The executors, administrators, heirs, or nominees as the case may be, of a deceased
sole holder of a share shall be'the only persons recognized by the Company as having any
title to the shares. In the case of a share registered in the names of two or more holders,
the survivor or survivors, or executors or administrators of the deceased survivor shall be

the only persons recognized by the Company as having any title to the share.

17. Any person becoming entitled to a share in consequence of the death or insolvency of
a member shall, upon such evidence being produced as may from time to time be
required by the Directors, have the right, either to be registered as a member in respect 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 the deceased or insolvent person before the death or mSOIvency

A

18, A person becommg ent1tled to 2 share by reason of the death or 1nselvency of the |

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

" entitled if he were the registered holder of the share, except that he shall not, before be;ng

registered as a member in respect of the share be entitled in respect of it to exermse any

right conferred by membership in relation to meetings by the Company.

ALTERATION OF CAPITAL

v

19. The Company may from time to time, by special resolution increase the share capi

by such sum, to be divided into shares of such amount, as the resolution shall prescribe.”

20. Subject to the Provisions of the Ordinance, all new shares shall, before iséﬁe be

Tl




- transmission and otherwise as the shares in the ongmal -share capnta]

offered to such persons as at the date of the offer are entitled to receive notices from the
Company of General Meetings in proportion, as nearly as the circumstances admit, to the
amount of the existing shares to which they are entitled. The 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 to whom the offer is made that he declines to
accept the shares offered, the Directors may dispose_of the same in such manner as they
think most beneficial to the Company. The Directors may likewise so dispose of any new
shares which (by reason of the ratio which the new shares bear to shares held by persons

entitled to an offer of new shares) cannot, in the opinion of the Directors, be conveniently

offered under this regulation.

21. Subject to the provision‘s of Section 87 of the Ordinance, the Company may issue
ordinary shares or grant option to convert into ordinary shares the outstanding balance of
any loans advances or credit or other non-interest bearing securities and obligations or
having a term of not less than three years in the manner provided in any contract with any

scheduled bank or financial institution to the extent of twenty per cent (20%) of such
balance.

22. The new shares shall be subject to the same provisions with reference to transfcr .

— e ]

23. The Company may, by ordinary resolution: : _ - BRI
a) Consolidate and divide its share capital into shares of larger amount than its

existing shares;

b) sub-divide its existing shares or any of them into shares of smaller amount than }
fixed by the Company's Memorandum of Association, subject, nevertheless, to
provisions to clavse (d) of sub-section {1} of Section (92),

¢) Cancel any shares which at the date of passing of the resolution have not_‘_be_éfiw 1

taken or agreed to be taken by any person,

~ F"




24. The Company may, by Special Resolution, reduce its share capital in any manner angd

with, and subject to any incident authorized and consent required by law.

GENERAL MEETINGS

25. The Statutory General Meeting of the Company shall be held within the period
required by Section 157,

26. A General Meeting to be called Annual General Meeting, shall be held in accordance
with provisions of Section 158, within eighteen months from the date of incorporation of
the Company thereafter once at least in every calendar year within a period of four
months following the close of its financial year and not more than fifteen months after the
holding of its last preceding Annual General Meeting as may be determined by the

Directors,

27. All General Meetings of the Company other than the Annual General Meeting shall

be called Extraordinary General Meetings.

28. The Directors may whenever they think fit, call an Extraordinary General Mesting,
and Extraordinary General Meetings shall also be called on such requisition, or in defaul,

may be called by such requisition as is provided by Sectlon 159. ]_f at any tlme there are

* not within Pakistan sufficient Dtrectors capable of actmg to form a quorum any'Dxrector -

of the Company may call an Extraordinary General Meeting in the same m&nner as nea:fy’u

as possible as that in which Meetings may be called by the DlIBCtOI‘S

NOTICE AND PROCEEDINGS OF GENERAL ME_'ETn‘iGs

29. Twenty one days notice at least (exclusive of the day on which the notice is served OF -
deemed to be served, but inclusive of the day for which notice is given) specifying the
pléce, the day and the hour of Meeting and, in case of special business, the general nature
of that business, shall be given in the manner provided by the Ordinance for the General
Meeting, to such persons as are, under the Ordinance or the regulations of the Company,

entitled to receive such notices from the Company; but the accidental omission to give




notice to, or the non-receipt of notice by, any member shall not invalidate the proceedings

at any General Meeting.

30. All business shall be deemed special that is transacted at an Extraordinary General
Meeting, and also all that is transacted at an Annual General Meeting, with the exception
of declaring a dividend, the consideration of the accounts, balance sheet and the reports
of the Directors and auditors, the electjon of Directors, the appointment of and the fixing,

of the remuneration of the auditors.

31. No business shall be transacted at any General Mccting unless a Quorum of members

is present at that time when the meeting proceeds to business. Two members present
personally who represent not less than twenty five per cent of the total voting power,

either on their own account or as proxies shall be a quorum,

32. If within half an hour from the time appointed for the meeting a quorum is not
present, the meeting, if called upon the requisition of members, shall be dissolved; in any
other case, it shall stand adjourned to the same day in the next week at the same time and
place, and, if at the adjourned meeting a quorum is not present within half an hour from
the time appointed for the meeting, the members present, being not less than two, s

a quoruin.

33. The Chairman of the Board of Directors, if any, shall presidé as Chairman at ev

Chairman, and if none of the Dircctors is present, or willing to act“as Chairman, the

members present shall choose one of their member to be Chairman.

34, The Chairman may, with the consent of any meeting at which a Quorum is present
(and shall if so directed by the meeting), adjourn the meeting from time to time but no

business shall be transacted at any adjourned meeting other than the business left

t

General Meeting of the Company, but if there is no such Chairman, or if at any meetig§ "

L

he is not present within fifteen minutes after the time appointed for the meeting, oris.

unwilling to act as Chairman, anyone of the Directors present may be elécted to. be -
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- Chairman of the meeting-at which the show of hands takes place, or at \

unfinished at the meeting.

35. At any General Meeting a resolution put to the vote of the meeting shall be decided
on a show of hands unless a poll is (before or on the declaration of the result of the show
of hands) demanded. Unless a poll is so demanded, a declaration by the Chairman that a
resolution has, on a show of hands, been carried, or carried unanimously, or by a
particular majority, or lost, and an entry to that effect in the book of the proceedings of
the Company shall be conclusive evidence of ‘he fact, without proof of the number or

proportion or the votes recorded in favor of, or against, that resolution.

36. A Poll may be demanded only in accordance with the provisions of Section.

37. If a Poll is duly demanded it shall be taken in accordance with the marner laid down
in Section 168 and the result of the Poll shall be deemed to be the resolution of the

meeting at which the Poll was demanded.

38. A Poll demanded on the election of Chairman or on a question of adjoumment shall

be taken at once.

--39. In the case of an equality of Votes, whether on a show of hands or on & poll the -
bri 'h the PollJ1§

demanded, shall have and exercise a second or Casting Vote.

VOTES OF MEMBERS :
40. On a show of hands every member present in person shall have one Vote except for
election of Directors in which case the provisions of Section 178 shall apply On a PoH

every member shall have voting rights as laid down in Section 160.

41. In case of Joint holders, the Vote of the senior who tenders a Vote, whether in person
or by proxy, shall be accepted to the exclusion of the Votes of the other Joint holders ;

and for this purpose seniority shall be determined by the order in which the names stand

2

e
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in the register, .

42. A member of unsound mind, or in respect of whom an order has been made by any
Court having jurisdiction in lunacy, may vote, whether on show of hands or on a poll, by

his committee or other legal guardian, and any such committee or guardian, on a poll vote
by proxy.
43. On a poll vote may be given either personally or by proxy. Provided that nobody

corporate shall voie by proxy as long as a resolution of its Directors in accordance with
the provisions of Section 162 is in force. ‘

44, The instrument appointing a Proxy shall be in writing under the hand of the appointer

or of his attorney duly authorized in writing. A Proxy must be a member of the Company.

45. The Instrument appointing a Proxy and the power of attorney or other authority (if
any) under which it is signed, or a materially certified copy of that power or authority,
shall ;ne deposited at the Registered 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 instrument of proxy shall not be treated as valid.

46. An instrument appoint” as near thereto as may be. In the followiﬁg form, or a form as

NELL

near thereto as may be,

MUGHAL ENERGY LIMITED N
47. I/We --- - - -- LTt ¢} e

----------- full+ address) being the member(s) of MUGHAL ENERGY LIMITED
hereby appoint Mr. /Mrs./Miss. ———m-een semmremmemememeeaes

-------------- of - --- s “mn {who is

e
B




also member of the Company vide Registered Folio No.--= e

----(being the Company ) as my / our Proxy to attend at and vote for my / us on my

/ our behalf at the -~--e-rmmmmemeee - Annual /Extra Ordinary General Meeting of the
Company to be held at -- — ~OM wrmmeemr s et e e
---at - and at any adjournment thereof.

48. A‘vote given in accordance with the terms of an instrument of proxy shall be valid
notwithstanding the previcus death or insanity of the principal or revocation of the proxy
or of the authority ynder which the proxy was executed, or the transfer of the share in
respect of which the proxy is given, provided that no intimation in writing of such death,
insanity, revocation or transfer as aforesaid shall have been received by the Company at
the office before the commencement of the meeting or adjourned meeting at which the

proxy is used.

DIRECTORS

49. Unless otherwise determined by the Company in General Meeting the number of
Directors shall not be less than three and if the Company applies for listing on Stock

Exchanges, then the number of Directors shall not be less than seven.

* 50. The following are the Present Directors of the Company.

1. MIRZA JAVAID IQEZAL _ .
KHURRAM JAVAID

MUHAMMAD MUBEEN BIN TARIQ MUGHAL
JAMSHED IQBAL

Eal

51. Save as provided in Section 187, no person shall be appointed '&s a Director unless he
is a member of the Company and holds shares of the minimum value of Rs. 1,000/- in his

own name relaxable in the case of Director representing interest holding shares.
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52. The remuneration of a Director for performing extra services, including holding of
the office of Chairman, and the remuneration to be paid to any Director for attending the
meetings of the Directors or a committee of Directors shall from time to time be

determined by the Board of Directors in accordance with law.

CHAIRMAN

53. The Directors may from time, to time appoint one of their members to be the
Chairman of the Company for a period not exceeding three years on such terms and
conditions as they deem fit. The Chairman shall preside over the meetings of the Board of
Directors and members of the Company. In his absence, the Directors may elect one of
them to preside over the Board Meeting. The questions arising at the meeting of the
Directors shall be decided by a majority of votes. In the case of equality of votes, the

Chairman, or the Director presiding over the meeting, as the case may be, shall have a
casting vote.

CHIEF EXECUTIVE

54. The first Chief Executive of the Company will be appointed by the Board of Directors

within fifteen days from the date of incorporation of the Company who shall hold offigé
till the first Annual General Meeting. .

POWERS AND DUTIES OF DIRECTORS

55. The business of the Company shall be managed by the Directors who may pay all
expenses incurred in promoting and registering the Company, and may BXCI‘C]SC all such
powers of the Company as are not by the Ordinance or any statutory modlﬁcatlon thereof !
for the time being in force, or by these regulations, required to be exercised by the
Company in General Meeting, subject nevertheless to the provisions of the Ordinance or i'
to any of these regulations, and such regulations being not inconsistent with the aforeséid
provisions, as may be prescribed 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 if that regulation had not been made.

Im




. BORROWING POWERS ‘

56. The Board may borrow from time to time, subject to section 146, any money for the
purposes of the Company from its members or from any other person, firms, companies,
corporations, Government Agencies, institutions or the Directors may themselves lend

moneys to the Company.

57. The Board may raise and secure payment of such sums of money in such manner and
upon such terms and conditions in all respects as it may think fit, and in particular by the
issue of TFC's bonds, perpetual or redeemable debentures or by mortgage or charge or
other security on the whole or any part of the property, assets and rights of the Company

(both present and future), of the Company.

58. Any TFC's, bonds, debentures or other securities issued or to be issued by the
Company shall be under the control of the Board which may issue them upon such terms
and conditions and in such manner and for such consideration as shall be considered to be

for the benefit of the Company.

59. Any TEC's, bonds, debentures or other securities may be issued with any special

privileges as to redemption, surrender, drawing, convertibility into shares, atteriding and

~-voting-at General Meetings. of the Company, appointment of Directors, and otherwise, -

into shatgs; shall be

provided that debentures with the right to vote or to be convert
. 1 !
s of Seetion 114 of

issued with the consent of the Company in General Meeting iy t

the Ordinance.

60. The Directors may from time to time, by Power of Attorney under tthompany‘s
seal, appoint any person or persons to be the Attorneys of the Company for su;ﬁ' i;urposes
and with such powers, authorities, and discretions (not exceeding those vested in, or
exercisable by, the Directors under these presents) and for such period and subject to
such conditions as the Directors may from time to time think fit. Any such attorney(s)

may, if authorized by the Directors, delegate all or any of the powers vested in him/them.

I




61. The Directors shall duly comply with the provisions of the Ordinance and in
particular with the provisions in regard to the registration of the particulars of mortgages
and charges affecting the property of the Company or 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 notice of any consolidation or increase
of share capital, or sub-division of shares, and copies of Special Resolutions and a copy

of the register of Directors and notifications of any changes therein.
62. The Director shall cause minuies to be made in books provided for the purpose of :

a) all appointments of officers made by the Directors;
b) the names of the Directors present at each meeting of the Directors and of

any Committee of the Directors;

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

Directors and of Committees of Directors;

d) and every Director present at any meeting or Directors of Committee of

Directors shall sign his name in a book to be kept for that purpose. _

— . Lo n
' ) .

DISQUALIFICA TION OF DIRECTORS

63. No person shall become a Director of the Corﬁpany if he suffers from any of the
disabilities or disqualifications mentioned in Section 187 and, if already a Director, shall
cease to hold such office from the date he so becomes disqualified or disabled or
provided, however, that no Director shall vacate his office by reason only of his being a
member of any company which has entered into contracts with, or done any work for the

Company but such Director shall not vote in respect of any such contractof work, and if
' L

he does so his vote shall not be counted.

wow -
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PROCEEDINGS OF DIRECTORS

64. The Directors may meet together for the dispatch of business, adjourn and otherwise
regulate their meetings, as they think fit. The quorum for a meeting of Directors shall not
be less than one-third or two, whichever is greater, Questions arising at any meeting shall
be decided by a majority of votes. In case of an equality of votes, the Chairman shall
have and exercise a second or casting vote. A Director may, and the secretary on the
requisition of a Director shall, at anf.r time, summon a meeting of Directors. It shall not be
necessary to give notice of a meeting of Directors to any Director for the time being

absent from Pakistan.

65. The Directors may elect a Chairman of their meetings and determine the period for
which he is to hold office but, if no such Chairman is elected, or if at any meeting the
Chairman is not present within ten minutes after the time appointed for holding the same
or 1s unwilling to act as Chairman, the Directors present may choose one of their number

to be Chairman of the meeting,

66. The Directors may delegate any of their powers not required to be exercised in their

meeting to Committees consisting of such member or members of their body as they

think fit. Any Committee so formed shall, in the exercise of the powers so delegited,.

conform to any restrictions that may be imposed on them by the Directors.

El

67. A Committec may elect a Chairman of its meetings, but, if no such Chairman is

elected, or if at any meeting the Chairman is not present within ten minutes after the time
appotinted for holding the same or is unwilling to act as Chairman, the members present

may choose one of their numbers to be Chairman of the meeting.

68. A Committee may meet and adjourn as it thinks proper. Questions arising at any

meetings shall be determined by a majority of votes of the membe esent. In case of an
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69, All acts done by any meeting of the Directors or of a committee of Dicectors, or by
any person acting as a Director, shall, notwithstanding that it be afterwards discovered
that there was some defect in the appointment of such Directors or persons acting as
aforesaid, or that they or any of them were disqualified, be as valid as if every such

person had been duly appointed and was qualified to be a Director.

70. A resolution in writing circulated to all the Directors signed by all the Directors or
affirmed by them through telex or telegram shall be as valid and effectual as if it had

been passed at a meeting of the Directors duly convened and held.

ELECTION AND REMOVAL OF DIRECTORS

71. At the first Annual General Meeting of the Company, all the Directors shall stand

retired from office, and thereafter shall be re-elected in their place in accordance with
Section 178 for a term of three years.

72.. A retiring Director shall be eligible for re-election.

73. The Directors of the Company, unless the number of persons who offer themselves to
be elected is not more than the number of Directors fixed by the Board of Directors, shall

be elected to office by the members in General Meeting in the following manner:

(a) A member shall have such number of votes as is equal to the prodlltc;f df_ltlii;_,
number of voting shares or securities held by him and the number of Diggp;pgg .
to be elected, o . o

(b) A member may give all his votes to a single candidate or divide;&heh between
morte than one of the candidates in such manner as he may chodlsé.

(c) The candidate who gets the highest number of votes shall be declared elected. a5

Director and then the candidate who gets the next highest number of Yoes,shall

be so declared and so on unti] the total number of Directors to be

been s0 elected,

At
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74. Subject 10 the provisions of the Ordinance, ¢the Company may from time to time in

General Meeting increase or decreases the number of Directors.

75. Any Casual vacancy occurring on the Board of Directors may be filled up by the
Directors, but the person so chosen shall be subject to retirement at the same time as if he
had become a Director on the day on which the Director in whose place he is chosen was

last elected as Director.

76. The Company may remove a Director but only in accordance with the provisions of

the Ordinance,

NOMINEE DIRECTOR

77. In addition to the elected Directors, the Financial Institutions shall be entitled, during
the currency of their respective loan(s) to the Company, to appoint one person on the
Board of Directors of the Company to be called Nominee Director and to recall and/or
replace such a person from time to time. Such Nominee Director on the Board of
Directors of the Company may not be holder of Share(s) in the Capital of the Company
and the Articles 67 to 72 and other regulations and or rules pertaining to the election,

retirement, qualification and/or disqualification of the Director shall not apply to him.

T URT TIITHETE Lo LRTo TR
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78. The Directors shall provide a Common Seal of the Company which shall -nolfi%é ! _
affixed to any instrument except by the authority of a resolution of the Board ‘or by ar h
committee of Directors authorized in that behalf by the Directors, and two Directors of

one Director and the secretary‘of the Company shall sign every instrument to whic

Common Seal is affixed,

79. The Directors may provide for the use in any territory, district or place not situatec
Pakistan, of an Official Seal which shall be a facsimile of the- Common Seal of the

Company, with the addition on its face of the name of every territory, district or plﬁcah_ :

W
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where it is to be used. The provisions of Section 213 shall apply to the use of the Official
Seal.

DIVIDENDS AND RESERVES

80. The Company in General Meeting may declare dividends but no dividend
shall exceed the amount recommended by the Directors.

>

81. The Directors may from time to time pay to the members such interim dividends as

appear to the Directors to be justified by the profits of the Company.

82.No dividend shall be paid otherwise than out of profits of the year or any other -

undistributed profits,

83. Subject to the rights of persons (if any) entitled to shares, all dividends shall be
declared and paid according to the amounts paid on the shares, but if and so long as
nothing is paid upon any of the shares in the Company, dividends may be declared and

paid according to the amounts of the shares.

84. The Directors may, before recommending any dividend set aside out of the profits of

~ the Company such sums as they think proper as a reserve or reserves which shall, at the: ..
discretion of the Directors, be applicable for meeting contingencies, or for equalizing

dividends, or for any other purpose to which the profits of the Company may be plfoi)éflj" -

applied, and pending such application may, at the like discretion, either be employed in

. , . . IR
the business of the Company or be invested in such investments (other than shares of the-

Company) as the Directors may, subject to the provisions of the Ordinance, from time t
time think fit.

85. The Directors may carry forward any profits which they may think prudent not t

distribute, without setting them aside as a reserve.

86. Any General Meeting may resolve that any moneys, investments, or other assets

: o
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forming part of the undivided profits of the Company standing to the credit of any reserve
or other fund or in the hands of the Company and available for dividend (or representing
premiums received on the issue of shares and standing to the credit of the shares premium
account) be capitalized and distributed amongst such of the shareholders as would be
entitled to receive the same if distributed by way of dividend and in the same proportions
on the footing that they become entitled thereto as capital and that all or any part of such
capitalized fund be applied on behalf of such share‘holders in paying up in full, any
unissued shares, debentures or debenture-stock of the Company which shall be
distributed accordingly and that such distribution or payment shall be accepted by such

shareholders in full satisfaction of their interest in the said capitalized sum.

87. A transfer of shares shall not pass the right to any dividend declared thereon before
the registration of the transfer.

88. If several persons are registered as joint holders of any share, anyone of them may

give effectual receipt for any dividend payable on the shares.

89. Notice of any dividend that may have been declared shall be given in the manner

hereinafter mentioned to the persons entitled to share therein.

90. The dividend shall be paid within the period laid éiown in Section 251.

91. All dividends unclaimed for six years after having been declared shall be kept in t;:;;.lst o

by the Company but may be invested or otherwise made use of by the Directord’ ﬁ\f?the
<4y

benefit of the Company until claimed. A

ACCOUNTS

92. The Directors shall cause to be kept proper Books of Account as require :

under Section 230,




1
93. The Books of Account shall be kept at the Registered Office of the Company or at
I_ . such other place as the Directors shall think fit and shall be open to inspection by the
Directors during business hours,
] u
94. The Directors shall from time to time determine whether and to what extent and at
I ' what time and places and under what conditions or regulations the accounts and books or
papers of the Company or any of them shall be open to the inspection of members not
l being Directors, and no member (not being a Director) shall have any right of inspecting
any Account and Book or papers of the Company except as conferred by law or

authorized by the Directors or by the Company in General Meeting.

