
CCCC INDUSTRIAL INVESTMENT HOLDING COMPANY LTD.

No. CIHC/POCPEC/201723

Date: 18 August 2017

Registrar
National Electric Power Regulatory Authority ("NEPRA")
NEPRA Tower
Attaturk Avenue (East),
Sector G-5/1, Islamabad

Subject: Re: Application of China Communications Construction Company Limited for Grant
of Generation License in Respect of 300 MW Thermal Power Project, Gwadar,

, Balochistan

-'---::-NlI, Xu Jun, being the duly authorized representative of CIHC Pak Power Company Limited ("CPPCL")
: : by virtue of Board Resolution dated 28th April 2017, hereby apply to the National Electric Power~ N Regulatory Authority for the grant of a Generation License to CPPCL pursuant to section 15 of the~ "\:1 Regulation of Generation, Transmission and Distribution of Electric Power Act, 1997.~. -

~ ~. I certify that the documents-in-support attached with this application are prepared and submitted in
: I:1conformity with the provisions of the National Electric Power Regulatory Authority Licensing

1... ~ J (Application and Modification Procedure) Regulations, 1999, and undertake to abide by the terms and
~ 0 q provisions of the above-said regulations. I further undertake and confirm that the information provided

.~~ ]I:::n:tt:~:::::~~:o:::n~:~::~:~::r::1:n:r::e:t::: :f:I:::Yt::Os::d:~:~:e::li::7,880
--- - ..... being the non-refundable licence application fee calculated in accordance with Schedule II to the

National Electric Power Regulatory Authority Licensing (Application and Modification Procedure)
Regulations, 1999, is also attached herewith.

Date: 18 August 2017

We look forward to your facilitation in this regard.
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THE COMPANIES ORDINANCE, 1984

(A COMPANY LIMITED SHARES)

ARTICLES OF ASSOCIATION

OF

CIHC PAK POWER COMPANY LIMITED

The regulations contained in Table "A" in the First Schedule to The Cornoanies Ordinance.
1984 shall not apply to the Company except in so far as the sarr.e are expressly made
applicable by the said Ordinance. or these Articles.

INTERPRET AT!ON

2. In the interpretation of these Articles the foliow:ng expressions sha:1 nave tne ra!iewing
meanings. unless repugnant to or inconsistent with the subject Articles.

2.1: "Central Depository" means a central depository as defined In clause (CCj of section
2 of the Securities and Exchange Ordinance, 1969 and registered with the
Authority uncer section 32 A of the Ordinance.

2.2: "The Articles" or "These Articles" mean these Articles of Association as
origina:ty framed or a.terec from time to time by Special Resolution;

2.3: "The Ordinance" means the Companies Ordinance, 1984, or any statutory
modification or re-enactment thereof for the time being in force in PaK;stan;

2.4 "The Company" or "This Company" means CIHC PAK POWER COMPANY
LIMITED:

2,5: "The Chairman" means the Chairman cf the Board appointee from time to time
pursuant to these Articles;

2,6: "The Chief Executive Officer" shall mean the Chief Executive Officer appointee
from time to time;

2.7: "Board" means a Board of the Directors, elected by the snareno ders: to
act on their behalf in the management of the Company affairs;

2,8: "The Directors" means the Directors and Alternate Directors for the time
being of the Company, or as the case may be, the Directors and Alternate
Directors assembled at a Board;

2.9: "Dividend" means the distribution of profits of the Company to its Mec,,(1;;'S
and includes bonus shares;

2.10 "Special Resolution" means a special resolution as definec in the orc.nence:

2.11: "Members" means a person whose name is for the time I;,ei"g entered in the
Register of Members by virtue of hiS being ;3 subscribers to the
Memorandum of Association of the Company or Of nis holding by allotment
or otherwise any share, scrip or other security w-uch gives him a voting right
in the Company,

212: "Proxy' includes an attorney duly constituted under a power of attorney:

2.13: "The Memorandum of Association" means the Merncrandurn of Association of
the Company as originally framed or as altered trorn time to time in
accordance with the provisions of the Ordinance



2.14: "Secretary" shall include a ternporary 0' assistant Secreta:y anc :;on)! person
appointed by the Directors to psrtorrn any 01 the duties of tne Secretary.