95. The Directors shall as required by Sections 233 and 236 causes to be prepared and to
be laid before the Company in General Meeting such Profit and Loss Accounts and

Balance Sheets and reports as are referred to in those sections,

96. A Balance Sheet, Profit and Loss Account, and other reports referred to in the
preceding Article shall be made out in every vear and laid before the Company in the
Annual General Meeting made up to a date not more than four months before such
meeting. The Balance Sheet and Profit and Loss Account shall be accompanied by a

report of the auditors of the Company and the report of Directors.

st

97. A copy of the Balance Sheet and Profit and Loss Account and reports of Directors. '

R E

_and anditors shall, at least twenty one days preceding the meeting, be sent to the perséns

-

entitled to receive notices of General Meetings in the manner in which notices are to. bé

given as hereinafter provided. | :
Y

98. Every Account of the Directors when audited and approved by a General'Meésting
e

shall be conclusive except as regards any errors discovered therein within three months
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+99. The Directors shall in all respect comply with the provisions of Sections 230 to 236,

AUDIT

100. Once at least every year the accounts of the Company shail be audited and the
correctness of Profit and Loss Account and Balance Sheet ascertained by one or more
Auditors, The Auditors shall be appointed and their duties regulated in accordance with
Séctions 252 to 255 of the Companies Ordinance 1984, '

SECRETARY

- 101. The Board may appoint a Secretary of the Company who shall perform such

functions and duties as are required in these Articles, or as may be directed by the Board.

NOTICES

102. Notices shall be given by the Company to Members and Auditors of the Company

and other persons entitled to receive notices in accordance with Section 50.
SECRECY

103. Every Director, Manager, Adviser, Auditor, Trustee, Member of a Committee,

Officer, Servant, Agent, Accountant or other person employed in the business of the
- ‘Cotnpany shall, if so, required by the Directors, before entering upon his duties, sign a

declaration pledging himiself to observe a strict secrecy respecting all transactions of the

Company: with its customers and the state of accounts with-individuals and in matters _

relating thereto, and shall by such declaration pledge himself not to reveal any Qf iﬁe ‘

matters which may come to his knowledge in the discharge of his duties éxc;‘épt when

required to do so by the Directors or by any General Meeting or by any Court of Law and

except so far as may be necessary in order to comply with any of the provisions jn these

presents,

104. No member or other person (not being a Director) shall be entitled to enter

ST
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property of the Company or examine the Company's premises or propeﬁies without the
permission of the Directors, and to require discovery of or any information respecting any
detail of the Company's trading or any matter which is or may be in the nature of a trade
secret, mystery of trade, or secret process or of any matter whatsoever which may relate
to the conduct of the business of the Company and which in the opinion of the Directors

will be inexpedient, in the interest of the members of the Company to communicate.

RECONSTRUCTION

105. On any sale of the undertakings of the Company the Directors or the liquidators on a
winding up may, if authorized by a Special fiesolution, accept fully paid shares,
debentures or securities of any other company, either then existing or to be formed for the
purchase in whole or in part of the property of the Company, and the Directors (if the
profits of the Company permit), or the liquidators (in a winding up), may distribute such
shares or securities, or any other properties of the Company amongst the members
without realization, or vest the same in trustees for them and any Special Resolution may
provide for the distribution or appropriation of the cash, shares or other securities,
benefits or property, otherwise than in accordance with the strict legal rights of the
members or contributories of the Company for the valuation of any such securities or
property at such price and in such manuer as the meeting may approve and all holders of

shares shall be bound to accept and shall be bound by any valuation or distribution so

- authorized and waive all rights in relation thereto save only such statutéry rights Gf any) -

as are, in case the Company is proposed to be or in thé course of being wound up,

incapable of being varied or excluded by these presents.

WINDING UP

106. If the Company is wound up, the liquidator may, with the sanction of a Specidl

Resolution of the Company and any other sanction required by Ordinance, divide

amongst the members in specie or kind the whole or any part of the.assets o




may determine how such division shall be carried out as between the members or
different classes of members. The liquidator may, with the like sanction, vest the whole
or any part of such assets in trustees upon snch trust for the benefit of the contributories,
as the liquidator with the like sanction, shall think fit, but so that no member shall be

compelled to accept any shares or other securities whereon there is any liability.

INDEMNITY

e %

107. Every officer or agent for the time being of the Company may be indemnified out of

the assets of the Company against any liability incurred by him in defending any
proceedings, whether ci\‘ril or criminal, arising out of his dealings in relation to the a:ffairs
of the Company, except those brought by the Company against him, in which judgment is
given in his favor or in which he is acquitted, or in connection with any application under

Section 488 in which relief is granted to him by the Court.

ARBITRATION

108. Whenever any difference arises between the Company on the one hand and any of
the members, their executors, administrators or assignees on the other hand, touching the
true intent or comstruction, or the incident or consequences of these Articles or of the

statutes or touching anything there or thereafter done, executed, omitted or suffered in

pursuance of these Amcles or of the statutes or touchmg any breach or alleged breach of

these Amcles or any claim on account of any such breach or al]eged breach or otherwise

relating to the premises, or to thede Articles or to any statute affecting the Companyorto: .

any of the affairs of the Company, every such differerice shall, as a condition preceflent to
any other action at law be referred in conformity with the Arbitration Act, 1940 or any
statutory modification thereof and any rules made there under, to the dec1smn of an
Arbitrator to be appointed by the parties in difference or if they cannot agiee upogﬂa
single Arbitrator to the decision of two Arbitrators of whom one shall be appomtéd by

each of the parties in difference, or in the event of the two Arbitrators not: agree'

of an umpire to be appointed by the two Arbitrators, in writing, before proceedi

reference, and such decision shall be final and binding on the parties.
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We the several persons whose names and addresses are given below subscribed are
desirous of being formed into a company, in pursuance of this Article of association, and
we respectively agree to take the number of shares in the capital of the company set

opposite our respective names.

Name and surname Father’s/ CNIC National | Occupation Residential address in Number | Signature
(Present & Former) Busband’s ity with full of shares
in Full (in Block Name in fall N any taken by
Letter) former each sub-
National scriber
ity
Mirza favaid Igbal Mirza Bashir | 35202-9761226-7 | Pakistani Business | House No. 31, Shadman 1000
Abmed ' Colony 1, Race Course '
Road Lahare.
Khurram Yavaid ) ) 35202-9750871-7 | Pakistani Business 670
Mirza Favaid House No, 130-F, Phase -
Igbal V DHA Lahore.
Muhammad Mubeen | Myuhammad 35201-0221455-5 | Pakistani | Business | House No. 111-E, Phase-], 1670
Bin Tariq Mughat Tarig Igbal Defence Housing
Mughal Authority Lahore.
Jamshed Igbal Bashir 35201-2176101-7 | Pakistani Business House No. 1, Phase-1, 1670
Ahmed Defence Housing
Authority Lahore.
TOTAL SHARE . , S0
Dated the 19™ day of June 2012
Witness to above signature
Full Name: National Institutional-Egcilitation Technologies (Pvt) Lid. -
(“ ‘f\'?;r? i .
- s Signature:
‘ Occupation: Services (Public/Private) Ltd.
Full Address: 5th Floor, AWT Plaza
LI Chundrigar Road, Karachi, Pakistan
L

LAHORE,
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Plant Details & Other Details

1. Plant Configuration

e  Typeofturbines........ccococccvveeirinnnnn. Steam Turbines Thermal on Coal Operation )
e Capacily of the Power Plant............... 55 MW (Gross) / Net 50 MW
{Net Power Output)
e Type of Technology ...........cccovvvrenens, Steam Unit with CFBC Boiler
»  Number of Units / Capacity .............. 55 MW Coal Fired Power Project
 Power Plant Make and Model ............ Provided later

2. Fuel Details

e TypeofFuel........cc..ocooviiiiiiininn. Coal (imported / Indigenous} Indigenous
o Fuel Supplier.......coooceiiei e, Will be selected through bidding process
3. Expected Life of the Facility ..................... 30 years

4, Plant Characteristics

e Generating Voltage ........coooeevieciiennnn 11 KV
8 FreguUency......eiveeirerreennnannene 50 Hz
e  Automatic Generation Control ........... No
¢ RampingRate......ccccccccviiviiicinnnnns: ..to be provided later on
o Alternative Fuel........ccocceeeiiiiiiininn, No
"« Time required to Synchronize ............ to be provided later on COD

Technical parameters of the coal plant as are under:-

- Plant Capacity: 55 MW -

- Boiler Technology: Circulating Fluidized Bed Combustion (CFBC)

- Coal Source : Imported coal - South African / Indonesian  or
blended indigenous coal

- Plant gross efficiency: 37.58%

Boiler technologies namely pulverized combustion (PC) and circulating fluidized bed combustion
(CFBC) have been studied along with their relative merits and demerits. One of CFBC’s key
advantages is its ability to use a wider range of fuels, from indigenous coal to imported
indonesian and South African coal. \
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Steam Turbine and Auxiliaries

The steam turbine will consists of proven single casing turbine straight condensing, horizontally
split machine with uncontrolled extradtins for two (2) LP heaters, Two (2) HP heaters and
One(1) De-aerator. The TG set will be designed for a maximum throttle steam flow at turbine
valve wide open (VWO) condition of 105% of turbine rated conditions. The major turbine cycle

parameters at 100% TMCR are as given helow:

Turbine MCR output at generator terminals

DM water make up requirement to thermal

1 55 MW

2 Main Steam Inlet Pressure 14 MPa

3 Main Steam Inlet Temperature 545 °C

4 Exhaust pressure 0.0074 Mpa
5 Turbine speed 3000 rpm

6

Max, 3%: zero considered in

cycle Guarantee case
Condenser type Surface type Water cooled
Cooling Type By 1 no. Induced Draft Cooling

Tower

Generator and Excitation System

The Generator will be capable of continuous safe operation at rated output and power factor
under any of the following conditions for system compatibility:

s Terminal voltage variation of +/- 5% of the rated value.

o Frequency variation within 47.5 to 51.5 Hz.

e Absolute sum of combined voltage & frequency variation of not beyond 5%.

The Generator winding will be star connected with the phase & neutral terminals brought out for
connection to isolated phase bus duct. The star neutral point will be grounded through a

transformer ground resister in the secondary circuit.

Coal parameters

The power plant will be operated with a mixture of several types of coal as a basic fuel. The basic fuel for
the first ca. five years of power plant operation will be imported coal only. The coal is planned to be
imported from South Africa and Indonesia. After first ca. five years of power plant operation it is
anticipated to utilize mixture of imported and local fuel. The mixture is presumed at maximum ratio
50:50. Preliminary parameters of imported and local coal are specified in following chapters. The
parameters are considered as preliminary and are not sufficient for Conceptual Design elaboration.



Imported coal
Preliminary imported coal analyses see in Tab. 1: Imported coal parameters (Indonesian coal - type
INDO A and Coal from South Africa — type RB1 or RB2},

Tab. 1: Imported coal parameters

Lower

Q' ) kcal/kg 6 000 6 000 6 000

heating value

Lower

Qf . Ml/kg 25,12 25,12 25,12

. heating value

] Total L
W, ) % by weight 15.0 12.0 12.0
moisture

A Ash % by weight 15.0 15.0 15.0
St Sulphur % by weight 1.0 1.0 1.0
Size 90% - mm 50 50 50

Local coal

RS

Preliminary local coal analyses:

Basic limits for fluidized bed technology {circulating fluidized bed):

Lower heating value (as received) Q/ min, 5 300 kcal/kg, max. 6 900 kcal/kg

Total moisture W, max 40 %
Ash (as received) A, min 10 %
Sulphur {as received) Combustion of a local coal with imported coal at ratio 50:50 - max S, =

5.7 % (concentration higher than the value (5.7 %) — Necessary
installation of semi dry method for reduction SO,)

Maximum grain size 50 mm




The input data are taken from document: “Coal Characteristics in Pakistan” — Punjab locality — mine “Salt
range” (reserve 213 mil. tones — 30 mil. tones are mineable) summarized in Tab. 2: Local coal

parameters.

Tab. 2: Local coal parameters

| VQ-.r | VLOWer Heéting va[ﬁe N kcal}kg | “ ; 30;): 8800 ” “-6 200
Qf Lower heating value MJ/kg 22.03 +36.75 25.95
w,' Total moisture % by weight 3.2+10.8 9
Al Ash % by weight 123+ 44.2 21
Sy Sulphur % by weight 2.6+ 107 6

Size 90 % - Mm - -

Mixing of the imported and local coal

The following mixture ratios are assumed as limiting values (after ca 5 years of the power plant
operation):

Maximum ratio of a local coal: 50 % of the imported coal x 50 % of a local coal
The boiler will not be designed for combustion of 100 % Ioéél‘ coal. |

Both types of the coal will be imported by trucks to the site,

The start-up and stabilization fuel

LFO will be used as a start-up and stabilization fuel. LFO parameters are specified in the following Tab. 3.

Tab. 3: LFO parameters



Specific Gravity 60/60 °F - 0.87
Flash point {min.) °C 54
Sulphur content {max.) % mass 1.0
Copper strip corrosion 3 hrs. at 50 °C {max.} - 1.0
Kinematic viscosity at 50 °C mm®/s,cSt 1.5+ 5.0
Kinematic viscosity at 37.8 °C mm®/s,cSt 1.8+6.0
Kinematic viscosity at 5 °C mm?/s,cSt 3.8+ 29
Cloud point (max.) °C 6.0
Pour point {(max.) °C 3.0
Carbon residue {max.) on 10 % distillation residue % mass 0.2
Ash (max.) % mass 0.01
Water (max.) % vol 0.05
Sediment {max.) % mass 0.01
Cetan Index (min.) - 45
Total Acid No. (max.) mg KOH/g 0.5
Calorific value {min.) BTU/Lb 19,000
HCY ' » ~ MI/Kg ' 44,15
e . MI/Kg - 4014
Operational temperature °C 3244

Limestone _
The additive considers a slightly milled limestane with content of 94 - 96 % of CaCO3 {wt. %, dry) for
conceptual design is considered 94 % of CaCO;,

The size of finely milled a limestone is 100 + 300 pm (ratio size for fluidization in fluidized bed). The
maximum size is 500 pm. '
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The grain size distribution shall be in between minimum and maximum limit area specified by following

diagram:
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Sand

Quartz sand will be used as bed material in the CFB holiler for first start up.

and not crushed,

Sand parameters are as following:
initial deformation temperature:

K;0 a Na,;0 content
Residual moisture

Fig. 1: Grain size diagram

>1400°C

<2%wW
<0.1%w

Sand shalt be dry, washed,
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Abbreviation Title .

BOP Balance of Piant

BMCR Boiler maximal continuous rate

BOP Balance of plant

CFB Circulation Fluidized Bed Boiler

cQ Civil Object

CWTP Chemical water treatment plant

DBT Dry bulb temperature

EDH Electro-deionization

EPRI Electric power research institute

ESP Electrostatic pracipitator

FAS Fire alarm system

FDPS Fire detection and protection system
FGD | Flue gas desulphurization

GE | General electric

HP High pressure

HVAC Heating, ventilation, air condition

LFO Light fuel oil

LHY Lower heating value

LP Low prassure

NEQS National Environmental Quality Standards
NEPRA The National Electric Power Regulatory Authority
PM Particulates matter

PS Process system

RB Richards Bay Coal Terminal in South Africa
RO Reverse osmosis
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2. CONCEPTUAL DESIGN, 1°7 PART - INTRODUCTION
OF THE DOCUMENTATION

The 1% part of the Conceptual Design is the summary of inputs for the Conceptual Design
level: the main objectives of this part of documentation are as follows:

- Summarization of available input data and information

- Summarization of basic requirements on the power plant
Introduction of main principles of approach to the technical conception development

The input data are e.zluated related to the Conceptual Design level, it means, input data
necessary for the conception development. This level allows some rate of inaccuracy which
cannot affect the technical conception.

In case of missing data is necessary to agree the approach for the Conceptual Design
elaboration. Some data and parameters are not possible and reasonable to be estimated, for
example the coal parameters. This kind of data is necessary to provide. .

Some input data is passible to substitute in this project stage with some provisional data, for
example the geotechnicat data can be used from the near Mughal Steel site, etc.

The main requirements on the power plant operation specified by the Client were
summarized and considered in the main operating modes proposal. The main operating
modes are necessary ta be confirmed as a base input for the power plant dimensioning.

riant - for example the general fayout is

In other cases is necessary to decide the preferred va
lect the preferred one to be developed

proposed in two basic variants — it is necessary to se
in the 2" stage of the Conceptual Design.

The 1% part of CD is assumed to be used as & basic material for the regular technical
meeting before starting of the 2" part of CD elaboration.

3. BASIC DATA CHARACTERIZING THE PROJECT

3.1. Coal parameters

The power plant will be operated with a mixture of severat types of coal as a basic fuel. The
basic fuel for the first ca. five years of power plant operation will be imported coal only. The
coal is planned to be imported from South Africa and indonesia. After first ca. five years of
power plant operation it is anticipated to utilize mixture of imported and local fuel. The
mixture is presumed at maximum ratio 50:50. Preliminary parameters of imported and local
coal are specified in following chapters. The parameters are considered as preliminary and

are not sufficient for Conceptual Design elaboration.

3.1.1. Imported coal
Preliminary imported coal analyses see-in Tab. 1: Imported coal parameters (Indo
~ tyne INDO A and Coal from South Africa — type RB1 or RB2).

nesian coal

I .
D MG HAL Conceptual design -E\r) I
! PR \)“""J"’ff@;—ggﬁz%crmm EKTPRAHA|
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Tab. 1: Imported coal parameters

BASIC ‘_IMI_:’_ORTED_ COAL ANALYSIS

. indonesian Coal | South Africa South Africa
Parameter | Name Unit ~INDO A Coal — RB1 Coal — RB2
r Lower .
Q; heating vaiue keallkg 6000 6 000 6 000
I Lower
G heating value MJikg 25.12 25.12 25.12
r Total .
Wy moisture | 7o by weight 15.0 12.0 12.0
A Ash % by weight 15.0 15.0 15.0
=N Sulphur % by weight 1.0 1.0 1.0
Size 90% - mm 50 50 50

3.1.2. Local coal

Preliminary local coal analyses:
Basic limits for fluidized bed technology (circulating fluidized bed):
Lower heating value {(as received) @ min. 5 300 kcal/kg, max. 6 900 kcal/kg

Total moisture Wy
Ash (as received) A

Sulphur (as received)

~ Maximum grain size
" The input data are taken from docum

max 40 %
min 10 %

Combustion of a local coal with imported coal at ratio 50:50 -
max S, = 5.7 % (concentration higher than the value (5.7 %) -

Necessary installation of semi dry method for reduction SOy}

50 mm_

_ mine “Salt range” (reserve 213 mil. tones — 30 mil. tones are mineable)

2. Local coal parameters.

Tab. 2: Local coal parameters

ent: "CoaI‘Charaote,ri-stics in Pakistan” - Punjab locality
summarized in Tab.

BASIC COAL ANALYSIS
Parameter Name Unit Coal qualit; Conceptual design
Qf Lower heating value keallkg 5300+ 8 860 6 200
Qf Lower heating value M.J/ikg 22.03+36.75 25.95
Wy Total moisture % by weight 3.2+108 9
““““““ | Page: 8
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A Ash % by weight 123+ 44.2 21
8¢ Sulphur % by weight 26+ 10.7 8
Size 90 % - mm : . }

Mixing of the imported and local coal

The following mixture ratios are assumed as Imtang values (after ca 5 years of the power
plant operation):

Maximum ratio of a local coal: 50 % of the imported coal x 50 % of a local ceal

The boiler will not be designed for combustion of 100 % local coal.

Both types of the coal will be imported by trucks to the site.

The start-up and stabilization fuel

LFO will be used as a start-up and stabilization fuel. LFO parameters are specified in the
following Tab. 3.

Tab. 3: LFO parameters

Component - ~ Unit Value
Specific Gravity 60/60 °F ' - 0.87
Flash paint (min.) °C 54
Sulphur content (max.) % mass 1.0
Copper strip corrosion 3 hrs. at 50 °C (max.) - 1.0 )
Kinematic viscosity at 50 °C ' . mm‘fs,cSt 1.5+ 5.0
Kinematic viscosity at 37.8 °C mm’fs,cSt 1.6+6.0
Kinematic viscosity at 5 °C . _ rm‘/s,cSt 38+ 29
Cloud point (max.) e 6.0
e = Py point {(max.) o v co 3.0
- Carbon residue (max.) on 10 % distillation residue % mass 0.2
) Ash (max.) % mass c.01
Water (max.) i %ol - 0.05
Sediment {max.) % mass ' 0.01
Cetan Index (min.} - 45
Total Acid Neo. {max.) 3 mg KOH/g 0.5
Calorific value {min.) ‘ BTU/LBL 19,000
HCV MJ/Kg 44,15
[.CV MJ/Kg 40.14
Operational temperature °C 3+44
Cogi;éél—ﬁo | Doctiment Name / No. | Fage: | 9 w_—f
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3.2, Limestone
dry) for conceptual design is considered 94 % of CaCOs.

bed). The maximum size is 500 pm.

The additive considers a slightly milled limestone with content of 94 - 96 % of CaCls:(wt. %,
The size of finely milled a limestone is 100 + 300 pm (ratio size for fluidization in fluidized

The grain size distribution shall be in between minimum and maximum limit area specified by

100 4 —
80 ]
80 ]

701

60 7

50

Sieve Passing, %

40
30 4
20

10 1

0] : e
10 100
Grain Size, pm

1000

Fig. 1: Grain size diagram

3.3. Sand

dry, washed and not crushed.

Sand parameters are as following:

Initial deformation temnperature: > 1400 °C
Ko0O a Na;O content <2%w
Residual moisture <01 %w

Quartz sand will be used as bed material in the CFB boiler for first start up. Sand shali be

Contract No. Document Name / No.
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3.4. Emission limits
The power plant shall be designed to achieve lower emission values than are currently
established hy the Pakistan legislation.

The actual emission limits according to the Pakistan legistation are as following:

SO, 1700 mg/Nm®
NOy, 1 200 mg/Nm?®
co 800 mg/Nm®
PM 500 mg/Nm*

3.5. Raw water source

Wells at the site will be used as a source of the raw water for the power plant. The wells wil
be realized as a part of the new power plant. The raw water requirement to cover the power
plant operation is max 200 m®/h.

The raw water main consumption in the power plant is mainly comprised of the condenser
cooling system and additional water required for the water treatment for the steam cycle.

The wet cooling system {mechanical draft wet cooling tower) is assumed to be used.

Cooling water cohsumption: ca. 165 mh (for concentration factor 3)
CWTP consumption ca. 12 = 14 m¥h (production 8 m*h of demiwater)
Total raw water consumption: ca. 180 m*h

The raw water consumption is calculated for the highest summer monthly average
temperature 35 °C DBT and relative humidity 60 %.

Max (ét most for a few days) CWTP water consumption is estimated 24 -+ 28 m3h
(production 168 m*h of demiwater). :

Draft of the raw water analysis is presented in Annex 6. The document is stil! under
development, for next design stage will be reieased revised version of the document.

ey '
!

4. INITIAL STATE AND SITE DATA
4.1. Local climatic conditions

‘The area and project site lies in the tropical climate zone that is characterized by hot
summers between March and Octeber. The monsoon spell spans the major summer season.
Tte winters (November to February) are mild and accompanied by zporadic mild rains.

Basic meteorological data for the period of 30 years until 2013 are available from Lahore
meteorological station. Following recorded data were provided for the design:

—~  Dry bulb temperatures
- Wet bulb temperatures
-~ Humidity

rConlract No. Document Name / No. | Page:
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— Monthly total rain

- Monthly highest rain in a day

— Date of highest rain

— Atmospheric pressure on sea level

Rainfall
Heaviest rainfall (24 hrs) 189.7 mm
Wettest Month July
Average July rainfalls 204.7 mm

Temperature
Extreme Maximum Air Temperature 50.0 °C
Extreme Minimum Air Temperature 3.0 °C

Relative Humidity
Maximum relative humidity 90 %
Minimum relative humidity 27 %
Average Annual maximum humidity 76 %

Design Wind Speed
Maximum recorded Wind Speed 47 m/s (wind gust)
Prevailing wind direction north — west

4.2. Local seismic conditions

According to the seismic zones map of Pakistan, the proposed Site lies in a zone of minor
damage. For such intensity, 2 maximum value of 0.066 g may be assumed for horizontai
acceleration, which is reference peak ground acceleration for rock subsocil. According to
Eurocode EN 1998-1 “Design of structures for earthquake resistance” soil factor S = 1.35
(type 1-spectrum and soil type D) and importance factor for buildings decisive for plant
operation can be 1.4, for ordinary buildings importance factor can be 1.0.

Final value of horizontal acceleration at free field level and for importance factor 1.4.is
0.125 g and for ordinary buildings with importance factor 1.0 is 0.09 g. Design values can be
updated based on resulis of detait geelogical site investigation.

4.3. Existing infrastructure

The site for the power plant construction is nearby the Mughal Steel Industry site. The
existing infrastructure available for the Mughal Steel operation is available for the new power
plant — roads, electricity grid. The capacity of the basic existing infrastructure will be sufficient
for the new 50 MW power plant operation.

Fuel {coal) transport: Coal will be transported by trucks to the site
Limesione transport: Limestone will be transported by trucks tc the site
By - products transport:  Ash will be transported by trucks from the site

Eontract No. | Document N'Eé / No. | Page: I 12

L




_FMUGHAL

D
¢ -_[r,hr; P51 _nivision

Co'nceptuai design

" EMERGY

U,
Lx_-_f}_.)

Mughal Energy 55 MWe GFPP

Raw water transport:

Connection to the water source (river) is not possible. The new

L2- ENERGOPROJEKT PRAHA |

wells will be realized on the power plant site as a raw water
source

Drinking water will be delivered from the existing Mughal steel
factory

After sufficient treatment waste water will be conducted to the
existing water channel

Electricity supply will be from the existing Mughal steel
factory.

Water wells will be already In operation during
construction phase. In case of delay, water will be
delivered from the existing Mughal stesl factory

Drinking water:
Waste water:
Electricity during construction:

Water during construction:

4.4. Interconnection with National grid

The power plant will be connected into the National grid on level 132 kV. A new 132kV
outdoor switchyard -wif be built within the premises of power plant. The power plant anc
switchyard will be designed according to requirements of NEPRA Grid code,

It is supposed that switchyard will be designed as two system switchyard with bus bar
coupler (it should be confirmed with WAPDA — see also chapter 9). Short circuit withstand
capability of switchyard 132 kV is supposed 40/100 kA and maximal operation voltage should

be 145 kV.

Switchyard is planned with 5 bays in total:

2 bays for 132 kV lines

~ 1 bay for connection of power outlet line from new power plant

— 1 combined bay for voltage measurement and bus bar coupler.
— 1 bay for connection of transformer 132/11 kV for power supply of Mughal Steel

The interconnection of the switchyard (power plant) with National grid will be made by the
132 kV line from Attabad to Green view which will be split and both ends will be connected to
the new switchyard in the power plant, It is supposed that this connection will be made by
132 kV cables (it should be confirmed with WAPDA). The proposed connection diagram of
the power plant to the grid is shown in Annex 7.

The power outlet system and interconnection with National grid will be designed in a way that
there will be possibility to outlet whole power of the power plant into the grid in case of
technological outage in the Mughal steel factory.

It is supposed that data transmission between power plant and the Grid dispatch centre will
be provided by PLC system through overhead power lines 132 kV (it should be confirmaa
with WAPDA — see also chapter 9).

131
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4.5. Data on existing, civil objects, services, infrastructure,
distributions and installations

Chosen site for new power plant is a green field without any civil objects, services,
infrastructure etc. However nearby located Mughal Steel factory can provide all necessary
connections important for construction such as electricity and water. The site is easily
accessible by existing roads. For more detail information about infrastructure see

chapter 4.3,

4.6. Analysis of realized surveys, impacts on technical solution

- Geodetic survey — see chapter 4.8
- Geotechnical survey — see chapter 4.7 and 4.9

4.6.1. Raw water quality

The basic and the only currently available document which defines the source, quality and
quantity of water for the needs of the new power plant is the document,
"HYDROGEQLOGICAL STUDY for the POWER PLANT at MUGHAL INUSTRIES
HEIKHUPIRA ROAD LAHORE" {electranic version: 2™ interim report. dox). From this study it
is clear that in various places of designated territory were drilled 9 underground wells. At
different depths in wells there were examined various paramaters of ground water
(temperature according to depth, conductivity, etc.). Complete chemical analysis of the water
was made only for a sample from one well designated as "Prob 5" without specification of
the depth of sampling (Table 3 and Annex B of the study).

This document can be sufficient to obtain general knowledge about the quality and quantity
of water wells in the location. For the correct specification of a consumption and design a
water treatment plant it is important to perform more detailed analysis and defining the

conditions.

Conceptual Project design in the scope of water tre_atment requires clarify/determine the
following parameters:
= Defined well (er weils) from which water will be drawn lnto the raw water storage tank

'~ Check the capacﬁy of these raw water sources (wells)

- Perform the chemical analysis of mixed in the ratic of wells water within the scope of
the chemical parameters in the selected well/wells (min — max — design) according to
the changes in these values, depending on the season, or other climate change {for
example, to monitor the impact of monsoon on water quality),

- The resulis of the studies specify in scope of the Annex 10.

in the case that the Customer will not be able to provide required information specified in
Annex 10, as base for Conceptual Project will be used the Table 3 and Annex B of the study
"HYDROGEOLOGICAL STUDY for the POWER PLANT at MUGHAL INUSTRIES
HEIKHUPIRA ROAD LAHORE" (electronic version: 2nd interim report. dox) with some
corrections in accordance with the agreement with the Customer (see Tab. 4).
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Tab. 4: Raw waler quality

Parameter Unit
Raw water source Groundwater | Groundwater( fubewells)
Temperature at the raw water source
Minimum °C .
MNormal °C more than &
Maximum °C
Design °C 5
Raw water flow rate
Normal flow rate m°/h 162 * 3 = 305
Maximum available flow rate m*/h Sustainable 305 cms as required ****
Minimum flow rate m'/h Sustainable 305 cms as required *™”
RAW WATER CHEMICAL ANALYSIS
Maximum | Design sample {Unit
Cations Calcium 9 ' 9 mg/l
Magnesium 7 7
Iron (Fe®"y*** BDL 0.03
Sodium 145 145
Others( potassium) | 7.9 7.9
Anions Bicarbonate 262 262 mg/l as CaCOs"
Carbonate BDL BDL
Chloride 49 49
Sulfate 44 44 mg/|
Nitrates BDL BDL
Phosphates BDL BDL
m - alkalinity Methy} Orange 262 262 mg/i as CaCO;,
g alkalinity | Phenolphthalein | -BDL-—- -] BOL -~ --==-- |- ==~ - g
Tolal Hardness 52 52 " |mghi as CaCO,
Silica 4.8 4.8 mg/l as Si0,
Organic Matter (K,Cr,C; consumed) 227’- 227 mall .
Total Organic Carbon (TOC) 5 5 mg/l
pH 8.26 8.26 -
CO, 1.01 1.01 mg/l
Turbidity 264 284 NTU
Arsenic 45.2 45,2 ppb
Copper BDL BDL mgfl
Zine 0.04 0.04 mg/
Manganese BDL BDL mg/l
Chromium BDL BDOL ppb
,ﬁontrac{ Na. . Document Name / No. | F'agé: 16
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Lead .. {BDL BOL ppb
Coior (and system used) Colorless | Colorless -
Total Suspended Solids** BDOL 0,5 ma/l
Conductivity 681 681 pS/cm
Total dissclved solids 375 375 mg/l
Other NA NA

* changed under agreement

** the concentration of the TSS under agreement will be determined according to the limit of detection
apparatus (0.5 mg/l}

** the concentration of the total Fe as Fe* under agreement will be determined according to the limit
of detection apparatus (0.03 mg/l)

¥** necessary to specify units "ems” and flow rate in m3/h

4.7. Required surveys

4.7.1. Geotechnical investigation

For conceptual design preliminary investigation performed for near site of Mughal Steel Mills
in 2006 by Soil cone foundation masters, is used. It is supposed to use flat foundations or
shallow foundations supported by piles depending on the geology loading cenditions and
acceptance criteria for settlement. Shallow type foundations can be constructed on layer of
compacted foundation cushion, improper soils under foundations will be removed. Ancther
possibility is using the plle foundatlon for heavy structures or for structures sensitive to the
settlement.

Geotechnical investigation should be performed in two steps:

- Preliminary investigation that can be carried out to assess general suitability of the site’
and to estimate the changes that may be caused by the proposed works. Preliminary
investigation serves also for preparation of detail investigation and for identification of
borrow aréas, number and depth of soil borings. Conclusions from this investigation
should be available at the beginning of works on Basic design and thus performed by
tnvestor or ERPC Contractor at the begmnlng of his works

— Detail (Design) investigation that should provnde sufﬂment data concernmg the ground :
and the ground-water. conditions at and around the construction site for a proper
description of the essential ground properties and a reliable assessment of the
characteristic values of the ground parameters fo be used in design caiculations. Field
investigation should comprise drilling for sampling, groundwater measurements and field
tests. Laboratory tests of samples have to will be performed selection of samples should
cover the range of index properties of each relevant stratum. Conciusions from this
investigation should be available at the beginning of works on Detail design and thus
performed by EPC Contractor.

. 4.7.2. Radon occurrence
In case of raden occurrence In the soit special protection should be taken in the buildings
with permanent personnel activity. Conclusions from this investigation should be available at
the beginning of works on Basic design.
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4.8. Applied geodetic input data

The field measurement started on December 27, 2015 and was completed on December 29,

2014, Following requirements were met during geodetic survey:
—  Each unevenness in topography was measured (trenches, mounds, channels, path etc.)

~  Net of points 10 m x 10 m was used for measurement.
—  Accuracy class — inaccuracy of 12 cm in horizontal direction, 5 cm in vertical direction

{elevation).
—  System of coordinates — values X, vy, z are given, geodstic points were connected to
the existing system of coordinates commanly used in Pakistan,

Detailed Topographic Survey was conducted using Sokkia 530R bearing No. 146599. The
raw data were processed for map and contour generation. A 0.25 meter contour interval was
used to generate contour lines. The survey confirmed the flatness of the site with the general

slope of 1 m per 1km.
The field data were exported to AutoCad together with contours and represent a basis for
general layout drawings.

4.9. Evaluation of actual state of site

4.9.1. Geography and Topography

The area is about 31 Km north-west of Lahore on Lahore - Shekhupar road. The coordinates -

are 423150-422900E and 3502700-3503000N. The area is a part of Indus Plain with very
even terrain - the general slope is 1m per 1km. This is important for initial phase of
construction because preparatory works such as terrain levelling can be reduced to

_ minimum,.

4.9.2. Climate, meteorological conditions

. The area has a semiarid and arid subtropical continental ¢limate. The main features of the
climate are two weli-defined seasons, a hot summer with late monsoon rains and relatively

mild winter. The mean annual rainfall in the area is about 670 mm but the differences in -

years are quite significant (from 333.7 mm in 2002 up to 1232.5 mm in 1997). More than half
of the rainfall is received in the form of high intensity down pours during July and August. The
hotlest months are May and June, with the average temperatures of 34.0°C and 34.3'C. The
winters are generally frost free except for a short period of 10 to 15 days in December and
January when sever fog in the morning and evening is seen. .

4.9.3. Geological conditions

Geological survey was not performed for the site. Technical report on geotechnical
investigation for the construction of Mughal Steel Mifls which are located in the same region
is available. Conclusions from this technical report will be ussd in the initial phase of the
project:

Prior to providing foundation concrete, the foundation soil after excavation may be
thoroughly compacted for better stability

Drainage must be kept efficient and no surplus water will be allowed to penetrate into
foundation soil from any source :
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- The required raising may be done preferably with organic and salt free sandy soil,
which should be thoroughly compacted up to the sufficient state of compaction

According to the seismic zones map of Pakistan (Figure 1), the proposed Site lies in a zone
of minor damage.
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Fig. 2: Seismic zones in Pakistan

4.9.4. Infrastructure ‘
All 'necessary connections are possible via nearby located Mughal Steel factory as
mentioned in the previous chapters.

4.9.5. Evaluation of the site

The site is a green field without any facilities to be removed. Special attention must be paid
during foundation design because of the geological situation which is rather complicated.
Important will be also drainage system design with regards te clayish subsoil and monsoon
down pours. Apart from these difficulties the site is suitable for new coal power piant

construction,

S
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5. POWER PLANT SEISMIC DESIGN

5.1. Power plant seismic design

5.1.1. Power plant seismic design — technological part

Technological equipment is designed in such a way, that protection of personnel health and
lives as well as minimization of the property damages were restricted in case of a seismic
event.

Technological equipment is designed as seismic resistant only from the viewpsint of
personnel protection and restriction of damages of the equipment decisive for power
production. In the course of a seismic event and immediately after its end, the power
generation process will not be ensured, functionality of single equipment just after
earthquake will not be ensured, too. Selection of components and systems, which will be
designed with respect to their integrity and stability af a seismic event, will be carried out with
consideration of their possible repair and quick putting into operation.

5.1.2. Power plant seismic design - civil part

Seismic design of the plant will be based on national standards describing the site seismic
hazard. According to the seismic zones map of Pakistan, the proposed Site lies in a zone of
minor damage. Due to the earthquake situation, proper measures shouid be taken in case of
seismic design of buildings. The design conditions are determined by soil condition,
acceleration level for vertical and horizontal components and by elastic site respense
spectrum. Design and construction of buildings and civil engineering works will be performed
in accordance with Eurocodes or proper national standards for design in seismic regions.
Design is to ensure, that in the event of earthquake human lives are protected, damage of
buildings are limited and structures important for plant operation remain stable or can be
easily repaired. The extent of protection will be given by means of importance classes for
buildings and corresponding importance factors.

According to generaI' rules for seismic design, following provisions have to be considered in
building design in seismic regions. '

—. To keep ciesi_gn:construc—tioh;-simp_licit-y,— henge ca_l_cpll_aiicén-s-and design.is simple, force
distribution is clearly visible and design contains minimal amounts of uncertainties
Construction uniformity, symmetry and static indeterminacy hence stress
concentration in sensitive areas is eliminated
structural resistance and rigidity in both directions hence building is resistant 1o
horizontal seismic forces in all directions
To ensure torsional strength and stiffness hence uneven stress is suppressed.

Floor structuras act as diaphragms hence inettia forces are redistributed to vertiral
bearing system. which then works as one unit '

It is maintained using of reasonable foundations hence whole construction is
uniformly excited by seismic forces
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6. DESIGN INPUT DATA SUMMARY AND EVALUATION

a 6.1. Data and information about Mughal Steel operation

6.1.1. Electrical part

J The new power plant will be able to supply the consumers (furnaces, mill) according to the
; following electrical diagram, which was handed over as a basis for the conceptual design
(enclosed as Annex 12 - Electrical Single Line Diagram of Mughal steel).

4 The following consumers could be supplied from the new power plant according to this
diagram:

- Electrical Induction Furnace (EIF G1 — 10 MW)

- Electrical Induction Furnace (EIF G2 - 10 MW)

~  Electrical Induction Furmnace (EIF G3 - 7.5 MW)

- Electrical Induction Furnace (EIF B1 — 6 MW) f

- Electrical Induction Furnace (EIF B2 — 8 MW)

- Electrical Induction Furnace (EIF B3 — 7.5 MW)

- Girder Mill
; If it is possible to supply all of these appliances in a same time will be specified in the next
: ' phase of project when more precise information about loads will be clear, including load of
power plant auxiliaries.

The following typical load prafile of induction furnaces is expected:

Bl 2 hrs B 2 hrs
j y -
. 0= miaut2 / ' -4 minute / 2 hrs
’ / o
0 K ‘ 10-15

D Kw i
minutas

"7, This load profile should be clarified together with power supply of girder mill (see chapter 9). -

6.1.2. Data and information about gas engine plant operation (Jenbacher)

l Gas engines are used as backup power sources in case of loss of power supply from
132 kV. Their purpcese will not be changed.
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6.2. Operational requirements on the power plant, etc.

6.2.1. Static operating modes

Proposal of the power production plan for the power plant 55 MW gross:

Mode 1:  Power output to the grid with power supply for Mughal Steel factory
0 — 49 MWe to the grid (132 kV)

0 — 49 MWe to Mughal Steet factory

Amount of power output supplied to the grid depends on Mughal Stee! factory Load and
operational range of the power plant (min. 22 MW — max. 55 MW).

22 MW gross ~ minimal power production estimated based on the minimal possible power of
the boiler {see Note 2 below).

55 MW gross — maximal power output of the power plant guaranteed in the nominal
operating mode

Sum of power output to the Grid and Mughal Steel factory load will be in range 18 MWe -
49 MWe.

Note 1: When the whole power from power plant (maximal possible power supply) is used completely
for Mughal Steel factory consumption (49 MW), na power can be supplied to the grid 132 kV.

Mode 2: Power output to the grid 132 kV only {(without supplying Mughal
Steel Industry)

Minimal power output to the grid is 18 MWe {minimal power output of generator is 22 MW,
related minimal power plant auxiliary consumption is 4 MW)

" Maximal power output to the grid is 49 MWe (maximal }'elated power plant auxiliary
consumption is 6 MW)

Note 2: The original Mughal requirement was 15 MW directly to the grid all the time. 18 MW is a limit
given by estimated (echnical minimal power production based on the minimal load of the boiler safe
operation, which is achievable without any additional stabilization technical measures and is generally

" assumed as 40 % of a nominal boiler power. : 7
The technical limits of particular equipment are preliminarily estimated based on relevant experiences
and provisional communication with manufacturers. Estimated clata will be specified during the design

works in cooperation with manufacturers.

-“Nlode 3:  Power output to the Mughal Steel Industry only (Island operation
mode, no power output to the grid 132 kV, grid is temporarily unavailable)

Min. load to Mughal Steel Industry is 18 Mwe (minimal power output of generatar is 22 MW,
min. related power plant auxiliary consumption is 4 MW)

~ Maximal possible power which can be supplied to Mughal Steel factory is 49 MWe (maximal
related power plant auxiliary consumption is 6 M) o
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6.2.2. Dynamic'operating modes

Thfe assumed abnormal modes of unit during loss of connection with externat grid (transition
to island governor — speed control) are as follows:

Surplus power

After disconnection from external grid is TS (turbine set) control switched to the island mode
(speed) propertional control. In case of surplus power (increase of TS speed/frequency) are
turbine control valves partly closed by intervention of the speed governor and therefore are
the generator power decreasing until the reference speed is reached. The surplus steam is
led to a condensar at first, after condenser filling is the steam blown through PSA. wto the
atmosphere.

a) If the loss of connection with external grid is short-term and if it is expected that the
needed power will soon return to the original value the boiler stays at original power.
Initially (before loss of connection with external grid) is the steel factory partly supplied

from power plant (the rest of power plant's power is exported to the grid) and rest of .

power consumption of steel factory is supplied from grid. After loss of grid connection
are the assured power sources started in the steel factory and following gradual
switching of the consumers {originally supplied from external grid) to the power supply
from power plant according to available power plant's power.

b} In case of long-term loss of external grid is the power of boiler decreased or in a given
case is shutdown of whole power plant {the power consumption is lower than the lowest
allowed power of the power plant) based on technological abilities of the power plan: and
amount of power consumption in formed island.

Deficiency of power

If there is a loss of grid connection (steel factory and power plant) together with power plant’s
operation with reduced power of the boiler and TS when the part of factory consumption s
supplied from external grid are the assured power sources (gas engines, DG) started. These
assured power sources temporarily replace the power from grid until the boiler power is
increased to the reguired value and the power plant is able to be gradually loaded by the

consumers supplied by gas engines.

bpératibnéf' changes o .

In case of operational changes in power consumption (technological break of furnace).is
expected that the turbine set power is partly decreased but the boiler stays on original power.
The surplus po~ar is led to the condenser or to the atmosphere.

6.2.3. Own consumption

The power consumers considered to the own consumption are defined according to the
experience from similar projects. It shalt be noted that efficiency (i.e. consumption) of each
consumer depends on individual supplier and can differ in order of dozens of gercent.
Therefore each of presented consumers shall be evaluated individually with sufficient
margins.