2.15: "The Seal" means the common sea; adopted by the Corr.cany

2.16: "Month(s)" means a calendar month:

2.17: "The Registered Office" means the Regis:erec Office ;0' tne t.rne De:~,g of tne
Company;

2.18: "Persons" includes corporation as wei' as Individuals:

2.19: "The Regisier" means the Register cf Members to be ,<",c' PdS~3n~ to section
147 of the Ordinance;

2.20: "In Writ:ng" means written or pr:ntec or partly writ:"" ar.c :c=._. ::r,n:ec 0'

lithograpned or typewritten or other substitute for wntlng'

2.21: Words importing sinGular number include the plural ;'1urr··jer ee,c '."C6 ··.'e(S3,

2.22: Words importing masculine gender .nctuce the feminine geneer:

2.23 'fjords importing persons snail include corporations

2,24: "Year" means a calendar year.

2.25: Subject as aforesaid any words or expressions de:inej T. the Or;::ir,an::e.
shall except where the subject or context forbids bea. tha sarr e Tear,!:1g in
these Articles.

3. The Company is entitled to commence business from ,he C3t2 of receiving the
certificate for commencement of business. The business of the Company snal .nc.uce
all or any of the objects enumerated in the Memorandum of Asscciat.c-.

4. The authorized capita! of the Company is PKR 100,000 (Pas R'Jpe,ss O,-,e ;-;l_,:idrec
Thousand Only) divided into Ten Thousand (10,000) ordinary shares c: :>K~ ~C (P3~
Rupees Ten Only) each with the rights, privileges and conditions att3c:-:i";9 thereto as
provided by regulations of the Company for the time being w':h OO'Ner to lr.cre as a or
reduce its capital and to divide the shares ir, the capital for the time bei"9 into several
classes.

5. The shares shall be under the control of the Board of Directors who rnay auot or
otherwise dispose off, the same to such Persons, on such terms and conc.ucns and
at such times, as the Board of Directors think fit. Shares may also be a.lotted ir:
consideration other than cash.

6. Fully paid shares shall be allotted to ail subscribers in the first Instance and :"8
Company shall not be bound to reccpruz e a:lY equitabie. ccntinqe nt Lture or
partial claim to or interest in a share on the part of any person ocher than the
registered shareholder, save as herein provided or save as orcersc '0,/ some Court of
competent [unsdiction.

7. The certificate of title to shares shall be Issued under the Seal of t";e Company

8. Every Member shall be er.titled to one certificate for the shares recistere c i: rus
name, or at the discretion of the Directors to several certificates. each f;; G,'1;; c:r more
of such shares.



9. The company may from time to time in a Genera! Meeting 'Jy Orc!li'arl Resctvtion.
increase the share capital by such sum, to be divided intc Sr.2'8S ci suer. amount, as
tne resolution shall prescribe.

10. Subject to the provisions of the Ordinance, all new shares sha'l, tef0:e issue be
offered to such persons as at the date of the offer are entitled to receive not.ce s from
the company of general meetings in proportion, as nearly as the c.rcurn stance s
admit, to the amount of the existing shares to which they a.e e;,\lt'E,d The offer
shall be made by notice specifying the number of shares offered, ar.d !i;~it'il;a time
within which the offer, if not accepted, wiii be deemed to be decL,'led. and atter the
expiration of that time, or on the receipt o~ an intimation from the p,srs:cr; tc ',v"',c:n the
offer is made that he declines to acceot the snares offered, tr.e Directcrs may dispose
of the same in such manner as they think most benefic;c! to ~;;e corr o any. The
Directors may tikewtse so dispose of any ':lew shares whic.: (!:)y re2son Of :1":'0 ra'.o
which the n.sw shares bear to shares netc by cerson entit.ec !'J 2~ of'f.e: G~'::2··/'; shares)
cannot, In ~ne cp.nicn of the Directors be ccr-veruently offered under th.s :2;L:3Loil.