The design of power output of the power plant shall be based on certain initial presumptions
and approaches including evaluation of own consumption parameter. '

The power plant own consumption is defined by the main consumers as specified in Tab. 5.
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The table is divided into the two sections, the first section summarize main consumers which
are in operation continuously during normal operation of the power plant. The second section
summarizes main consumers which are in operation periodically according to the
requirements and operation instructions of the power plant, but these are all included in

parameter of own consumption.
Tab. 5: Main-own consumers of the power plant

Assumed power plant main consumers

Boiler House

Primary air fan

Secondary air fan
I. D. fans
HP blower

Rotary feeders to furnace

Water cooled screw conveyors
Machine Hall

Condensate pumps

Continuously running Feed water pumps
technologies / consumers +
transformer losses

Accessories

Cooling CGircuit

Cooling water pumps

Cooling tower fans
ESP
FGD

Limestone milling

v - RAWWALEE -~ - e e

Compressed air for instrument and service air

Transformer losses

Limestone crushing

Coal handling with crushers.
Demineralized water production station

Other periodically running
technologies f consumers Water treatment -
LFO pumps

Air compressors for fly ash conveying system

Miscellaneous essential consumers {lighting, UPS}
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6.3. Steam-water cycle design

The steam-water cycle should be designed to maximat thermal efficiency (minimal fuel
consumption) with economical legitimate investment costs. For given conditions and unit size
it means non reheat Rankine — Clausius cycle with high steam parameters, water cooled
condenser and regenerative feedwater heating. Number of feedwater heaters should be as
high as possible (min. 4, deaerator included) - it will be limited by number of practicable
steam extractions from one cylinder steam turbine.

For supposed unit major operation mode near nominal load it is recommended steam turbine
with no governing stage and throttls / sliding pressure control. Both geared and direct
connection design of turbogenerator is possible for 55 MWe unit, in any case, turbogenerator
design with higher overall efficiency should be preferred.

Recommended water / steam cycle design is shown on Heat Balance Diagrams (HBDs)
presented in Annex 1, 2 and 3. Sample cycle is based on non-geared one cylinder
condensing steam turbine with five uncontrolled steam extractions for feedwater heating.
Steam parameters at boiler outlet are 14 MPa / 545°C in BMCR (Boiler Maximum
Continuous Rating) operation mode and could be considered as maximal for this size unit.

Steam cycle configuration, basic input data and main equipment parameters were assumed
to reach required value of coal consumption (0,38 kg/kWhyue for coal LHV 6000 kcallkg) and
were determined on the basis of experience with similar projects. Steam cycle design and
parameters will be progressively specified according to information from boller and steam
turbine potential suppliers directly for hMughal Energy CFPP project. During steam cycle
finalization it will be taken into consideration investment costs of given solution besides
CFPP thermal efficiency / coal consumption. :

HBDs presented in this documentation describe supposed unit operational modes with
nominal and minimal power output at annual average climatic conditicns and guaranteed
power output at ambient temperature 45°C.

Main parameters of proposed power plant water / steam cycle at above mentioned operation
modes were computed by means of a computing model established in the specialized
software environment GateCycle ver. 6.1.2, -

... The_basic input data.and main_equipment parameters for model establishment were taken

from the - informative bids- of - potential suppliers or were determined on the basis of
experience with similar projects. :

Main power plant parameters computar, by GateCycle model are as follows:

Operation mode Nominal (for annual average climatic conditions),

Ambient air parameters: 25:’C | relative humidity 70%
Cooling water temperature: 27°C

Power output at generator terminals: 55 MWe

Condensation pressure: 0.0074 MFa

Boiler thermal output: " 134.6 MWt (Nominai)
Steam parameters at boiler outlet 13.5 MPa/ 545°C
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Boiler steam production:
Operating mode:
Plant thermal efficiency, gross

194.7 t'h
sliding pressure
37.58 %

Minimal operation mode (for annual average climatic conditions)

Ambient air parameters:

Cooling water temperature:

Power output at generator terminals;
Condensation pressure:

Boiler thermal output {(min. without stabilization):
Steam parameters at boiler outlet

Boiler steam production:

Operating mode:

Plant thermal efficiency, gross

25°C , relative humidity 70%
27 °C

21.25 MWe

0.0049 MPa

55,86 MVt

519 MPa/ 545 °C

72.8 th

sfiding pressure

3461 %

Operation mode Summer (for performance guarantee at annual max. ambient temp.)

Ambient air parameters:

Cooling water temperature:

Power output at generator terminals:
Condensation pressure:

Boiler thermal.output:

Steam parameters at boiler outlet
Boiler steam production:

Operating mode:

Plant thermal efficiency, gross

6.4. General layout proposal

Draft general layout consists of objects to each other fun
area (Power output, points and wastewater connection to t

45 °C | relative humidity 50 %
39°C

55 MwWe

0.014 MPa

139.7 MWt (BMCR)

14.0 MPa/ 545 °C

202.8 th

full pressure

36.23 %

ctionally related and based on the
he existing communication).

The first function unit is a handling system of coal and limestone. The coal handling system
consists of indoor coal storage with capacity for 3 months of the power plant operation,
. crushing and handling coal to the boiler. The coal storage allows simultaneous unloading of

eight trucks with coal. Supply unit of limestone consists of limestone storage, limestone

crushing and handling tc the boiler.
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The second function unit is the main power unit, which is connected to the supply and
limestone. Main power unit consists of machine hall, boiler house with fluidized bed boiler,
electrostatic precipitator and fuel -gas stack. Between boiler house and electrostatic
precipitator is space reserve for possible additional installation desulphurization plant.

Auxiliary units for operation of the main power unit are located in close proximity so that the
pipelines lengths are optimized and pressure losses in the pipeline are minimized. Auxifiary
units include the auxiliary boiler house, fuel ol unloading and storage, compressor station
and storage and disposal of bed ash and fly ash.

The water management which includes water wells, raw water storage and chemical water
treatment is predominantly located in one common area. Waste water treatment is located
near to connection paint and it is located as far as possible from administration building,
canteen and operating building.

Power output from generator is designed in a direction to line 132kV trough transformers and
switchyard.

Support services for operation of the power plant (administration building, central
maintenance workshops, canteen and parking) are linked to the main entry of the power
plant site and are located close to the main power unit in order to shorten walkable distance
" between the main entry and main power unit.

Access to the power plant is via the main entry, which is used for the entry of personnel and
traffic. Trucks for transportation of: coal, limestone, removal of bed ash and fly ash enter the
area of the power plant through the auxiliary gatehouse. Auxiliary gatehouse is located near

the coal storage and truck minimizes movement through the power plant site. Auxiliary
gatehouse is equipped with truck a scale that weighs each truck on arrival and departure

from the power plant.

General layout for area C (92 419 m?) as presented in Annex 4 is designed for one main
power unit. Future extension of the power plant by the power unit of a similar performance
will be guite complicated.

General layout for area C and D (150 369 m?) as presented in Annex 5 is desighed for one
main power unit. Future extension of the power plant for by the power unit of a similar
- performance will be possibie.

"Both genéral layouts are désigf{ed&ofiéidering optimized pipelines design, which reduces the
pressure losses in the pipe, separating dusty and dirty areas from clean areas, optimizing
truck roads between the entrance to the site and storages coal, limestone, fuel oil storage.

6.5. Structuring of the power plant into Process Systems and Civil
Objects

6.5.1. List of Process system

The power plant shall be structured into main process system, see Annex 6. The more
detailed and complete structure will be defined based on this list in next design stage (2"

stage of CD}.

6.5.2. List of Civil Objects
Civil object are divided into groups according to their function, see Annex 6.
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7. LIST OF PROFESSIONS IN THE POWER PLANT

Three-shift operation (1 shift = 12 hours) is presumed for operation of the single power plant
Unit 55 MW, As far as total number of employees is concerned, 3+1 shifts are proposed +
backup personnel covering sufficient personnel capacity — e.g. during holidays and/or leaves,
sickness, etc. and for necessary repairs during operation,

The proposed total power plant operational staff is 125 people, the HR and economical
department staff, etc. is ca 54 people.

For the detailed list of workplaces in the power plant, see Annex 8.

The major shift is the morning one and thus number of personnel in this shift will be taken as
basis for capacity sizing.

The mentioned number of workplaces is used as a base for dimensioning of related spaces,
consumption and production figures (workplaces, water, waste water, etc.) in the design.

8. LEGISLATION, NORMS AND STANDARDS

8.1. Grid Code 2005, NEPRA

The enclosed versicn of NEPRA Grid Code from 2005 (handed over by Mughal Energy — see
Annex 13) will be used as a basis for design of connection of the new power plant into

external grid.

8.2. Distribution Code 2005, NEPRA

The enclosed version of NEPRA Distribution Code from 2005 (handed over by Mughal
Energy see Annex 14) will be used as a basis for design of connection of the new power

plant into external grid.

8.3. National Environmental Quality Standards for Ambient Air
The immission (air pallution) limits *ald for this project are specified in Tab. 6:

Tab. 6: The immission limits according to the NEQS

Concentration in Ambient

Pollutants Time weighted Air (The values according to
{Immission limits) average NEQS for Ambient Air
{Effective from 1.1.2012/)
Annual average 80 pug/m®
Sulphur dioxide (SOz) ' 2 L
24 hours 120 pg/m
NO, ’ Annuatl arithmetic mean -
Oxides of nitrogen as (NO) Annual average 40 “g/m?’
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24 hours 40 pg/m?
Annual average 40 pgim’
Oxides of nitragen as (NO-) AN’ averas hg 3
24 hotrs 80 po/m
Annual 360 ug/m®
Suspended particulate matter (SPM) nnve average Hg m3
24 hours 500 nghm
Annual average 120 pg/m’
Respirable particulate matter (PM,q) 2 He 7
24 hours 150 pa/m
Annual average 15 ng/m®
Respirable particulate matter (PM,g) 24 hours 35 pug/m®
1 hour 15 ng/m®
Annual :
Lead (Pb) nual average 1 ugh‘ﬂ3
24 heours 1.5 pg/m
8 hours 5 mg/m?®
Carbon monoxide (CO) 3
1 hour 10 mg/m

Source document for immission (air pollution) limits values see Annex 15.

8.4. Design of tech

nology

EU standards will be used beside those stated above.

8.5. Design of civil

part

The EN Eurocodes system will be used for civil design. Eurocodes were issued by CEN
(European Committee for Standardization) and are the reference design codes in the

construction.

"8.8. " Fire protection

EU sténdards will be used.

Document Name / Ne.
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9. REQUIRED INPUT DATA FOR THE 2"° STAGE OF THE
CONCEPTUAL DESIGN

9.1. Coal

For elaboration of the Conceptual Design it is necessary to provide detailed parameters of
both imported (Indonesian and South African) and local coal. Specification of required
parameters for each type of coal is provided in Annex 9.

9.2. Limestone

The Customer shall provide information if it is possible to supply finely milled limestone
directly or limestone supply will be in form of a grain size of up to 50 mm.

9.3. Electric part
For the next stages of conceptual design is necessary to clarify or complete the following
information: ‘

_ clarification of consumption of Girder mill system

- information about placement of new change over switches

_ information about placement of supplied furnaces and girder mill

—  confirmation the load profile of furnace
complete information about frequency toad shedding of Mughal Steel loads if existing

_ Itis assumed that connection betwsen switchyard 132 kV and overhead power line
132 kV (Attabad — Green View) will be done by cables 132 kV. It is necessary clarify
with WAPDA including border point of delivery.

~  Clarify with WAPDA, whether is required the telecommunication system for voice and
data information transmission through 132 kV lines (PLC system for data
transmission between power plant and the Grid dispatch centre). In electrical part is
considered coupling capacitors and inductors for this system in phase L1 and L2.

9.4, |&C part

| & C part will consist mainly of enter from technological and electrical part. Maximum level of
automation is assumed based on the consultant experience. The level of automation is
possible to medify according to the Client requirement.

For example emission monitoring according to Europear. stan
the control system power plant and data are transmitted to
should be confirmed for Mughal Energy case.

Rasic questions related to the comm unication and security systems design are in Annex 11.

dards must be independent of
the needs of state control. It

Contract No. T Document Name { No. A Page: 29
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Project Sponsor

The forefathers of the current sponsors ventured in to the steel business in 1950 under the title of
“Mughal Traders”. The entity then imported iron and steel products for local consumption.

With a history of over 50 years of excellence to its credit, Mughal iron & Steel Industries Limited
(“MISIL”) is one of the leading companies of Pakistan in the iron and steel sector. The company was
incepted in the early 1950 in the form of a proprietorship firm with a purpose to uplift trade, contribute
to national economy and ensure industrial growth of the country. In the turmoil that surrounded the
newly independent country, the sponsors came up with a strong vision and devoted entirely to trade
and industry; their dedication Is truly appreciated by their commendable clientele.

The Company is involved in multidimensional activities from making billets of Mild Steel, Spring Steel,
Deformed bar, Re-bar, Cold Twisted Rebar and a huge range of Sections such as l.Beams, L.Sections,
C.Section, H.Beam, T.Bar etc. in the downstream industry.

Over the years Mughal Steel has emerged as a thriving progressive steel enterprise due to its ability to
transform itself rapidly to meet the challenges of a highly competitive global economy. Constant
modernization, introduction of state-of-the-art technology and being manned by the highly efficient and
dynamic team of employees, has enabled the Company to stay ahead in the industry and successfully
meet the expectations of all customers.

TITTTCNTITIID LI IRTITOTY 3 A S vt




ThAe Project

The coal-fired power generation facility is expected to be installed at 17-km on Sheikhupura Road,
Lahore, within seismic zone IV. The proposed site is 1000ft above sea level. Using Circulating Fluidized
Bed {CFB)} coal utilization techniques, this plant will allow Mughal Steel Mills to run its plant at full
capacity through uninterrupted supply of Electricity. The company intends to use 70% imported coal
with 2% sulfur content, while the rest will be local coal with sulfur content up-to 5%. The company
intends to install one condensing steam type turbine that will generate 11KV, 3 phase, and 50 Hz
alternating current. For cooling purposes, both water and air cooled condensers are under
consideration. Ground water is proposed to be used for the water cooled condensers.

The plant will evacuate power to the national grid through 132kV transmission lines located at the site.
The power generated by the project is proposed to be dispatched to the Load Center of LESCO. Further,
the power injected into the transmission system of LESCO will be wheeled to Bulk Power Consumers.
Project shall be implemented on a fast track basis, provided there are no unforeseen delays during
project implementation.

The salient features of project site are delineated as below;

e Access to roads and railways

= Uninterrupted power supply, water and natural gas
= Fasy availability of semi-skilled and skilled labour

= Clean iitle of land



Salient Features of the Project




Environmental and Social Considerations

The Consultants for Environmental Impact Assessment has documented all major environmental
concetns associated with the project. The main envitonmental concerns are:

" Alr quality issues
*  Occupational health and safety management during construction

A series of mitigation and monitoring measures have been included to address the concerns for these
measures. Assuming effective implementation of the mitigation measutes and monitoring requitements
the adverse environmental and social impacts of the proposed Project are likely to be within the
acceptable limits.



Location maps, site maps, land




Location 17-km on Sheikhupura Road, Lahore

Site Map




Technology, size of plant, number of
units |




Plant Details & Other Details ;

1. Plant Configuration
o Type of turbines .......cooceevvvevvieereenn, Steam Turbines Thermal on Coal Operation )
»  Capacity of the Power Plant.............. 55 MW (Gross) / Net 50 MW
{Net Power Output) 7
*  Type of Technology .....c..ccccvvvcrrvnnnnn. Steam Unit with CFBC Boiter
*  Number of Units / Capacity ................ 55 MW Coal Fired Power Project
* Power Plant Make and Model............. Provided later
2. . Fuel Details
e Typeof Fuel..ccoiiiiiiiiiinninnn, Coal (Imported / Indigenous) Indigenous
v Fuel Supplier......ccooovivceeecveereiineen, Will be selected through bidding process
3. Expected Life of the Facility ................ . 30 years
4, Plant Characteristics
«  Generating Voltage .........c.cccouveveen... 11 KV
o Frequenty......iciieceiiesnen, 50 Hz
* Automatic Generation Control ...........No
e Ramping Rate............c........ R .......t0 be provided later on
* Alternative ST IO No & .
e . Time i‘édUire'dr.—t‘&'.éyh'cl'frér_fi'ie'i._.-;.Q ..... to be provided later on COD

Technical parameters of the coal plant as are under:-

- Plant Capacity: . B5MW .

- Boiler Technology: Circulating Fluidized Bed Combustion (CFBC)

- Coal Source : Imported coal - South African/ = Indonesian  or
blended indigenous. coal

- Plant gross efficiency: 37.58%

Boiler technologies namely pulverized combustion (PC) and circulating fluidized bed combustion -
(CFBC) have been studied along with their relative merits and demerits. One .of GFBC’s key
advantages is its ability to use a wider range of fuels, from indigenous coal to imported
Indonesian and South African coal.



Steam Turbine and Auxiliaries

The steam turbine will consists of proven single casing turbine straight condensing, horizontally
split machine with uncontrolled extractions for two (2) LP heaters, Two (2) HP heaters and
One(1) De-aerator. The TG set will be designed for a maximum throttle steam flow at turbine
valve wide open (MWO) condition of 105% of turbine rated conditions. The major turbine cycle
parameters at 100% TMCR are as given below:

1 .~ - ouut atgerator terminals ) ‘ MW v

2 Main Steam Iniet Pressure 14 MPa

3 Main Steam Inlet Temperature 545 °C

4 Exhaust pressure : 0.0074 Mpa

5 Turbine speed 3000 rpm

6 DM water make up requirement to thermal Max. 3%; zero considered in
cycle Guarantee case
Condenser type Surface type Water cooled
Cooling Type By 1 no. Induced Draft Cooling

Tower

Generator and Excitation System

The Generator will be capable of continuous safe operation at rated output and power factor
under any of the following conditions for system compatibility:

¢ Terminal voltage variation of +/- 5% of the rated value.
¢ Frequency variation within 47.5 to 51.5 Hz.
+ Absolute sum of combined voltage & frequency variation of not beyond 5%.

The Generator winding will be star connected with the phase & neutral terminals brought out for
connection to isolated phase bus duct. The star neutral point will be grounded through a
transformer ground resister in the secondary circuit. '

Coal parameters

The power plant will be operated with a mixture of several types of coal as a basic fuel. The basic fuel for
the first ca. five years of power plant operation will be imported coal only, The coal is planned to be
imported from South Africa and Indonesia. After first ca. five years of power plant operation it is
anticipated to utilize mixture of imported and local fuel. The mixture is presumed at maximum ratio
50:50. Preliminary parameters of imported and tocal coal are specified in following chapters. The
paraméters are considered as preliminary and are not sufficient for Conceptual Design elahoration.




Imported coal

Preliminary imported coal analyses see in Tab. 1: Imported coal parameters (Indonesian coal —type
INDO A and Coal from South Africa — type RB1 or RB2).

Tab. 1: Imported coal parameters

Lower
ar owe keal/ke 6 000 6 000 6 000
heating value :
Lower
af . MJ/kg 2512 25.12 25.12
heating value
Total
W' . % by weight 15.0 12.0 12.0
moisture
A’ Ash % by weight 15.0 15.0 15.0
S Sulphur % by weight 1.0 1.0 10
Size 90% - mm 50 50 50

Local coal
Preliminary local eoal analyses:
Basic limits for fluidized bed technology (circulating fluidized bed):

Lower heating value (as received) Q min. 5 300 kcal/kg, max. 6 900 kcal/kg

Total moisture Wy max 40 %
Ash (as received) A, min 10 %
Sulphur (as received) Combustion of a local coal with imported coal at ratio 50:50 — max S, =

5.7 % {concentration higher than the value (5.7 %) — Necessary
installation of semi dry method for reduction SO,)

Maxtmum grain size 50 mm



The input data are taken from document: “Coal Characteristics in Pakistan” — Punjab locality — mine “Salt
range” (reserve 213 mil. tones — 30 mil. tones are mineable)} summarized in Tab. 2: Local coal

parameters.

Tabh. 2: Local coal parameters

Lower heating value

kcal/kg

5300+ 5800

Qf 6200
Qf Lower heating value Mi/kg 22.03+326.75 25.95
Wy Total moisture % by welght 3.2+10.8 9
A Ash % by weight 12.3+ 44.2 21
5 Sulphur % by weight 2.6+ 107 6
Size 90 % - Mm - -

Mixing of the imported and local coal

The following mixture ratios are assumed as limiting values {after ca 5 years of the power plant

operation):

Maximum ratio of a local coal: 50 % of the importel:f coal x 50 % of a local coal

The boiler will not be designed for combustion of 100 % local coal.

Both types of the coal will be imported by trucks to the site.

The start-up and stabilization fuel

LFO will be used as a start-up and stabilization fuel. LFQ parameters are specified

Tab. 3: LFQ parameters

in the following Tab. 3.




Specific Gravity 60/60 °F - 0.87
Flash point {(min.} °C 54
Sulphur content {max.) % mass 1.0
Copper strip corrosion 3 hrs. at 50 °C {max.) - 1.0
Kinematic viscosity at 50 °C mm?/s,cSt 1.5+ 5.0
Kinematic viscosity at 37.8 °C mm?/s,cSt 1.8:6.0
Kinematic viscosity at 5 °C mm?/s,cSt 3.8+ 29
Cloud point {max.) °’C 6.0
Pour point {max.) °C 3.0
Carbon residue {max.} on 10 % distillation residue % mass 0.2
Ash {max.) % mass 0.01
Water {(max.) % vol 0.05
Sediment {max.) % mass 0.01
Cetan Index (min.) - 45
Total Acid No. {max.) mg KOH/g 0.5
Calorific value (min.) - BTU/Lb © 19,000
HCV MJ/Kg 44,15
LCv Mi/Ke 40.14
Operational temperature °C 3+44

Limestone

maximum size is 500 pm,

The additive considers a slightly milled limestone with content of 94 - 96 % of CaCO; (wt. %, dry) for
conceptual design is considered 94 % of CaCOs.