11. The new shares shall be subject to :he same orovisions '.,v;th refc~ence
transmission and otherwise as the shares i:l ,;,e ongina! snare cao.tat.

tr a.isfer.

12. The company may, by ordmary resclutron:

a) consolidate and d;vide its share capital into shares of ;:;:'-;8' a·"',o:..n: than
its existing shares;

b) sub-divide its existing shares or any of them into shares Of srnai sr e,'nOU;",l

than is fixed by the Memorandum of Association, subject. nevert-ie.e ss to tns
provisions of clause (d) of subsection (1) of section 92;

c) cancel any shares which, at the date of the passing of [:';6 re s ctution. navs
not been taken or agreed to be taken by any person.

13 The company may, by Special Resolution, reduce its share cap.ra: in any manner ana
with, and subject to, any incident authorized and consent required by .aw

14. A share premium account may be applied by the Company:

a) in writing off the preliminary expenses of the Company;

b) in writing off the expenses of or the commission paid or discount ai.owec on any
issue of shares or debentures of the Company:

c) in providing for the premium payabte on the recernct.on of any ,ed,=emabie
preference shares Of debentures of the Company: or

d) in paying up un-issued shares of the Company to be isscec 3S fun; paid u~
bonus shares.

CERTIFICA TES

15. Every person whose name IS entered, as a Member in the Regis,s, of Membe,s
shall without payment, be entitled to a certificate under the common Seal of the
Company specifying the shares hela by several Persons. n',s Company sr.au not
be bound to issue more than one certificate and deliver; of a snare certificate :0 any
one of several joint holders shall be sufficient delivery to ali



16. Unless the conditions of the issue of any shares, debentures or debentures of stock of
the Company otherwise provide, the Company shall within ninety cays after the allotment
and within forty-five days (or where the transferee is a Central Depository with five days)
after receipt by the Company of the application for transfer of any shares. debentures or
debenture stock complete and have ready for delivery HIe certificate of all shares, the
debentures, the certificate of all debenture stock allotted or transrerrec. and unless sent
by post or delivered to the person entitled thereto within the period aforesaid tne
Company shall immediately thereafter give notice to that person in tne manner
prescribed in these Articles for the giVing of notices to Members that the csrtif.cate is
ready for delivery.

17. If a certificate of shares, debentures or debenture stock is proved to have csar, los: or
destroyed to the satisfaction of the Company. and the Company IS reqcestec :0 issue a
new certificate, the Company sr.ali issue a new certificate to the app'icant wi,:;!n forty-five
days from the date of application.

TRANSFER AND TRANSMISSION OF !?!":L~B§

18. All transfers of shares may be affected by transfer in writing tn the usual cerumen term
under hand only. Whenever shares of different classes have beEo" issuec a separate
instrument of transfer snaf be required for each class of shares unless the D:rectGiS
resolve otherwise.

19. The transferor shall be deemed to rernam the holder of the share until tne name of tne
transferee is entered in the Register in respect thereof. Each sig;,awre to such 2. transfer
shall be duly attested by the signature of one credible witness.

20. The directors may decline to register any transfer of shares to transferee of whom
they do not approve and shall be bound to show any reasons for exercising their
discretion subject to the provisions of Section 77 and 78 of the Ordinance

21. The Directors may on giving seven days previous notice by aovert.semeru, close the
transfer books and Register during such time as the Directors think fit, provided that the
closing does not exceed thirty (30) consecutive days.

22. The legal heirs, executors or administrators of a deceased halter snail be the only
Persons to be recognised by the Directors as having title to tne shares. In case of
shares registered in the name of two or more holders, the survivors and the executors
of the deceased shall be the only Persons to be recognised by the Company as having
any title to the shares.

23. No share can be mortgaged, pledg ed, sold, hypothecated, transferred or dispo sec
off. by any Member to a non-Member without the previous sanction of the Board of
Directors.