The size of finely milled a limestone is 100 + 300 um (ratio size for fluidization in fluidized bed). The




The grain size distribution shall be in between minimum and maximum limit area specified by following
diagram:

100: = —
S E— /
80 - /
70 4 R [
e [min. Iimit! / /
S 60 pr R I A ™ ]
= ]
@ 50
o ]
o / ﬁnax. fmit)
3 40
i / 1/
30
20
1 e // / /
0 ;/ : ;
10 160 1000
Grain Size, ym
Fig. 1: Grain size diagram
Sand

Quartz sand will be used as bed material in the CFB boiler for first start up, Sand shall be dry, washed
and not crushed.

Sand parameters are as following:
Initial deformation temperature: >1400°C

- K20 a Naz0 content ) <2%w
Residual moisture <0I1%w
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Fuel:

type, imported/indigenous, supplier,
logistics, pipelines etc.




Sr Description Values
1 Fuel Imported and Indigenous
Coal
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Emission values




Emission Values

Parameters Units Value
cO mg/Nm3 800
S0, mg/Nm3 1700
NO mg/Nm? 1200
PMio mg/Nm3 , 500




Cooling water source: tube wells,
sea/river/canal, distance from source,
etc.




Description

Wells at the site will be used as a source of the raw water for the power plant. The wells will be realized
as a part of the new power plant, The raw water requirement to cover the power plant operation is max
200 m3/h,

The raw water main consumption in the power plant is mainly comprised of the condenser cooling
system and additional water required for the water treatment for the steam cycle.

The wet cooling systern (mechanical draft wet cooling tower)} is assumed to be used.
Cooling water consumption: ca. 165 m¥/h (for concentration factor 3)

CWTP consumption ca. 12 + 14 m3/h (production 8 m®/h of demiwater)
Total raw water consumption: ca. 180 m3/h

The raw water consumption is calculated for the highest summer monthly average temperature 35 °C
DBT and relative humidity 60 %.

Max (at most for a few days) CWTP water consumption is estimated 24 + 28 m3/h (production 16 m*h
of demiwater}.

The basic and the only currently available document which defines the source, quality and quantity of
water for the needs of the new power plant is the document, "HYDROGEOLOGICAL STUDY for the
POWER PLANT at MUGHAL INUSTRIES HEIKHUPIRA ROAD LAHORE" (electronic version: 2™ interim
report. dox). From this study it is clear that in various places of designated territory were drilled 9
underground wells. At different depths in wells there were examined various parameters of ground
water (temperature according to depth, conductivity, etc.). Complete chemical analysis of the water was
made only for @ sample from one well designated as "Prob 5" without specification of the depth df
sampling {Table 2 and Annex B of the study).

This document can be sufficient to obtain general Rnowiedge about the quality and quantity of water
wells jn the location. For the correct specification of a consumption and design a water treatment plant
it is important to perform more detailed analysis and defining the conditions.

Conceptual Project design in the scope of water treatment requires clarify/determine the following
parameiers: )

— Defined well {or wells), from which water will be drawn into the raw water storage tank;
~— Check the capacity of these raw water sources (wells);

—  Perform the chemical analysis of mixed in the ratio of wells water within the scope of the
chemical parameters in the selected well/wells {min — max — design} according to the changes in
these values, depending on the season, or other climate change (for example, to monitor the
impact of monsoon on water gquality);




Interconnection with National Grid Co.
distance and name of nearest grid,
voltage level (single line diagram)




Grid Interconnection

The power plant will be connected into the National grid on level 132 kV. A new 132 kV outdoor
switchyard will be built within the premises of power plant. The power plant and switchyard will be
designed according to requirements of NEPRA Grid code.

It is supposed that switchyard will be designed as two system switchyard with bus bar coupler. Short
circuit withstand capability of switchyard 132 kV is supposed 40/100 kA and maximal operation voltage
should be 145 kV.

Switchyard is planned with 5 bays in total:

— 2 bays for 132 kV lines

— 1 bay for connection of power outlet line from new power plant

— 1 combined bay for voltage measurement and bus bar coupler

—~ 1 bay for connection of transformer 132/11 kV for power supply of Mughal Steel

The interconnection of the switchyard (power plant) with National grid will be made by the 132 kV line
from Attabad to Green view which will be split and both ends will be connected to the new switchyard
in the power plant. It is supposed that this connection will be made by 132 kV cables.

The power outlet system and interconnection with National grid will be designed in a way that there will
be possibility to outlet whole power of the power plant into the grid in case of technological outage in
the Mughal steel factory. '

It is supposed that data transmission between power plant and the Grid dispatch centre will be provided
by PLC system through overhead power lines 132 kv,




Infrastructure: roads, rail, staff colony, |
amenities




Infrastructure

The site for the power plant construction is nearby the Mughal Steel Industry site. The existing
infrastructure available for the Mughal Steel operation is available for the new power plant - roads,
electricity grid. The capacity of the bhasic existing infrastructure will be sufficient for the new 50 MW
power plant operation.

Fuel {coal) transport: Coal will be transported by trucks to the site

Limestone transport: Limestone will be transported .by trucks to the site

By - products transport: Ash will be transported by trucks from the site

Raw water transport: Connection to the water source (river) is not possible. The new wells will

be realized on the power plant site as a raw water source
Prinking water: Drinking water will be delivered from the existing Mughal steel factory

Waste water: After sufficient treatment waste water will be conducted to the existing
water channel

Electricity during construction: Electricity supply will be from the existing Mughal steel factory.

Water during construction: Water wells will be already in operation during construction
phase. in case of delay, water will be delivered fram the existing
Mughal steel factory

Chosen site for new power plant is a green fleld without any civil objects, servuces
infrastructure etc. However nearby located Mugha! Steel factory can provide all necessary
connections important for construction such as electricity and water. The SItE is easily
accessible by existing roads.




Project cost, information regarding
sources and amounts of equity, debt.




Project Cost and Financing Plan

Project Cost

EPC Cost

Non-EPC Cost

Project Deveiopment Cost .
Pre-COD:Insurance '

Interest.During Constril tio_n

Fmanclal Fees and Ch

Total

Financing Plan 2

. 0
| Debt (5L \"”‘T""/

Total

Equity ,("i.}_/ 4(3 *QH) : N




Project commencement and
completion schedule with milestones




Project Timeline:

The expected COD date for 55 MW Coal Fired Power Project is 18 months from date of
financial close of the project and the same is anticipated to be March 31, 2021




ESSA (Environmental and Social
Soundness Assessment)




Attach Study

IEE Study here




ENVIRONMENT PROTECTION DEPARTMENT
Government of the Punjab NG
‘National Hocky Staditim, Lahore. B T

NO. DD (EIAYEPA/E-834(IEEY 16012018/ 377,
Dated: -l /05/2019

P

o  *Mr. Shakeel Ahmed,
z. . fBIéShadman' 1 Lahore

'Subj'eoti. - _DECISION OF EPA PUNJAB REGARDING-PROJECT “INSTALLATION OF 35~
" . MW COALFIRED POWER PLANT BY M/S MUGHAL STEEL INDUSTRY, 17-
KM LAHORE.— SHRIKHUPURA ROAD, DISTRICT SHEIKHUPURA”

1, Description of. Pro_] gct:® Tnstallation of 55-MW Coal Eired Power Plant,

2. Location.of Project: ' 17-KM Lahore — Shelkhupura Road, sttrlct Sheikhupura
3. . Date ofﬁhng ofIEE S 19.11.2018
4, EPA PunJab has reviewed the Initial Envuonmental Examinatiofi (IEE) Report and

considered Site Inspection’ Report received from Deputy Director (Environment), Sheikhupura vide
letter * No. 1417/DDE/SKP/2018 dated 29.12.2018, EPA Pun_]ab has also considefed “the
recommendations of Committee of Experts (Mesting datod 16.01.2019) and other relevant record ‘to

take the lawfil: dec1s1on

5. Envlronmental Protechon Ageucy, Punjab accords Environmental Approval under Séction 12-06f
Punjab. Environmental Protection Act, 1997 for conslruction 7 installation 'of ‘your aforesaid Project subject to the
following conditionsi

i. The proponent shalI install néw and state of the art systems, machinery, equipment; instruments that
are most efﬁcmnt and; 1atest in their developmerit cycles, like super critical / ultra-super critical boﬂer
efe,

ii.  The proponent: sha]l compIy with the Punjab Enyvironmental Quality’ Standards (PEQS)Y by mstalhn g
appropriate: pollutlpn control equipment and/or treatment plants Where necessary.

1.  The proponent shall submit detailed. modelmg study:of emissions to ensure PEQS compliance- with
respect to both emission and ambient air standards-within the reach of the enitted pollutants before
-oommencement of the project.

iv.  Mitigition _measures. suggested in the IEE and Environmental Management and ‘Monltoring Plan
VIP) i TEE shall be-strictly adhered to. The proponent shall- détail export(s) to moniter,
7 otapliatice of the EMMP, -
¥ Mo ormg shali tied-ont during. the. entlre penod of the project activities: Momtormg feports

" -of theawhole opération shidll be submittedto EPA Field office on quarterly busis,

Vi. jT he proponent shall install. online air pollutmn mionitoring analyzers for regulated pollutants. like

* £0, 802, KOx, HC, and Mercury and ‘provide EPA Putjdb continuous online

-aooess to these analyzerse
vil, The “proponent stiall ensure that the prOJect when operational, is in full comphance of Minamata

for. control of: mercury: emissioss.
1f:shiall install-wastewater treatment plant and shafl dispose of the treated. wastewater in

g 'oomphanco'thh i’EQS
ix.  The.solid waste-‘shall be retained within'the unit boundary i prermses and :shall be disposed of in

i enyironment friendly way ata designated disposal facility,
' x. "Thepropone all submit detailed plan:for handlitig ard ultimate disposal of solid waste: generated.
T, xl, The nent shalltake measures for safe storage of - fuel as per: the govemmg laws.
¥ : xil.  This envirohmental: approval for the préject does hot: abgolve the, proponeiit of the respons1b1hty of
' o o bt tammg neoessary permlsslonb from any othol: boncerned authonty which. may be tequired under
the:law. -

il The prqect-affectod people; if any, shall be compensated as per the governing law of the land.
_ xwm . The projeot‘proponent shall ensuro proper oolleotmn and safe dlsposal of ﬂy ash and bottoni ash of

p .
xv,  The propo,nent shalI mstallod Electrostatlc prec:lpltator, ‘bag filters and other necessary equipment to
ensure: comphance of PEQS. 4./

PT.O
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xvi.  Ash must be disposed of an proper scientific 'way-in consultation with EPA after proper management

xvii.  The proponent shall plant at least 10,000 tlees of minimum height 7-8 feet especially of indigenous
. species in consultation with EPA Field &ffice. The proponent shall also take measures for the
protection and maintenance of these frees. - :
© xviii, Any change in eapacity .or any other characteristics of the project, the proponent shall seek prior:
approval of EPA‘Punjab, . - ,
xix.  The proponeiit shall follow the: SOPs regarding dengue Jarvae eradication and shall ensure rentoyal
of stagnant water-on daily basis. ' | '
xx,  The proponent shall install Ambient Air Quality Station within 6 months with online access to EPA
‘Punjab, The proponent shall install SCADA with access in EPA Punjéb.
xxi.  This approval can be withdrawn at anytime without any prior notice if deemed necessary-in the

public'/national inferest,

¥ L}

6. _ The:PropOnerii} shall, before commenciné construction of the Project, acknowledge acceptance of
the stipulated conditions by executing an Undertaking in the form prescribed in Schedule VII of Review of
IEE/EIA Regulations 2000. :

£ N ‘The . Proponent sh‘:;_a;!;l be liable for .cofrectness ‘and_:validity of information supplied to this

sultarit.

Department by the Environmental Consultan _ . 7 o
ed only for. the, construction phase-of the Project. The Proponent shall

8. This approval’is ;
apply for -conifirmation of complia
Environmental Management Plan’
Approval of the construction phasg

eratjonal phase along with compliance status report of the Environmental
project. ' '

ligble for compliance of Regulations 13, 14, 18 and 19 of YEE/EIA

9. The Proponept shall-be lia

Regulations, 2000, regardinig Approyal; Confirmation of Compliance, Entry, Inspections and Monitoring..

10. ‘EPA reserves the’,_iiﬁht;:;p impose any other condition baged on its monitoring, .

11. Any change in the approval Project shall be communicated to EPA, Punjab and shall be

-commenced afterobtaining the approval,

12, - . 'This approval .sparl_l;;be;.,_greated. as mull and void if &1l or-any of the conditions mentioned above,

is/are not.complied with, This approyal does'not absolve the proponerit of the duty to obtainn any other approval

ot consent that may be required under atty law in force and is subjudice. to legal proceedings in any legal fora /
court, . ' o _
13. This approval:shall, be.valid (for comthencement of construction) for a period of Three Years

from the date of issue-under the Regulation 16.of IEE/ EIA Reguiations, 2000.

14. This approval can be %iihdrawn at anytime without any prior notice if deemed necessary in the

_Public/National inferest, ~~ “." f o
15, _ This decision is-issued with apprevel of Director (General, EPA, Punjab, .

NO..& DATEEVEN: . ' ' ;
A copy is-forwarded :to the Deputy Director -(Environment), Sheikhupura wint letter No.

1417/DDE/S
P B

i

By

spondence with the Project Proponent properly. 7 y/
".‘" o, I_v|'..- __"""“"H'.," o R ¥

ASSISTANT DIREC[TOR

under Regulation 14 of IEE / EIA ‘Regulation, 2000 by submitfing

1o conditions mentioned in the _'Environmentzﬂ_Approva , nd maintain the -
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Safety plans, emergency plans




1. Safety
During the construction period Contractor shall ensure safety. Conformance to standards and
codes will be ensured.

After Commissioning during and after 2year O&M Period safety will be followed as per safety
plans developed as per applicable laws and regulations,

2. Emergency Plans
During Commissioning period and after commissioning emergency plan will be followed as per
above mentioned {Safety Plan) principle.




System studies, load flow, short

circuit, stability, reliability
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Executive Summary

Mughal Energy Limited (MEL) intends to setup a 55 MW coal fired power generation plant at 17-km
Sheikhupura road, Lahore, Pakistan with expected Commercial Operation Date (COD) of September
2018.

The grid interconnection scope for power transfer of 55 MW MEL power plant to the Lahore Electric
Supply Company (LESCO) power system network is projected with;

= 132 kV double circuit transmission line, approximately 0.5 km length of ACSR Rail conductor
is connected to the nearby Attabad — Rustam transmission line at the 132 kV switchyard of 55
MW MEL coal power plant by making In-and-Qut connection arrangement.

LESCO grid system, after addition of the coal power plant was analyzed for load flow, short circuit,
and dynamic stability studies to determine whether the plant connection with the LESCO grid meets
the NEPRA Grid Code requirements.

The latest and up-to-date network model base cases have been used. Steady state, sequence and dynamic
data for the coal power plant is processed to build the steady state, short circuit and dynamic models in
PSS/E software format,

The analysis has been performed for September 2018 peak case of the interconnection year 2018-19 of
studies. The power flow analysis shows that the bus voltages and line loadings in all the cases, with and
without addition of the coal power plant are within acceptable limit of defined planning criteria. The
results were also validated as per the standards of line loading and bus voltage limits in associated N-1
post-contingency conditions.

Maximum short circuit levels at HV bus of MEL power plant in the horizon year 2019-20 was
computed. Moreover, in order to see the short circuit current contribution of MEL power plant,
maximum short circuit levels at the substations located in vicinity of the project are also computed. The
results show that fault levels are within the circuit breaker duties with the ElddltIOH of the subject project
to the 132 kV network of LESCO,

Dynamic stability studies were carried out to check the dynamic impact on the coal power plant due to
potential faults in LESCO grid system and, in turn, the impact of disturbances in the coal power plant
on'LESCO grid system. Power plant is found to meet all the dynamic stability requirements as per
defined by the NEPRA Grid Code, The results of stability analysis shows that the power system is stable
for the suggested interconnection scheme of the MEL power plant and it fulfils all the criteria for the
generation connection with the power system.

Based on the study results, overall it is concluded that proposed generation connection for 55 MW MEL,
coal power plant meets the NEPRA Grid Code and planning criteria.
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l, Introduction

1.1 Project Background

MEL intends to setup a 55 MW coal fired power generation project at 17-km Sheikhupura road, Lahore,
Pakistan with expected Commercial Operation Date (COD) of September 2018. This report covers the
connection assessment studies for 55 MW MEL coal fired power generation project.

Detailed interconnection scheme and related potential issues regarding the proposed power evacuation
through a point of common coupling are addressed in the subsequent sections.

MEL power generation project'can be interconnected with the power system network of Lahore Electric
Supply Company (LESCO} at 132 kV voltage level,

1.2 Objective of the Study

The principal objective of this Grid Interconnection Study of 55 MW coal power plant to the national
grid system of Pakistan is o assess the impact of the suggested interconnection for the power plant on
the LESCO transmission system and vice versa. In this study a most appropriate interconnection with
the LESCO network is presented for the project.

The following studies and tests are carried out in order to check the robustness of coal power plant and
the interconnection strategy of the desired system.

1. Load flow analysis.
2. Short circuit analysis.
3. Dynamic stability 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.

The system operational capability was analyzed by the steady state analysis under normal and
contingency conditions. This particular assignment also aims at investigating that the connection of the ..
" ‘power plant with the LESCO system fulfils the criteria of dynamic stability. The criteria is that the.
systemn should be stable enough that it should return to the normal state following the fading of a
momentary actions in current, veltage or frequency, without losing connectivity.

Clontract No. 35-5237-30-001 Document Name Page:

Document No. EGP 5100-F-150237 Grid Interconnection study Rev: 0




Muﬁ ﬁALJL Grid Interconnection Study ~

- — " Mughal Energy 55 MWe CFPP™ j{UgVy UiV Rezacs:
EN ERGY & Division {1 ENERGOPROJEKT PRAHA

2. Methodology and Assumptions

2.1 Methedology

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, relating to the specification of power plant is collected from MEL and is attached
with this report as Appendix A.

The information and data regarding the interconnection arrangements for the power plant
involves discussion made with subject plant engineers and site surveys.

The power plant data is processed and then modelled in the overall LESCO network model.
Updated system network is then reviewed and tested for its validity,

Multiple options for power transfer of subject power plant are prepared and analyzed; however,
the most appropriate interconnection proposal is adopted on the basis of results obtained by
system studies.

Comprehensive load flow, short circuit and transient stability analysis have 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 study and complete the report accordingly.

Conclusions are submitted based on study results and findings.

All the system data processing, modeling and simulations are carried using PSS/E software,

2.2 General assumptions

Following are the important assumptions used for this study:

The transmission expansion plans of LESCO are the optimal ones as per load demand and
generatmn requ1rements

Steady state and dynamlc data for power plant is provided by MEL. Else otherwise, reasonable }

assumptions are made based on prudent industry practices for any missing or unavailable data.

Applicable seasonal conditions and appropriate study year for the subject system study are
incorporated, which is;

o Year 2018-19:

September 2018 peak case of the interconnection year 2018-19 is selected as base year case
for this study.

Contract No, 35-5237-30-001 Document Name Page:
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3. Interconnection Scope

The particular objective of this study is to dévéibp and simulate a connection plan for the 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. Multiple options for power
evacuation of 55 MW coal power plant were analysed and on the basis of system studies the most

feasible interconnection proposal is suggested.

The grid interconnection scope for power transfer of 55 MW coal power plant to the LESCO power

system network is projected witk;

» 132 kV double circuit transmission line, approximately 0.5 km length of ACSR Rail conductor
is connected to the nearby Attabad -- Rustam transmission line at the 132 kV switchyard of 55
MW MEL coal power plant by making In-and-Out connection arrangement,
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4, Field Survey and Data Processing

4,1 Site Survey

55 MW coal fired power generation by MEL is located at 17-km Sheikhupura road, Lahore, Pakistan,
The field survey of site was caried out in order to ensure the Right of Way (ROW) and space
availability at interconnection points.

4.2 Collection of Data

Power plant’s location with coordinates, generation units and transformation requirements, steady state
and dynamic data of power plant is provided by MEL, However, reasonable assumptions were made by
to complete the study and the report, whenever certain information was unavailable or needed correction
in the provided steady state and dynamic data,

4.3 Processing of Power Plant Data

The received raw data has been processed into the PSS/E software format in order to model the power
plant in PSS/E and to perform the simulation studies.

This processed plant data is modelled in the overall LESCO network model as per proposed connection
scheme. Updated LESCO network base case is then simulated by considering the N-1 contingency
analysis for each case using standard checks like convergence, mismatch, number of iterations, voltage
and thermal limits, and 10 seconds drift-run tests for dynamics run.

Plant data is processed to build the following basic models in PSS/E software format:
i, Steady state data for load flow analysis.
ii.  Sequence data for short circuit analysis,
iii,  Dynamic data for transient stability analysis.
4.3.1 Steady State System Modelling

MEL coal power plant would have the gross generation output of 55 MW, however plant’s own
consumption is approximately 6 MW, therefore net active power woutput will be 49 MW as.
communicated by MEL,

Steady state models of generator and transformers at MEL power plant in PSS/E software as under:

= MEL coal power plant has been modelled with 1 synchronous generator having Pmax= 55 MW,
Qmax= 34.0860 MVAR @ 0.85 lagging power factor, Qmin= -26.6380 @ 0.9 leading power
factor and base MV A of 65 MVA,

= 1 generator step-up transformer (G.S.U) of apparent power 65 MVA, 10.5% reactance and
transformation voltage level of HV/LV (132/11.5 kV).

*  132kV double circuit transmission line of ACSR Rail conductor for interconnection of 55 MW
MEL coal power plant has been modelled having its per unit (p.u) resistance, reactance &
susceptance according to 0.5 km line length and 202 MVA rating,

Contract No. 35-5237-30-001 Document Name Page: 5
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= Positive sequence parameters are employed in the steady state model of the under study power
plant, )
4,3.2 Sequence Data Modelling

The short circuit model of the power plant is used to carry out short circuit studies at its own switchyard
and existing adjacent substations.

Short circunit model has been prepared by representing:

s One generator having 65 MVA rating

s  One generator step-up transformer 65 MVA rating, YN/d winding connection,

e One equivalent step-down transformer with the same characteristics as generator step-up
transformer. This equivalent transformer represents the group of [32/11.5 kV transformers
connecter to the MEL 132 kV substation.

Short circuit model has been prepared by representing:
v Positive sequence data,
» Negative sequence data.
r  Zero sequence data.

4.3.3 Dynamic Data Modelling of Power Plant

PSS/E dynamic stability model is developed to simulate performance of the coal power plant connected

to the grid,

The generic thermal power plant model comprises of the following 3 modules. These modules are
conventionally designated as generic thermal modules as indicated below:

»  GENROU: Generator Module
= EXST1: Excitation System
»  TGOYV: Speed Governing System
" (Reference: Program Application Guide of PSSE Version 32, Volume-Il, October 2010).

Confract No. 35-5237-30-001 Document Name Page: 6
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5. Load Flow Analysis

3.1 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 bus voltages 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 power
plant and the LESCO grid system, for the evacuation of 55 MW power from the coal power plant thus
satisfying the N-1 contingency conditions.

A base case model has been prepared, consisting of all 500kV, 220KV and 132KV system; and studics
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 load settings.

The analysis has been performed for September 2018, peak case of the interconnection year 2018-19 of
studies. The power flow conditions are studied on the system study 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 are exceeded as per NERPA Grid Code
Planning criteria.

" Voltage profile of LESCO 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
power plant project on the performance of the LESCO power system network. First, performance of'the

e wbase case system withiout the power plant project was evaluated in order to establish the baseline. Later,

the analysis was performed with the addition of the 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-1 contingency 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;

Contract No. 35-5237-30-001 Document Name Page:
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i. Under normal operating conditions (N condition) all bus voltages shall be within the bandwidth

of £5 % of Nominal System Voltage. ” _
ii. Under N-1 contingency conditions all bus voltages shall be within the bandwidth of £ 10 % of

Nominal System Voltage.

5.22 Component loading limits

Loading criteria for current carrying components {transmission circuits, transformers, substation bus
bars, circuit breakers, disconnect switches and auxiliary equipment) for the purpose of evaluating
steady-state load flow studies is as follows;

i.  Under normal operating conditions (N conditions), all components-shall be leaded below their

Normal Continuous Maximum Ratings,
ii. Under contingency conditions (N-1 conditions), all components shall be loaded below their

Emergency Ratings.

5.2.3 Frequency limits

The frequency of the LESCO transmission system shall be nominally 50Hz and shall be maintained
within the following limits defined for exceptional circumstances.

i.  Frequency Sensitive Mode shall be 49.8 Hz - 50.2 Hz. Such a variation is permissible to allow
frequency variations while ramping up generation and load pick-up.
ii. Protected periods of operation of the system at the frequency in the range 0f 49.5 Hz - 50.5 Hz

(Tolerance Frequency Band). _ .
iii. Minimum/Maximum Acceptable Frequency Band shall be 49.4 Iz - 50.5 Hz (Load Shedding
Threshold or Contingency Frequency Band), which is well within the applicable IEC Standards.

5.2.4 Power factor

Power plant will manage reactive power control to maintain the power factor within the range of 0.8
lagging and 0.9 leading, at full active power cutput at its interconnection point.

(Reference: NEFRA Grid Code).

5.3 Load Flow Analysis without MEL Coal Power Plant

The power flow analysis without connecting the power plant to the base year 2018-19 power network
of LESCO system was simulated first. This section summarizes the pre-contingent steady state analysis
for the LESCO system load flow. study.

System study case of following scenario was analyzed and presented on single line diagrams (SLDs);
»  September 2018 peak load 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. '
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| Document No, EGP 5100-F-150237 Grid Interconnection study Rev:




o _i_ LG &L Grid Interconnection Study

b s Mughal Energy 55 MWe CFPP /Y2 UV Rez 2,
“—[ ENERGY ]—— Division (& ENERGOPROJEKT PRAHA

Normal (N) load flow study without addition of MEL power plant is attached in Figure B-1 of
Appendix B.

It is observed that prior to connecting the power plant to the LESCO power network all the current
carrying capacities are within the range. No limitation is seen in any of the MW and MVAR flows,

5.4 Load Flow Analysis with MEL Coal Power Plant

55 MW coal power plant is then modelled in power flow. The updated 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 following year and plotted on SLDs.

s Base Year2018-19.

5.4.1 Base Year 2018-19.

Base year case is considered for the system impact study that is;
«  September 2018 peak load conditions.

5.4.1.1 September 2018 Peak Load conditions

The results of the power flow after connecting the power plant to power system shows that all the MW
and MVAR power flows on all the circuits are within the rated capacities and lies within the allowable
range.

i

Normal (N) load flow study of September 2018 Peak Load conditions is attached in Figure C-1 of
Appendix C,

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-1
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.

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:

* Mughal Energy — Rustam 132 kV single circuit out. (Figure C-2)
*  Mughal Energy — Attabad 132 kV single circuit out. (Figure C-3)
*  Qreen View — Rustam 132 &V one circuit out. (Figure C-4)

= Green View — Attabad 132 kV one circuit out. (Figure C-5)

= Attabad — EMCO 132 ¥V single circuit out, (Figure C-6)

= Attabad — K.S.K 132 kV one circuit out. (Figure C-7)

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 September 2018 Peak Load conditions is attached in Figure C-2 to
C-7 of Appendix C.
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5.5 Conclusions of Load Flow Analysis

No incremental pre-contingent system overloads or voltage violations resulting from interconnection of
55 MW MEL coal power plant were found within the local study area or across LESCO transimission
system. This finding was also validated through associated pre-contingent steady state system and post-
contingency steady state system, overload and voltage violation screening outputs generated for the

system model.

Thus, it can be concluded that the power flow on all the circuits in all the cases with and without
connecting 55 MW MEL coal power plant is within defined limits and the voltages and loadings are in

acceptable range of defined study criteria.
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6. Short Circuit Analysis

6.1 Short Circuit Study Objectives

This section covers the short circuit analysis performed for 55 MW MEL coal power plant. When
generation is added to a system, the available fault current of that system increases. Therefore, short
circuit study has been performed to determine if the circuit breakers of existing substations near the
new generation have adequate short circuit interruption duties.

Short circuit analysis includes the three-phase and single phase-to-ground fault simulations at LV and
HYV bus bars in the switchyard of subject power plant. The fault currents computed at the power plant
buses would be used for selection of circuit breaker ratings.

Short circuit studies would determine the following;

*  Maximum fault current levels at the coal power plant.
»  Total fault currents and contribution from the associated network.

*  Adequacy of short eircuit capacity of switchgears at neighboring existing substations.

6.2 Short Circuit Study Assumptions and Criteria
Short circuit studies were carried out for evaluating the following short circuit levels of power plant’s
11.5 kV bus bar, 132 kV bus bar of switchyard and contiguous network;
* Balanced 3 phase and fault levels,
= Unbalanced single phase to ground fault levels.
Analysis was performed for horizon year scenario of 2019-20, as the future case would have all the

planned generation and transmission systems components in service, which would produce the worst
scenario with extreme fault level calculations.

2hort circuit currents were calculated for maximum fault levels according to Intematlonal Electro

techmcal Commission (IEC) standard IEC-909, with the followmg agsumptions;

= For calculations of maximum faulf levels;
.. o DBus voltage has been assumed as 1.10 per unit (p.u) i.e. 10 % above the nominal.
o  Maximurmn dispatch of all the generation in the system has been taken.

*  Taps ratios of all the transformers to be assumed at unity.
»  Charging of all the transmission lines to be assumed at zero.

=  All the shunt compensations to be assumed at zero in positive sequence.

6.3 Maximum Short Circuit Study

In order to analyze the impact of the power plant on the system, Short circuit analysis is performed after
connecting the power plant. The horizon year scenario of 2019-20 is simulated for the subject study.
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The total maximum short circuit levels at the bus bars of substations located in the electrical vicinity of
the area of interest have been calculated and are tabulated below;

Table: Maximum Short circuit levels with addition of MEL coal power plant in horizon year 2019~

20,
Single Phase
Substation Bus ba; Voltage C'3 Pl}aIsJe Sl}m]':A Sho%t Circuit
(kV) ircuit Level (KA) Level (kA)
l. MEL HYV bus 132 19.086 13.988
2. MEL Generator LV bus 11.5 54,619 37.782
3. Rustam 132 34,520 22.331
4, Attabad 132 39.686 27.590
5, Green View 132 37.291 23.847
0. EMCO 132 26.958 17.296

Maximum Short Circuit Study Report of horizon year 2019-20 is attached in Appendix D.

Note:
In the attached short circuit study reports, both three phase and single phase fault currents with polar

coordinates and detailed ouiput showing contribution from adjoining sources (ie. lines and
transformers connected to the bus bar) to the fault currents are included.

6.4 Conclusions of Short Circuit Analysis

Maximum short circuit levels in horizon year are computed at the coal power plant for selection of
circuit breaker ratings. Moreover, in order to see the short circuit current contribution of 55 MW MEL
coal power plant, maximum short circuit levels at the substations located in electrical vicinity of the
project are also calculated. The findings show that with addition of this project, fault levels do not
exceed the standard circuit breaker ratings of existing installed equipment at the neighboring
substations. Therefore it is concluded that the proposed interconnection scheme holds good on the basis

of short circuit analysis as well.
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» 7. Dynamic Stability Analysis

7. Dynamic Stability Study Objectives

The stability studies are carried out to check the dynamic impact on the coal power plant due to faults
or disturbance in national grid system and, in turn, the impact of disturbances in national grid system
on the coal power plant,

The studies involved choice of equipment and optimum regulation through control strategies which
allows the system to remain in stable conditions under potential risks. Dynamic stability studies provide
the basis of power system for the subject power plant as it determines the following;

= Dynamic stability of the power plant after any fault occurs in the system by damping of
fluctuations in voltage and frequency etc.

= Risk of dynamic instability (loss of synchronization between the generators).

= The capability of system to damp the oscillations timely.

*  Operating limits of frequency and voltage for power plant as imposed by the NEPRA Grid Code
standards.

* Proposal of remedial solutions in the event of a problem,

7.2 Dynamic Stability Study Criteria
The benchmark criteria for dynaric stability analysis are;

* Three phase short circuit fault application at important and selected buses (for N-1 fault
contingencies locations) is evaluated as per standards of NEPRA stability criteria.

*  Dynamic stability analysis is simulated for normal 5 cycles fault, with opening of the faulted
system component.

7.3 Dynamic Stability Performance of MEL Power Plant

In order to study the dynamic behavior of power plant and system towalds the dlsturbances, followmg
faults are subjected:

L 3 Phase fault at MEL power plant cleared in 5 cycles.
- 1L _3 Phase fault at far end cleared in 5 cycles.

Important paramefers / quantities are monitored and plotted for these faults in the stability studies, In
order to obtain the results, every simulation is carried for the steady state condition for one second, to
ensure that the system is completely stable and steady before the fault is applied in the system (pre fault
conditions / drift run test), Then fault is applied and system is simulated for the fault clearance time.
After the clearance of the fault from the system (post-fault conditions) followed by a certain
contingency, the system is observed for 10 seconds to ensure that oscillations in various quantities are
damped and the system has re-instated the stability conditions.

Contract No, 35-5237-30-001 Document Name Page: 13
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7.3.1 3 Phase fault at MEL Power Plant cleared in 5 cycles

Three phase fault is applied at MEL power plant; then each fault is removed in 5 cycles (100 m sec)
accompanied by a particular N-1 contingency and stability response of the system is monitored, which
is summarized in the table below:

Fault E-1: 3 Phase faults at MEL HV cleared in 5 eycles (Standard Opening in 100 msec)

No. | Contingency Monitored Element Figure No. | System Response
Bus Voltages of MEL LV, 132kV B-L1A Stable
MEL, Rustam and Attabad
Frequency at 132 kV MEL E-1.1B Stable
132kV line MW and MVAR output of MEL E.11C Stable
E-1.1 | from MEL to Generator
Rustam Rotor Angles of MEL, Saphire,
Halmore and Saba Power Plants E-1.1D Stable
w.r.t, Muzaffargarh Swing Bus
MW and MVAR flows at 132kV '
line from MEL to Attabad E-L.10 Stable
Bus Voltages of MEL LV, 132kV E-12A Stable
MEL, Rustam and Attabad '
Frequency at 132 kv MEL E-1.2B Stable
i R out fMEL
132kV line MW and MVAR output of M £.12C Stable
E-1.2 | from MEL to Generator
Attabad Rotor Angles of MEL, Saphire,
' Halmore and Saba Power Plants . E-1.2D Stable
w.r.t. Muzaffargarh Swing Bus
MW and MVAR flows at 132kV E-19F Stable

line from MEL to Rustam

7.3.2 3 Phase fault at Rustam cleared in 5 cycles

Three phase fault has been applied at Rustam bus, fault has been cleared in 100 msec (5 cycles) with a
particutar N-1 contingency and dynamic stability response of the system is monitored, the same has

been summarized in the table below.

Fault E-2: 3 Phase faults at Rustam cleared in 5 cycles (Standard Opening in 100 msec)

Ne. Contingency Monitored Element Figure No. | System Response
132KV lne BLISI\;\;];‘)IIfﬁ];g:S OfME]; iV,bHdeV B-2.14 Stable
E-2.1 | from MEL to , Xustam and Altaba '
Rustam Frequency at 132 kV MEL E-2.1B Stable
Contract No. 35-5237-30-001 Document Name ' Page: 14
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No, Contingency Monitored Element Figure No, System Response
MW and MVAR output of MEL - B.21C Stable
Generator
Rotor Angles of MEL, Saphire,
Halmore and Saba Power Plants E-2.1D Stable

w.r.t, Muzaffargarh Swing Bus

MW and MVAR flows at 132kV line

from MEL to Attabad E-2.1E Stable

7.3.3 3 Phase fault at Attabad cleared in 5 cycles

Three phase fault has been applied at Attabad bus, fault has been cleared in 100 msec (5 cycles) with a
particular N-1 contingency and dynamic stability response of the system is monitored, the same has
been summarized in the table below.

Fault E-3: 3 Phase faults at Attabad cleared in 5 cycles (Standard Opening in 100 msec)

No. Contingency Monitored Element Figure No. | System Response
Bus Voltages of MEL LYV, 132kV E-3.1A Stable
MEL, Rustam and Attabad
Frequency at 132 kv MEL E-3.1B Stable
i £
132KV line MW and MVAR output of MEL E3.1C Stable
E-3.1 | from MEL to Generator
Attabad Rotor Angles of MEL, Saphire,
Halmore and Saba Power Plants E-3.1D Stable
w.r.t. Muzaffargarh Swing Bus
MW and MVAR flows at 132kV line
from MEL to Rustam E-3.18 Stable

7.4 Conclusions of Dynamic Stability Analysis

ﬂDynamlc stablhty studies are carried out to check the dynamic impact on the coal power plant due to N

faults or disturbance in national grid system and, in turn, the impact of distarbances in the coal power
plant on national grid system. The results of stability analysis shows that the power system is stable for
the suggested interconnection scheme of the MEL 55 MW coal power plant for the faults on the
substations that might be near to or distant from the coal power plant.

It is therefore concluded that, with the addition of the 55 MW coal power plant in the grid, there are no
stability issues seen and it fulfils all the criteria for the generation connection with the power system.
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8. Conclusions

MEL 55 MW coal power plant has been proposed a generation connection scheme through a FPOI at
132 kV High Voltage (HV) network of LESCO by constructing a 132 kV double circuit transmission
line, approximately 0.5 km length of ACSR Rail conductor, connected to the nearby Attabad — Rustan
transmission line by making In-and-Out connection arrangement.

MEL 55 MW coal power plant is designed in compliance with requirements of NEPRA Grid Code. It
particularly means that power plant is designed to meet voltage and frequency deviation changes in the
grid and it is able to support the grid during fanlts (power plant is equipped with needed power, speed
and voltage controls, automatons and protections).

LESCO grid system with inclusion of the coal power plant was analyzed by studies of load flow, short
circuit and dynamic stability. The power flow outputs depicts that the power on all the circuits in all the
cases with and without connecting coal power plant are within the defined range and the voltages that
appears at the bus bars are within acceptable limit of defined study criteria. Load flow analysis is also
validated as per the given standards of line loading and bus veltage limits in associated N-1 post-
contingency conditions.

The short circuit studies have been carried out in order to see the contribution of MEL 55 MW coal
power plant to the fault levels of the existing substations in its clectrical vicinity, the maximum fault
levels in the horizon years, with conmecting the coal plant are caleulated. The findings show that with
addition of this project, fault levels do not exceed the standard circuit breaker ratings of existing
instafled equipment at the neighboring substations, The study has also quantified the maximum short
circuit levels at L'V and HY (POI) buses of MEL 55 MW coal power plant.

The impact of possible disturbances occurring on the system are analyzed by the dynamic stability
analysis and the results of stability analysis shows that the power system is stable for the suggested
interconnection scheme of MEL 55 MW coal power plant for the faults on the substations that might
be near to or distant from the coal power plant, Thus, there are no constraints found in the stability of
the system and it fulfils all the criteria for the generation connection with the power system.

Therefore, it is concluded that the proposed generation connection for MEL 55 MW coal power plant
_ is appropriate on the basis of results of all the system studies.
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1. IDENTIFICATION DATA

1.1. Pro;ect identification data

Project title: MUGHAL ENERGY 55 MWe Coai Fired Power Plant{CFPP)
Site localityr Mughal Steel Lahore Pakastan

1.2. Identifi'cation-d-ata of the Emp_loyer_

MUGHAL ENERGY LIMITED
Address: 31 Shadman -1, Colony
Lahore, Paklstan '

1. 3. ldent:ficat:on data of the Consu!tant

'UJV Rez, a.s.
Division ENERGOPROJ EKT PRAHA
Address:, Na Zertvach 2247/29
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2..CONCEPTUAL DESIGN, 1 ST pART - INTRODUCTION

OF THE DOGUMENTATION
The f’]_‘*‘_‘ part of the Conceptual Desigh.ds the summary of inputs for the ‘Conceptual Design
level: the maln objéttives of this pant;r,éf.d‘g.@nmentatiom are;as follows?

. Sumafization of avallable input data and information

. Sumiriarization of basic requirements o the power plant

. introductior &f maln principles.of approach 10 tHe fechnical congeption development
The input data are esluated Telated to the Conceptual Design level, it means, inpuit data
necessary: for the conception development.” This level aliows spme rateof inaccura ey-which
cannof affect the technical conceptian. ‘ .
In caise of missing «dala is -necessary to -agree ‘the :_a_pp'rdacﬁ for the ‘Conceptual. Design
elaboration, Some.data and parameters are-not possible gnd reasonable to be estimated, for
exampla fhe coal parameters. This. kind of data is _nec:‘és‘_‘sary.ita;prd‘vi,d_,a .
Some: fnput data is possible to substitute:In ihjs. project stage: with some provisional data; for
example the: geoteshnical data. ¢an: be used from the néar Mughal Steel slte, ete.

The madin réquiremente oo the power ‘plant aperation specified by the Cliert 'were.

summarized and -considered in {he main opefating modes proposal. The main opetaling,
modes are-necessary'to be confired.as @ base Input forthe power plant dimensioning.

In other cases is necessary to decide: the: preferred variant - for example the general layout is
proposed n.twe basic variants — itis necessary to select the preferred gneto be developed
in the 2™ stage of the Conceptual Design. ' '

The 1°" part of CD is assuied to be used @5 2 baslc material for the regular technical

mesfing before starting of the 5" part of CD elaboration.

3. BASIC DATA -CHEARAQTERIZI’NG‘ THE PROJECT

3.1. Cogl parameters

The power plant will be.operated with. a mixture of several types. of coal as a. basic fugl The
basic fuel forthe first ca. five years.of power plant operation will-be- Imporfed.coal only: The
coal Is planned to b mported-fiom South Affica.and Ihdenesia, After Tirst ca. five years of
hower plant opetation it 1s .anticipated 1o utilize ixture of Impored and (ocal fuel. The
niixture. s presumed at.maximum ratio 50:50. Preliminary paramelers ofimported and logal
aoal are-specified infollowing chapters. The fparametersarg considered as préliminary and

afe not suffigient for Gonceptual Design elaboration. -

- 34.%, dmported coal

Preliminary impartéd cogl anafys_e__s‘;se_‘_e‘_ in Tab. 4: Imported coal:parameters: f(ljnd'cjneéiah..soal
—~ type INDO Aand Coal from South Affica —type RB1 er RB2}.
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Tab 1 lmported coa] parameters _
[ e sBAse 1MPQRTED COALANALYSIS
| Paramster |- "b;a}ne B *Uniztr I;'.l_-.d-mno Wk Sé’;;:‘ A,;%ﬁa ! sg;‘;{‘f‘,‘;r;?
oo Kellg | 6000 s0m 000 i
'hea%fﬁgigiue{ﬁMJiks ) Loesiz | 2512 a2 8
Tl gy el

T | %oyweght | 180 | o | . 180

ST P

e sk
2

v - -
»

160 | 120 12.0

10 | 1.0

s/ Sulphur }7.'%-pyweighf';]' Lo
| 7 .s | . .%0 50

| Slze90% - o

3.1.2. Local cqal '

= Preliminary local coal analyses: ‘
IR Basic lifits for fluidized bed technology (ctrculatlng fluudlzed bed): A
Lower heating value (as recelved} @ min, 5:300 kcal/kg, max 900 kcal!kg

Total moijsture W max40 %,

Ash (as received) A min 10%

Sulphtir {as received) Combustion of a local coal With imported coal &t ratio 50:50 —
i max S, = 5.7 % (concentratlon higher than the value (5.7 %) ~

Necessary Instailation Qf semi dry method for reductlon B0O;)

Maximum grain size 50mm :
The input data dre. taken from document: "Coal Characteristics in Pakistan” - Punjab locallty
- mlﬁe "Salt range" (reserve. 213 rnll tones -30 mil lones are: mmeable) summarized in Tab.