BORROWING POWERS

24. Subject to the provision of the Ordinance, the Directors may from time to time at their
absolute discretion raise Or borrow any sum, or sums of money fer the purpose of
the Company from banks, firms or cornparuas, particularly a person hOiding the office
of the director, and may secure the payment of money in such manner and upon
such terms, and conditions in all respects as they think fit particularry by the issue
of debentures of the Company or by making, drawing, accepting or endorsing on
behalf of the Company any promissory note or bills of exchange or giving or issuing
any other security of the Company.

25. Debentures and other securities may be made asslqnable free from any equities
between the Company and the Persons to whom the same may be issued,



26. Any debentures or other security may be issued at a discount. premium or otherwise
and with any special privilege as to recernotion. surrencer, d~2;f.'in9. allotment of
shares, attending and voting at general meeting of the Company or subject to
compliance of the provisions of the Ordinance

27 The Directors may from time to time before recommencing any Di',ide"c set aside out of
the profit of the Company such sums as th,~y think fit as a reserve for recem.:·tion cf
debentures or to meet contingencies for equalization of or for sce c.a: Divicends or
for rebuilding. repairing. restoring reolacir.q. improving, ma:nwini'1g or a:!e'ir.g sr.)"' of
the property of me Company or for SUC;) other purpose as !he Di,2:tors may ir: their
absolute discretion think conduc ve to the rnter est of rne Ccrncany.

GENERA,:" MEETINGS

28 A Genera! meet:ng. to be callec anru:a: gsnera: m66::r~;; ;;:""2:1 be 112'C. .n
accordance with the previsions of section i58, 'l'.dihir: elght~e:·~Lt~>~,;;~, [:,"(:;7: ~h2 'J3te

of mcorporanon of the Company snc tnerea ter once et least !n (:.~\·ery year w',th;n a
period of four Months following tne close (} its financia] yesr anc no: rncr e than
fifteen Months after the holding of its last pi'8CeJlng annual gene:?: rne2::r:~~as rra~1
be determined by the Director'>,

29. The Directors may, whenever, they thl:-,k nt. C3]! 2;; ex: ....2 oro.nary gSi.8:·a, ;T!seLng,
and extra ordinary general meetings shan atsc be called 0'1 seen recuis.ticri, or in
default. may be called by such recurs.tior.s. as is provided Dy sect.en i 39 of the
Ordinance.

30. Where special business is to be transacted a: a genera! meeting. <3 stets'c-.er, set:ing out
the all such facts, as may be materia! for the consideration of such business shan be
annexed to the notice of such meeting.

31. The notice of such every general meeting shall prominently specry tnz: a Prexy may be
appointed to attend in demanding a poll and vote en a pCl! in place 0: tr,e Member
appointinq him,

5T A TUTORY_M_EETING

32. The Company shall hold a statutory rne etinq as laid Cown in section ,57 of the
Ordinance not less than three months and not mcre than six months from the date
tnat the Company is entitled to commence business.

33, The Directors shall cause the appropriate number of copies cert.fiec and celvered to
the registrar for regist~ation forthwith after sendinG the report tc the rnerncers as per
section 157 (5).

34, Twenty-One days' notice at the least (exclusive of the day on wnicn tr.e notice is
served or deemed to be served, but inclusive of the day for wnicn r.cuce is given)
specifying the place. the day and the hour of meeting and, in case rei special business.
the general nature of that business shail be given in rnar.ner provided by the
Ordinance for the general meeting. to such Persons as are. under {he Orcinance or
the regulation of the Company, entitled to receive suer. n:':ice trcrn the Company. but
the accidental omission to give notice to, or the non-receipt or notice by, any Member
shall not invalidate the proceedings at any ge,,8(al meeting.