% Logal goal paramefers. - - . T T
‘Tab. 2; Local coal parameters L : ‘

Coal quallts Gongeptual design

CParamater | - Name

aQf « Lower heatlng value 5300+ 8800 8200

Qf Lower healing value | 2203+ 36.75 2595

: weo | Total molsture '%'bywe’i_éht _o3z+08 | 9 .

o {ConfractNo, T Boumen Nafia (Mo, | Pege | 8|
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A At | %byweight | 123+442 2

s ‘Sulphar- ibywsight | 26+ 107 | 6

T

Mlxlng ofthe lmported and local coal T -'»‘
The followmg mixture ratios are assymed as Ilmltmg values (aﬁer ca § years of the: power
plant operation):

Maximum ratia.of a local coal 50 % ofthe 1mponed coal x50 % of a Ioca! coal .
The boiler will fiot be designad for combustlon of 100 % focal coal
Both fypes of the coal will be lmported by'trucks to the site. .
The:start<tip and stablllzatlon fuel® S : . g
LFQ will be used as a8 starf—up and stabmzatmn fuel LFO parameters are specified In the !
following Tab. 3. P y .
Tal. _,'.,;LFO parameters o S '
I Gomponent T e [ wvae
| Specific:Gravity 80/60 °F T - | e
“Flashpoiat fminy> - ¢ | - B4 :
.SUIphhr-'contenti(max) T i L. %mass | *]0
' .Gopper strtp corros:on 3 hrs at 50°C (max.) o T - o 7 10
18460 |
38+
shmdss | .
; - Yymass
Water (max) o L T %wes |
‘ Bediment (max.)_ o '
Cetain lhde)c{mm) -
Total A’cxd No (max}
_Lale ﬂg\(a[ue (ming
_@erét’ibn'alﬂt'emperat‘u_rgf“‘___ R - i
} Docment Named o !F"aga - | EC j,
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'|jle conSIders @ slightly milled iimestone with -content of 84 - 98% of Call, (wt. %,
jyfor, gonceptual. design is considered 94 % .of CaC0s.
ize of finely miiled a limestone s 100 800 pim {ratio slze for fluidization Jn fluidized

 magimum slze is 500 pm.

g diagram
i
) o LR v T T - !
100 4000,
Grain Sjze, pm
Fig. 12 Graln size diagram
' Quartz sand will be-used as bed mater:ai in the CFB oiler for first start up, Sand shall be
vy washed and riot crushed '
Sand paramaters aré gs following:™ .
Initial deformaltizn temperature; - >A400°C
"i KzQ a fNaZQ.Coﬂtent ; =72 % g
. Residual moisture, <01 %W .
‘ Conraci No. ~[BotumeniName (No, © “TPages | 10 J SN
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3.4, Emission limits
Thie power plant shall be: designed to achieve lower enilssion valuyes than are carrently
established by the Pakistan legislation, -
The actual erission-linits-acearding to the Pakistan legistation are as following:
80; 1700 mg/Nm®
No,  1200mgiNm®
co 8§00 mg/Nm*
PM  500.mg/Nm?

3.5. Raw.watersource

Wells at'the site will be Used ag @ source- of the. raw water for the power plant. The wells will
be redlized as a part of the new power plant. The raw water requirenient.to- cover the power

» plant operation is max 260-mYh,

TFhe raw water main. coristmiption I the power plant is mainly comprised -of the: condensar
gooling system and additional water required for the water fretmen forthe steam gycle,

The wef cooling sys‘temf(m‘echlaﬂ'i'ca],dra'ft:'wef.;co'd!'in'g‘tdWEF)‘-:T_'S:’aSZSHImAeﬂ tobe used,

Cooling water consumption: ca, 165 m¥h {for eaiicentration factor3) -

CWTP constimption ¢a, 12 + 14 mY%h (production & mifh of demiwater)

Total raw water consumption; ca. 180 m¥h _

The .raw -watet’ congynplion s calcdlated for the highest summer monthly average
temperature 35 *C:DET and relativ migdity 60 %,

Max (at most far & few days) ‘CWTP water consumption s estimafed 24 + 28 mYh
{produstion. 16 m*h of detiiwatét). .

Draft of the raw water analysis is préséiited in Annex 6. The document s still Under '
development, for next design stage will be released revised version-of the docurment,

4. INITIAL STATE AND SITE DATA

4.1, Local climatic conditions
The srea and project site fies in the trapical elimate zone that is
summers betwesn March-and Qetober. The monsdon spell:span: djor
The winters (Novaniberio Febrirry) are mild and accompanied by §hofadic mild raing:

Basic meteordlogical data for ¢ perlod of 30 years until 203 are Available fram Lahore
meteorological station, Following récatded data were provided for the design:
= Pry builb temperatures. )
~ Wetbulb temperaturés
= Humidity

v
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- Monihly total rain
— Monthly'highest rain in.a day
— Date of highest raln
—  Atmosgpheric-pressure on sea level
Rainfall
Heaviest rainfall (24 hrs}189.7 mm
. ‘Wettest Month July
" Average July rainfalls 204.7 mm
‘Temperature
Extreme Maxiroum Alr Tempetature 80.0°C
Extreme Minimum Alr Température 3,0 °C

_Relative Humidity
©Maximum-refafive humidity 90 %

Mirimum relative humidity 27 %
 Avetage:Annual maximum humidity 76 %
‘Design Wind Speed
' Maximum rearded Wind Speed:47 mis {wind gust)
Prevailing wind direction north — west

Ty

4.2, Local séismic conditions

~ According to the selsmic zones map of Pakistan, the proposed-Site lies in.:a zone.of minor

damage. For such interisity, a maximum value of 0.066 g may be agsumed for horizontal

“acceleralion, ‘which is réferéiice peak graund acceleration for rock subsoil, According to
Eurdcade EN 1998-1 “Design. of stiugtures for earthquake reslstance” soil factor § = 1.35
(type 1- spectrum and soll type D) and Impenarice factor “for buildings degisive for plant

" “gperation can be 1.4, for ordinary buildings tmportance fagter can be 1.0. '

Final value of horizontal atceleration at free field level and for importance factor 1.4 is
. 0.25 g and for ordinary buildings with imporiance factor 1,0 1s.0.09 g- Design values-can be
~ updated based on results of detall geological $ite Investigation.

.3, ;JE_)'(_istihig infrastructure
“The site for the pawer plant contruction is nearby the Mughal Stegl Industry -site, The
existing infrastructure available for the Mugitil Steel opgration isavallable: for the new powsr
“plant ~ poads, electricity grid, The capaclty of the basie exisling infrastructre will- be sufficient
“for the hew 50 MW power plant operation. ' -

" Fuel (coal) transport: " -GCoal'wll be transported by trucks to the site

- Limestons transport: Limestone will be: transported by trugks to the site

,a,_By,:prj(jduclS transport. - Ash will be transported 'b{r'?truc-ks'-f'r'.omc'the':,s‘lte '

Tz 15— 11 WM B
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Ray water transport: - Conpegtion: to the-water source {river} Is niot possible, The new

Wells will be realized on the power plant site a5 a raw water
soiireg :

Drinking water: Drinking water will be delivered from the existing Mughal steel
factory

Wastewater: - After sufficient treatment waste water will be conducted to the
existing water chapnel

Electricity during construction- E[Ect'rjbi'ty supply ‘will be from the existing Mugtial steel

Tattory.
Water during construction: Water wells il be already in .ggération during

" construction phase. 1n- case -of delay, water will be
delivered from the existing Mughal steet faetary

- 4.4. Interconnection with National grid
The pawer plant will be conn

L is supposed that $wiltéhyard will be designed as fwo system swilchyard with bus bar
coupler (it should be confirmed with WARPDA — see also chapter Q). Shor freuit withstand
capability of Switchyard 132 KV s:supposed 407100 kA and maximal operation voltage should
be 145KV, .
Switchyard is planned with 5 bays in-fotal’

~ 2bays for 132 kV lines . =

- 1 bay for connection of powelroltlet line from new power plant

~ 1.combined bay for Voltage measurement and bus bar cotipler,

- 1.bay for conneation of transformer 132711 k¥ for power supply of Mughal Steel
" The interconnection .of the:switehyard (power plant) with Natianal grid will be made by the

- 132 kV line from Attabad to: Green view which will bé splitand both ends will | nnected |
he ne jitehya the s ant. It is supposed that this: conhactiont will be made by
132 k¥ cables (it should be canfirmad with WAPDA). The proposed connection diagtarm of
the. power-plant-te:the grid Is shawn I Annex7, - - T

- The power ouffet system and:Intercotinscion with Natisnal grld wift be designed In a way that
thete will be passibility ‘fo outlet whole power of the Rower plant info the grid in case of
lechriological outage n the Mughal steel Tactory.

It:1s Supposed that data transmiSsion between power'plant and the Grid dispatch genire will
be provided hy PLC system through overhesd power lines: 132 kY {it should Be. confirenisg
with WAPDA —see alse chapter gj, | .

i

*
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4,5. Data on-existing, ¢civil objects, services, infrastructure,
distributions and installations

Chosen site for new pavwer plant is a green field without any @ivil objects; services,
infrastructure ete. However nearby logated Mughal Steel factary can provide all necessary

connections important for construction :such as electricity :and water. The sits: Is easily

accessible by existing roads. For more detall information about infrastructure see
chapter 4.3. o

 4.86. Analysis of realized surveys, impacts on technical solution

- "Geodetic survey — see chapter 4.8
~ Geodtechnical sutvey — see chapter 4.7 and 4.9

4.6.1. Raw water quality
The basic and the only currently available-document which defines the source, quality and
quantity of water for the needs of the new power plant is the document,
'HYDROGEOLOGICAL STUD¥ for the POWER PLANT at MUGHAL. INUSTRIES
HEIKHUPIRA ROAD-LAHORE" (elegtronic version; 2™ Inferim report. dox). From this study it
is clear that in various -places of .designated territory were drilled 9 nderground wells. At
different depths In wells there were examined various paramaters of ground water
(temperature agcording to depth; conductivity, etc:). Complete chemical analysls of the water
was made only for 2 saraple from one Well designated as "Prob 5" without specification of
the depth of sampling (Table 3 and Annex B of the study}. .
This decument can be sufficieritto obtain geheral knowledge about the quallty and quantity
of water wells in the-location, For the correct spetification of :a consumption and deslgn a
water freatment plant it is important to perform mare detailéd analyéis and defining the
~ copditiens: .

Conceptual Profect design in the scope of water treatmen
following paramesters: _ .

~ Defined well {orwelis), from which water will be drawn into the raw water stoerage. tank;
.~ .Check the capadity of these taw water-gources (wells); , '
~  Petform the cherrileal anatysls‘of mixed In the ratio of wells-water within the-scope of
Ahe. chemical paraméters in the selectsd welliwells {min — max ~design) according to
. fhe-changes in these values, depending on the season, or-other climate change {for

_+ example,tomonitor the fmpact of monsoomn-on water quality);
L _The results of the studies specify in scope of the Anne}c 10,
. in the case that the ‘Customer will not ‘e able ta ;prO\:fdetf’re'qu.ir;i:ﬂd informration spef:iifie,d in
Annex 10, .as hase for Congeptual Project will be used the Table % and Annex B of the study
YDROGEOLOGICAL STUDY for the POWER PLANT &t MUGHAL INYSTRIES
. HEIKHUPIRA ROAD LAHORE® (glectrofiic version; 2nd inferim yeport, dox} with some

carrections in accordance with the agreement with the Customer {seeTab.4).

t requires clarify/détermipé ‘the

*
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Tab. 4:'Raw water. quarjty
JParameter o T ! Onit ‘ ’ |
Jiaw"water source [Groundwafer Graundwater( tub wens‘
| Température &‘f the rawwatersource N T
Jimnimum e T

J Norral. |°c e more than 5 77 -
[besin
:Bawwater,ﬂowzrate 7 { I J

Ndri‘n‘a'l"ﬂo'-ifré!é ‘ o jm"/h , 1521'3 305
Max:mum avaﬂable ﬂow rata m"/h R Sustamable 305 cmsas required ki
Minimum flow. rate mih . Sustamable 305 cmS‘as requred ““”'*,
RAWWATERCHEMIGALANALYSIS L : i
—_ [Maxium [Desigrsample U,ﬂ‘if_-.,,j Y
Cationg 1Cale 9. -0 g mght
(Magnesics |7 15 T - ‘
[IroniFe )**- BOL - Joo3
| Sodium 1145 445
‘ _ [‘Others{ petassium) | 7.0 178 - _
Aniohs | Blearbonats 1262 |26 |mgias€aco,” '
|Carbonate | BOL. BDL . T
[Chloride ™ .~ [ 49 149
Sulfate 44 ls T g
; Nltrates ' BOL BDL ‘
__ sphates . | BOL B8OL, 5
m - alkalinity: " T 282 E | mg#l as CaCo,
{palkalnity tendlohthalein [ 8DL" .~ [BOL - L
."Tota!iHardnAess" L o s T {me - |mg/l as CatCOy
- T N T mg/t as s:o2 B

S '.Ca

Total Organlc Carbon (TOG)
FeQ,
Turbfdity
Arsenic L&

Manganese
Chromium

[Corveaiio,
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lead: T BOL BDL pph
Color {and system uséd) "~ | Golorless | Golarless £
Total Suspended Salfds* BN 05 gl
Conductivity 661 | 661 - Slem’
Total dissolved solids ' “ars 578 migh
Other . R NA .~ [NA o
#* changed under agresment . '
+the goncentration of the TSS under agreemient will be detarmined according ta the: fimit 6f detection
apparafus {0.5 mg/) I o

**+ the concentration 6f_j_thg total Fe as Fe®* under agreemerit wi
of detection appatatus (0,03 mg/) - :

swov nacessary o §pecify units “oms”and flow rate in m3/h. .

It be determined. dccarding to the limit

© 4.7. Required _s;‘ur.veiys

47.1. Geotechnical investigation
Forconcepiual design prefiminary investigation performed for hear » te of Mughal Steel Mills .
in 2006 by Scil cone foundation masters, is used. |tis supposed fo as¢ flat foundations or
shallow foundations supportéd by piles depending-on the geolagy leading - conditions and
acceptance critefia ‘for -settlernent. Shallow type foundations can be :constructad ¢n layer of
compacted foundatjon cushion, improper sails under foundations will be removed, Anothér
possibllity is using the plle-foundation for heavy structures or for structures sensitive o the
_'s,e.{tlement._ # oo . :
Gectechnical lnvestigation should b& performed In two steps:
~ Prefiminary investigation that can be :cag‘r'léd' put to assess general suitability of the site *
and to estimate the changes that may be caused by the proposed works. Préliminary
investigation serves @lso-for. preparation of detail investigation and for identification of
borrow aréas, number and depth of solt borings. Conclusions from this invesfigation
should be available -at the beginning of works on Basic design and thus performed by
Investor or EPGGOnt‘r‘actor‘-att%'\e beginning of his works. .
s e Det (Design) Invesligafion that should protide sufficlent data concerriing the ground -
and  the ground-wate 1. :the tion site. for% proper

..an conditions at -and,_ aroiin _pensirye
- deseripfion” ¢f fhe esseritial ground ‘properties ‘arid @ relisble assessment of the ,
characteristic-values.of the ground parameters fo pe:-used Tn-design caleulations. Fleld R
- lnvestigation.should comprise driliing for sampling; groundwater measuraments and field e
tests. Laboratary tests of samples.have to will be performed selection of samples should
cover the range of Index. properties of each relevant stratum, ‘Condlusions from this

investigation sliouid be avallable at.ibe heginning of works on Detail design and thus
pesformed by EPC Conlractor. - , '

. AT2 Radon occurrence
In cage of radon gceurrence in the il
with petmanent persorinel activity. Congl
. “the beginning af wifks on Basic design..

spécial_.ﬁfgtbctiom should be taken ir the buildings
usions from his investigation should be availa ble al

r'(_ff'{ﬁﬁt;-.;&:‘lNo. 7 _"'qucqm_erj:t NemeTNo . [Pager T
| s - e e e {
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4.8. Applied geodetic Input data

The field measurement started on Pecember 27, 2015 and vas completed o December 29;
2014, Following requirenents were met-duting geedeﬂc survey:
- Each unevenness.in tapography was measured (trenches, mounds channels path.etc)
-~ WNet of points 10 mx 10:m was Used for measuremsnt.
~ Accuracy-class-— maccuracy of 12 cm |n honzonial dlrection, 5 crm m Verilce[ dirzcticn
(elevation).
- Systefn of coordiriates — Values x[ y, Z-are glven geodetlc pomts were edhnected to
the existing systen of coordmates commonly used inPakistan:

Detailed Topographic Syrvey was conducted us:ng :Sokkia. 530R beanng No. 146599, The
raw data were processed far map and contour generaﬂon A 0.25 metet contour interval was
used to geriérate caritour fines., The survey confirmed the flatness of the site with the general’

slgpe:ofTm per 1 km.
The field data were exported to AutoCad together 'with contours and, represent Aa bams for
general layout drawings.

4.9, Evaluation of actual ,stateﬂ' ,e'f si'te -

4.9,1. Geography and Topography

The area s ‘about 31 Ky north-wesl of Lahore on LaRore - ShekhUpar road, The coardinates. -
are 433150-422900F and 3502700-3503000N, The area s @ part of Indus Plain with very

even temain -*the general slope s 1.m per 1 km. This Is fmportant for ‘initial phase of

consfruction. because preparatery works such =as ferrain Ievelhng can be -feduced to

. pripimiun;

.4.9.2. 'Climate, meteorol‘ogical conditions -

- The area has a semitarid. ad arid. stibtropical continental &limiate, The main features of the
diimate are two.well-definéd séasons; 8 hot summer with late- monscon ‘rains arid relatwely
mild winter. The mean annual ralrfall in the area is about 670 mm but the difterences in -
years drs quite slgnificant (from 333.7 mm in 2002 tpo: 1232.5 mm § 1997). More than half
of the-ralnfall Is received i the form of high-intensity down pours during July and August. The
hottest months are May and: June, with the average ternperattires of 34.0°C.and 34.3°C. The
e ———intars are generally frost frise except for a'short penod of 1010 15 days in December and

- January when sever-fog If the morn;ng ar;d evening Is-seen.

4.8:3. Geolog:cal condltlons

Geological sufvey Was - et perfg)rmed for the site, Technlca{ report on geotechmcar
investigation for the construction nf Mughal Steel Mills: which are located In the same region
is avdilable, Conclusions from this technfcal report wﬁi be ustd In the Initiat phase of the.
project’ .

Prior te proVidmg f"oundation concréfe the foundation soil after excavatron may be
' thoroughly compactad for better- stability

Drainage must be Kept efflc:]ent and 1o surplus Water will be allowed o penetrate into
foundation soll fram any source
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— The required raising may be done preferably with -organic ;and salf frea. gandy soll,
which should be tharoughly compacted up to the sufficfent state of compaction
Aceording to.the seismic. zones map of Pakistan (Flgure 1), the proposed Site lles in a zone
of minor damage. . '
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4.9.4. Infrastructure .
- All ‘pecessary connections dre possible Via neaby Jocated Mughal Steel factery a8
mentioned inthe previous chapters, - e :

405, Evaluationofthesite -~ . ‘
The site’is a green Gield without any facilities to be removed. Spedial aflention must be paid
during foundafion design because of the geological situation which is rather complicated.
Important will be also drainage system design with regards:to clayish subsoll énd monsodn
down pours. Apart from these difficulties the ‘sitevis suitable for :new coal power plant

construction:.
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5, POWER PLANT SEISMIC DESIGN
51. Power plant seismic desigh

51.1. Power_p'!la.n-izséismfc.--de..s_igﬁ-'tee'h’nolcgic_a.l part o .
Téchnological equipment s designed in such a way, that pictection of personhel health :and

lives as well as niinimization of the property damages were restricted in case of a séigmic.

gvent. - ] \ ) . .o
Teghnological equipment is designed as -seismic resistant only from the y:jey‘;pgiht_ of
personnel profection. and restriction of damages of the eguipment decisive for power

eathquake: will nét be. eristited, too. Selection of cornponents and systems, which will be

designed with respect to their infegrity.and stability at a seismic-event, wil be carried out with. - -
" consideration of their possible repairandquick putting ‘into operation. . ' -

51.2. Power plant ,s,,eﬁisih_icxdésilén. - givil part

‘Selsniie design of the plant 'Wil]'.beibaséﬂ:cir‘j:nafioﬁr-l‘ai(‘sta'n';’d_ard$1-‘dE'50tili;ini9: ihe fsita seismic

hazard. According to the seismic zones map of Pakistan, the proposed Site liesin a zone of
minor damage, Due 1o the earthquake sltuation, proper measures shodld be faker
seisnife -design of “buildings. The ‘design .conditions -are: determiried by -soif cenditfon,
acceleration level far vertical and horizontal .components and by glastic: Site: response
spectrum. Design and constriction of buildings-and civi engineering warks-will be pefforined
in secordance with Eurocodes ér proper pational standards for design in seismic. regions,
Design Is'to ensure, thatin the event of edrthquake kuman lives are-p tected, damage of
buildings are: imited and structures important for plant operation remgdin: stable or gan: be:
easily repaited. Thie extent of protection will be given by means of lmpsrtance classes for
buildings 'and cofresponding ifmportance factors. S )
According to general rules for selsiiic design, folldwing ‘provisions: have to be cohsidered in
building design in seismic tégions. T L

~ Tokeep design construgtion simplicity, hence calculations and design is:§imple, force
distribution is clearly visible and design eointalis minimal amounts of uncertaliities

"2 “ganshiiction Unitormity, symmetry-and stafie Indeterminacy hence stress

congentration in sensitive areas s eliminated .
- . structaral resistance and rigidity in Both directions herice building fs resistant to
horizontal selsmicforces I all directions ,
"2 o erisiife totsional strength and stiffnesshence tineven-stregs Issuppressed. -
~ Floer strctures act as-diaphragms hence-inertia forces: ate fedistributed to vertical
bearing system. which therworks as oneunlt ~ 7 ST
_ ined (sing of reasonagble foundations hence whole;constriiction fs -
uniformly exclted by seismic forces

[Contiacito, "DocumentNeme /N, . Page; 19
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generatisn process will nef be ensured, functionality of single eqiiprment just after
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6. DESIGN INPUT DATA SUMMARY AND EVALUATION
6.1. bataand lnformatlon about Mugha! Steel operation

6,1. 1 Electrical part
The new power plant Wil be able to supply the: consumers (furnaces, miill) -acgording to the
following electrical diagram, whigh was handed over-as & basis for the coriceptual design
(enclosed as Annex 12 - Elgctrical Single Line Diagram of Mughal steel).
The fol[owmg consumers «could be supplied from the new power plant according to this
diagram:

—  Electrigal Inductjon Fumace {EIFGT ~ 10 MW)

- Electrical Induction Furiace EIF G2 ~10 MWY)

~ Electrical Induction Fumnace {EIF §3—7.5 MW)

» = Flecirical ]nducﬂon Furnace (EIF B1 -6 MW)

~ Elgctrical lnducflon Furnace{EIF B2 -6 MW)
- Electrical induction Furnace (EIF B3 - 7:5MW)

~ Girder Mill - .
If it is possible to supply’ all of these appliances in a same lime will be specn‘led i the next
phase of project when more precise informatioh. ahc}ut Ioads wnjl be clear, mcludmg load -of

power plant auxs!ianes
The fO"OWInQ typrlcal {oad. profile of induction furnaces is expected:

Bk s BV 21465
f—.— g -A s ::.;- i ’ T . N
D=4 pinut ’/ b D44 minutg / : 23
0 Kyy ' 10
. OKw 10.'15.
minutes

This load profile should be clarified together with power supply of girdermill {see-chapter ).

a3

' 6.1.2./Data and informatlon about gas engine plant operation (Jenbacher)
'ckgp power sourges in case of Ioss of ; pGWer supply from
e ahanged : : .

132 kV., The"ir plrpos

b e S

T Goniract No,
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6.2. Qperational requirements on the p.owéf'p]_a’n:ﬁ, etc.

6.2.1. Static operating modes

Proposal of the power pradystion, plan for the power plant’55 MW gross

Mode4: Power outputto the grid with power. supply for Mughal Steel factory
0 ~ 49 MWe torthe grid (132 kV)

0 =49 MWe-to Mughal Steel factory

Amount of power eutput supplied to ihe grid depends on Mughal Sleel factory Load and
operational range of the power plant (min, 22 MW ~ max. 55 MW’).,
22 MW grosg - minimal power pr‘oduction gstimated based an the mi n[mal possnble power of
the boiler {(see Note 2-below). .
55 MW gross ~ maximal power output <of the ‘power plant guaranteed ih the nomipal
" operating mode S
Sum. VOVf power puiput to the Gild and Mughal Steel factory load will be fi fahgé 18 WWe. ~
49 MWe:

Note-4: When the whole pawer fromypower plan{ (maxfmai passible’ powe "qppiy) i% Hsed comp.?etefy'
for Mughal Stee/ factory constimplion {49 MW), ne.powércan be supphed;to the gr.fd 132KV,

Mode2: Pbwer outputtothe grid 132'kV only (wlthout supplying Mughal
Steel Industry)

Minimal. power-outpt tothe; gnd 18 MWe, (minimal power-output of generator 522 MW,
related minimal powér plant aukiliary consumptlon fs4 W) -

" Maximal power output to the giid Is 49 MWe (?naxnmal related ‘power plant auxiliary.

consumption is 6 MW}
Note 2: The orlglnal Mughal requrremenf was 15 MV 'Jrecﬁy tor the grid ail the time. 18.-MW is.a.limit
the minimal taad of the holler séfe

given by-estimated technical minimal power prods
operation; which s achjgvable without any additional stabmzatron {echmcaf meastres and s generally
assumed as 40 %of a nominal: boiler power.

é if | paricuiar gquipment are. preﬂmmarzfy eslimated based 6n Télavant Bxpaiientes
at:on w:m manufacturers; E‘sffmalecf a’a?a will'] bé wpetified duritig the design

a

- Mode:3: Power output to the'Mughal Steel 'Industry only {Island operation
mode,. ho power output’ e ;kV grid is temporarily unayailable)

Min. Joad to Mughal Stegl Industry "[s ‘IB MWe {minimal power outpuf of; generator 522 MW,
min. related power plait auxll ary—-consumptlen is 4 MW)

Maximal possible powér which .can be supplied fo Mughal Steal factory s 49 MWe:(maximal
' related power plantauxifiary consumpt:oh is6 MW

ContradiNo, __ T TPager | @
e ' *
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The: aesumed ebnmrma] medes pf urut dunng loss of connectlon ‘with external grid {transition

toisland governor —speed cpntrol) are as ‘foﬁows

‘Surplus power : o : :
After disconnection from, externaj grld is TS (turbme gat) control switched to the island mode
{speed) propartional conttgl. In case of surplus power: {increase of TS speed/frequency) are
turbine control valves partly elidsed by intervention of the: speed governor .and therefore are
the generator hbower decreasing until the referénce: spegd is reeched. The surplus. steam is
led to a condensar at first, after condenser fi Ilmg fs th steam ‘blown thro_ugh PSA fnto the

atmosphere,

a) If the Joss of connection with externel :'gnd is shiort-fertm and it s expected that the
needed power will 'soon return fo the original wvalue the hoiler:stays at original power.
Tnitially (before loss of cohnestion with external gridj fs the steel factory partly supplied
from pawer plarnt-(the rest of power plant’s power is" exported to'the grid)
power consumption, of steel factary Is. supplied from grid. Aftet loss of grid-gonnection

are the assured power ‘sources started in the steel factory and. following graduat

switching of the -consumers [originally supplied from exterpal -grid} to the power SUpply

from power plant.acearding to a\zalfabie power plant‘s DOWEE, -

b)- In case of long-term loss: of extemel grid is the power { of baller decreased or in a given
caseIs shutdown of whole power plant {the. power consurnpticn s fower than the lowest
allowsd power of the power plent) baseéd.on technolog!cal abilities of the power plarit-and
armount ol power- consumptron in formed island.” ' . I

Deficiency of power
I thereisra loss. of gitd: Eonnection (stee! fac{ory and power plant) togetherwith power plant‘ s
_operalion with reduced power- of the boiler and .TS when the part of factory: co onstmption is
supplied from external grid are “the asstired powersources (gas-engines, DG} started. These
assbred powsr sources temporarliy replace the power from grid -until the boiler power is
increased 1o theg requlred value: dnd the power plant js- able to be- gradually 1oeded by the

consumers supplied by & ges englnes
Operational changes

| changes in pOWer consumphon (technologlcal break of furnece) is
thine set power Is parily decresed but the bo‘iler staye on’ ongmal power.
is led to the condenser ortothe atmosp ,ere _

" Thesurplus -pon 15F

623, Own consumption

""""" sud-ered 10 ‘the OWh ¢ ‘umphon are defined accordmg to the

" The powier “Gonsumers ¢o
lar pmjects:‘ 1t :shall be noted that effici iciéncy (e cpnsumption) of each

eonsumer depérds of &l
Therefare each of presgnted consUmers 5ha11 be evaluated Indwndualiy with “sufficient
margms

The design of power output of thia poWer plant sha!l be baeed an certam initial presumpt:ons
and approaches including: evaIUatlon of owin consumptlon parameter,

' The powet plant own consumptlon fs defined by tha main corsuiriers as, specified ]n Tab. 5.

[ContadNo, [ BowrenNero Mo, -~ {pegr ] I

and rest of .

al supplier and.can differ in ordér of dozens of pervent,




| ;El Division ;
bl ENERGOPROYJEKT PRAHA

J MU@H&L { | Conceptuatdesign | b3 I

“ 1 gNErGY fMughal Engrgy 55 MWe CFPP |

Thertable is divided inta the two seetions, the first section subriiarize rhain consumers which
» are in-operation:contiriioisly during ngimal operation of the power plant. The second Section

summarizes main consumers awhich are “In operation perfodically -accoiding fo the
tequirements and operation instructions: of the power- plant, bt these are all included in
-parameler of ewn consuniption.

Tab. 5' Main own consiimers of the power plant

“Boiler Hoiise”

- Secondary alr fan

1.Dofans

1 HP Blower

hl’.-io}ar,y feaders to furnace _
‘Gooled serew conveyars

2
{
i
2
g
5.

Mg g Hall "+ o
i | Gondensate pumps
Cofitinugusly rynning | Feed water pumps )
| fechnologies / consumers + (=2 T =
| transformer losses Accessories
. Goaling Cireuit ~ -
| Gaoling water pumps:
i | | Gooling tows fans
! . , ESP il e SRR |
{ : : | FeD B
| Limestone miling ] .
| Rowwater . L
) ) | Compressed sl for nstrutnen and service aur
- v B s s s e 3 N SSag T I

| Limestone crushing o
| coalbandingwithprushérs
TR L Detiiirieralized waterproduction station :
Other péfiodically running 777 - e
techinoingies f consumers

Water.treatment

{LFOpumps
. '“_fi_fi'_gdmpress'.df;;fér"ﬂy‘ash;,c_ﬂnveylh_g gystend
2 & 'Misce[lan_eou_s_:ﬁs_&e_ntiai!jﬁ SUmers(ﬂghl g =

Bl

' .
N

o b

T L W
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6.3. Steam-water cycle design
The steam-water cycle should be designed’ {0 maximal thermal “efficiency (minimal fugl
constmptionwith. égonomical legifimate investment tasts. For given coniditions and yrilt size
it means. non reheat Ranklne —Clausjus’ cycle with thigh steam paramelers, ‘water cogled
condenser and ragenerative fegdwaté heafing. Number of fegdwater heaters should be-as
high-as possible {min, 4, deaerator included) - it wnl be Irmited by number of praciicable
stearmn extragtions fram ane cyhnder steam turbine . -

For suppesed un tmajor operatgon mode near nommai load it is recemmended steam turhing:
with no -governing stage and throttie I slidmg pressure control. Both geared and direct
connection design of turbegenerator is posslble for 55 MWe: unif, in any-case, turbogeneretor
design with: hrgher overall efficlency shouid be preferred '

Recommended water;r steamn cycfe desrgn is shown on Heat Balance. Dragrams (HBDs
presented fn Annex 41, 2 and 3. ‘Sample cycle is based o on geared one cylinder
condensing steam turbine with five uncontrélled :steam extractions for feedwater heating.
‘Steam parameters af boiler oullet are 14MPa 7 545°C jn. BMCR (Bol!er Magimum,
Continuous: Rating) operatzon tode and could be consrdered as maxrmal for 4fis -size unit,

Steam cycle confrguratlon “basic Input data"and main equlpment parameters werg assured
o redch required value of-coal congUm 38 kg/kWhenyo for coal LHV' 6000 kcalfkg) and
were determined on the basis of experience with similar pro;ects 5 =X ]
parameters will be progressive!y specified atcording o information fram boifer and steam
{urbine potential suppliers .d reclly for Mughal Energy CFPP project. During steam cycle
finalization it willsbe taken into ¢tonsideration investment :costs of grven golution besides
CFPP thermal effi crency # coal.cansumption.

HBDs presented in this doclmentation describe supposed unit” op rational modes wrth
nemigal ahd mininTal power output &t ahnual average climatic cendlfrons and guaranteed
power butut at ambient temperature 45°C, »
Main paraieters .of proposed power plant water{ steamcycle at above mentroned operatron
modes ‘were computed by means of 2 computmg maodel established Tn the specialized
spftware environmeérit. GateCycle ver, 6:1.2,.
“The basic input data and main. equipment paramaters for madel establlshment were taken
from -the informative bids of potential supplrers or were determined on the basis of
experrence WIth sjmilar prcrjects

“Ambient&lf pa meters 25"0 relauve hum:thy 70%.

Cooling water temp'erature-: ' . yale)
Powef-output at geaerator terminals.
Gondensation pressure: 0.0074 MPa

134.6 MWt (Nominal)

Beoiler thermal output:
13.5 MPa ./ 545°C

' Stearn parameters at bollsr outlet

[ConvaciNo. T Dciment Name o,

55 Mwe | ' -
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Baller steam prodiustion;
Operating mode:
Plant thermal efficiency, gross

194.7 thh
slidihg prasstre
37.58 %

Minimal operation made {for annual average elimatic conditions)

Ambient alr parameters:
Cogling water temiperature;

Power output at generator terminals:

Condensatian pressyre;

Boiler themmal output-(min, without stabllization):
Steam parameters at boller outlet '

Boller steam production:
Qperating made:
Prant thermal efficiency, gross

-ZS“C‘_.,Lrs,alaj_t'iye humidity 70%
27 -

21.25 MWe

0.0049 MPa

55.86 Mt

549 MPa/ 545°C

7281h

sudrng pressure

34,61 %

Operation mode Summer (for performance guarantee at annual max. ambient temp.)

-Ambient alrparametars:
Casling water temperature:

Power output at generator terminals:

Condensation pressure:
Boller thermal cutput:

‘Steam parameters st boller cutlet

Boller steam production:

Operating made:
Plant thermal efficiency, gross

450, relative humidity 50 %
39°¢
55 MWe
. 0.014 MPa .
7 MWk (BMCR)
C 140 MPa ) Bas TG
202,84k
full pessuire
© 3623%

6:4. General layout proppsal - |
.. Draft general layout consists of objects ta éééh':bfh.éf‘fu.ndﬂona’l{;} Felatad and based off the
area {Power oufput, points and wastewater connestion: tothe existing communication).

The first funciian unlt s & handiing system.of coal and limestone, The coal handiing system
consists of Indoor coal starsge with
. grushing and handlirig toal o the: bisi

=y

ler. The toal sforay

pacity for 3 Hrionths of the: power plant o itlon,
- gllows: simtltaneous utildading of

glght trucks: with coal. Supply unit ‘6f imestong conststs: of limestone. storage, limestone

grushing and handling to-the boiter.

.
i .

ContractNo,
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The. second function unit s the mafi power unit, Which fs connected to the supply -and
limestone. Main power unjt consists of machine hall, boiler house with ‘fuidized bed boilet,
electiostatic precipitator and fuel .gas stack. Between hoiler house ‘and electrostatl
precipitator is space reserve for possible-additional Installation desulphorization plant.
Auxiliary units for-operation of the maln. power unit are Jocated inelhse proximity so that the
Pipelines lengths gre optimized and pressure losses in the pipeline ara minimized, Auxiliary
units include the auxiliary boller house, fuel ofl unlpading and storage, comprassor station
and storage and disposal of bed ash and fly ash. . o

The ‘water management vihich includes water wells, raw water storage and chemical water
treatment is predominantly located in one common area. Waste waler treatment is located
nearto connection point and it Is located as far ag possible: from admiinistration bullding,
canteen and eperating building., -

Power output from gefierator is designed In a direction to fine 132KV trough transformers and
" Support services for operationi of the power plant (administration buiiding, central
maintenance workshops, canteén and parking) are linked to the friain entry of the power
plant site and are lacated close to the main power unit i order to shorten walkable distance

" between the main entry and main power unit, : ’

Access 1o the power-plant is via the main entry, which Is used for the:entry of personne! and
traffie. Trucks for fransportation of coal, limestone, removal of bed ash and fly ash enter the
area of the power plant through the aAuxiliary gatehouse, Atixiliary gatehouse is located near
the “coal storage and truck minfinizes movement through ‘the, power ‘plant sife. Auxiliary
gatehouse js equipped with truck & scale that welghs. each -truck o arrival and departure
from-the power plan, .- I '

General layout for.grea € (92 419'm?) as prasented in Annex 4 is. designed for one main
power-unit. Future extension of the power plant by the power urit of & similar-peiformance
will be quite complicated. ‘ o

General layout for area Cand D {150:369 m?) as présented in Annex § is designed for .one
main. power unit. Future extension of the power plant for by the power unit of 4 .similar
performance Will ba passible. ‘ '

Both general layouts- are. designed mhsidéring optimized pipélines deslgn, which reduces the
pressure losses fn the plpe, separafing dusty and dirty areas from clean arsas, optimizing
- truck roads between the entrance to the site and storages coal, limestorie, fuel oil storage.

Dbjects I : _

6.5.1. List of Processsystem .

The power plant shall be Siryctured Into main process system, see Annex 6. The more
+ detalled and complete structure will be defined based on this. Jist in pext design stage (2™
stage of CD). . -

6.5.2, List of Civil Objects ’

‘Civil object are divided into groups accofding ta their finction, see Annex 6.

[ContraciNo, [BecimentNama o, TPee T %
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7. LIST OF PROFESSIONS IN THE POWER PLANT

Three-shift operation {1 shift =12 hours} Isjpresumed for opeiatioh of the sihgle power plant
Unit 65 MW. As far as total hiifiber-of employees Is goncerned, 841 shifts @re fore posed +
backup personnel covering sufﬂcient personnel gepacity —e.g. during holldays and!mr leaves,
sickness, ste. and for necessary repa:rs during operat:om

The proposed total power p[ant operahonal staff | |s 125 people "the HR ancl -e¢andmical
departrient staff, g, s ca

For the detailed hst 0f workplaces in ?}?e pdwer p[ant SeE Annex 8.
The major shift-is the morfning one and thus number of personnel in thls shift will ‘e taken as
basis forcapacity sizing. :

The mentioned number of- workplaces is used asa base for dlmenswnlng of related spaces,
congimptior and prod[.;ctlon f gures (workplaces, Water wasi’e water, etc.) in the: design.

8. LEGISLATION NORMS AND STANDARDS

8.1, Grid Code 2005 NEPRA

The enclosed version of NEPRA Gnd Cudefrom 2005 (handed over by Mughal Energy — see
Annex 13) will be. used as a basis for design -of connection of the new power plant into

external grid.

8.2, Dlstrlbutlon Cede 2005, NEPRA

The enclosed version of NEPRA. Distiibution Code from 2005 {handed over by Mughial
Energy see: Annex 14} will be used as @ basis for design-of connection of the new-power

plant into external grid.

8.3. Natlonal Enwronmental Quahty Standards for-Ambient Alr
The immissidn (alt. poliufjon) fimits wal! d for this prOJect are. specmed inTab, B
Tab. 6 The imimission lirmts' rdj g tothe NEQS

Cancenlratlon in Amb|ent '

PolIutanisQ o 'Tim'é_VWté?:c;j;ﬁ’_cjéd Alr {The values aceofding to
(lmrruss:on limite) . -“gverage ' NEGS for AmblertAir
. . : L | IEfectivetrom 1.1.2012/)
,SUI — x'd.. (SD) Annualaverage L D
Sulphur dioxide (S03) B
e Y | 24hotrs
| NO, o | Annuat arithmetic mean | - -
Oxides of nifrogen as (NO) o ﬁnnt&alavefage T an gt
[ GontractNo. [ Dacument ﬁérﬁlg-l'h}é} T T Page: L 27_]
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2hows - | dough’]
Oxides .of nitrogen as (NO,) Anhua["auera-ge B 40 “'glm'a'"
T - 24 hours - | ... 80ug/m’

Suspended particulate mafer (SPM) | cocr®d® . 260 g/
. |24hous _ 500 pg/m

N e R
Respirable paiticulate matter (PMy) I L ' '
_ : paitis ik ter ( 10) 24 houts . : . 150 peim®

.| Amual average - I 15 uglm’
Respirable particulate mafter{PMzs) [ 24 hours .~ . o } 35 pg/m®
_ 1 hour L  15ug/m®|
[ Loaa g . pnielavenge | T Tug ]
| ' 7 . | 24-hars - 7 1.5 pgim?

, T — e
f-Carbon monoiide (G0) - . s T N W . Smg/ma
‘ ’ ’ .-_ﬂm_u:r_ . ) 10 mg/mi*

Source document ,fo_r"im__mifSQion--(airfpgflu't_iong limits values:see Ar_{n@g 15,

8.4. Design of technology == )
EU standards will be used beside those stated abiove.

8.5, Designofcivipart* . -

The EN Eurocodes systerr Will be used for civil design. Eurocodés were fssued by CEN -
(European Committee: for-Standardizaljony and are the reference design ¢ddes in the
-construction, o : L,

| 8.6, . Fire protection

e S

. S | T il ~ z ——r e
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9. REQUIRED INPUT DATA FOR THE 2"° STAGE OF THE
CONCEPTUAL DESIGN - |

9.1, Coal

For elaboration of the Conegptual Design it is necessary to provide detailed parameters of
both imporied {Indonesian and South African) and local coal. Specification of reduired
Pparameters for each type of coal’is provided in Annex 9.- : :

9.2. Limestone

The 'Qustqm%r -shall proyide information :if it is possible to supply- fitely milled limestone
directiy or liméstone supply will be in. fgr_m_ of a grain size oflup'_tg 80 .

9.3. Electric part
For the next stages of conceptual ‘desig'n Is necessary to clatlfy or complete the following
information: » , .
—  clarification of consumption of Girder mill system
- information about placement of new changé over switches
— information abeut placement of supplied furnaces and girder mijl’
- confirmation the load profile of furnace .
- compléte Information about 'fre_qu'em_c;i_/ load shedding of Mughat Steel Toads if existing
=~ Itis assumed that connection between switchyard 132 kY and everhead power Jine
132 kV {Attabad —Green View) will be donie by cables 132 k. [tis necessary clarify
with WAPDA. including border point of deliVary. _ )
- Clarify with WAPDA, whether s required the telecormuricatien system for voice and
data jnformation transmission through: 132 kV lines [PLC system far dzta

transmission between powier plant and the Grid dispatch cerite). In electrical part is
consldered coupling capagitors and inductors for thls systemin phasé L1 and 12,

i

Ly n!:r‘-'L-‘9h4.,i.'} ;I&C.pal‘t ) . .
' & Cpart M‘fivll,-'zsorlsis_ft mainly of enter from technalogical and electrical part. Maximum levél of
automation is -assumed based on the consultant experlerice, The lével of automation is
. possible to modify aceording to the Client requirement. -
For example emisslon manitoring accordirg to Eutopean standardls must be independent of
the-control system power plant and data are ifransmitted to the needs of state control, It
should be confirmed for Miighal Engrgy case. ) _
Basic questions relaled to'the communication and seclifity systems design are i Annex 11.

0
P
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- Efficiency Parameters

Designed Efficiency of power plant

37.58%

Gross Efficiency of power plant at Mean Site Conditions

As above

Net Efficiency of power plant at Mean Site Conditions

35.00 % (Approx}
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