35. All business shall be deemed special that is transacted at an extraordinary' general
meeting. and also all that is transacted at annual genera! meeti.ng w;:r: the exception of
declaring Dividend, the consideration of the accounts. balance s:,eet and tre reports
of the Directors and auditors, the election of the Directors. tr.e appoi~\:;:en! c:, end the
fixing of the remuneration of, the auditors



36. No business shall be transacted at any general meeting unless a qUOfLL1i of Mernoers
is present at that time when the meeting proceeds to business save as herein
otherwise provided, Members having twenty-five percent of the voting power present
in person or through Proxy and lWO Members personally present wiil be quorum of the
Company's meeting

37. If within half an hour from the time appointee for the meeting c: quorum is not
present, the meeting. if called upon the requisition of Members. sr.a!' be cissotvec: in
any other case. it shall stand adjourned to the same day in the riex: ......e ek at the
same time and place. and. if at the adjourned me etinq quorum is not pr ese nt
within half an hour from the time appointed fer the meeting. the Menoers present
t;eing not less than two, shall be a quorum.

38. The Chairman of the Board of Dir ectors. !f any. shall pr esice as Chairman a:
every general meeting of the Company. but if there is no such Chair.nan. C~ II at any
meeting he is not present within Wteen minutes after tne time accomtec for the
mee\ing. or is unwiiiing to act as Chairman, anyone of the Directors oresem rr.ay be
eiected to be Chairman, and if none of the Directors is present. or \'i!iing to act 2S
Chairman. the Members present shau cheese one of tl-,air rvumoer to be Cnairrr.an.

39. The Chairman may. with the consent of ar.y meeting at Which the q:..:c'~;;-;-, is present
(and shall if so directed by the meeting), adjourn the meeting frorn ti.ne to time but
no business shall be transacted at any adjourned meeting other than the business
left unfinished at the meeting frorn which the adjournment took place. When the
meeting is aclournec for ten days or more, notice of the adjourned mee:in;;: shaf be
given as in the case of an original meeting. Save as aforesaid. i! shal: net be
necessary to give any notice of an adjournment of the business to be transacted at an
adjourned meeting.

40. At any general meeting a resolution put to the vote of the meeting snall be oecidec on
a show of hands unless a pail is (before or on the declaration of the snow of hands)
demanded. Unless a poil is so demanded, a declaration by the Chairman that a
resolution has. on a show of hands. being carried. or carried unanimously, or by
particular majority. or lost an entry to that effect in the book of tne proceedings of the
Company shall be conclusive evidence of the fact. without proof of the number or
proportion of the votes recorded in favour of. or against that resolution.

41. A poll may be demanded only in accordance with the provisions cf section 167 of the
Ordinance.

42. If a poll is duly demanded. it shall be taken In accordance w.th t~!e manner raid down
in section168 of the Ordinance and the result of the poll shall be daened to be
the resolution of the meeting at which tne poll was demanded.

43. A poll demanded on the election of Chairman or on a question of adjournment shall
be taken at once.

44. In the case of an equality of votes. whether on a show of hand 0' on a pelt. the
Chairman of the meeting at which the show of hands take place. or at whicr: the pol! is
demanded, shall have and exercise a second or casting vote.

45. If any votes shall be counted which ought not to have been counted. or rnicht have been
rejected. the error shail not vitiate the result of voting unless the error is pOi;',a;; out at the
same meeting and Is of sufficient magnitude to vitiate the resolution.

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



47 Subject to any ~igh:S cr restrictions for the time being attached to 2r,y class or ciasses
of shares, on a show of hands every Member present in persca sr.al: rave one vote
except for electien of Directors in whlch case, the p rov.sicns of section 178 of ,r""
Ordinance shai' appl\: On a pell every Member shall have ',~)bng rigr% as a'd ::OW.1

in section 160 of tr.e orclnance.

48, !n the case of joint holders of a share. the vc:s of th.e senior :.;co .ence-s :~,c VGle s:~a::
be accepted to the exclusion of the votes of the other ,air:! nolcers. c,"!j tor sucn
purpose, the seniority of shal: ce determined by the order In W~1f<::h:;,6 narr.e s stand ;n
the Register.

49. A Member or unsounc mind, OJ~ .n respect of whorr. 2r' O~C:2:- t!:3S b·ee.--; mace by 2:1Y
Court haVing j~"':fi8j!ctjOn in !UilE.C/, ;nay VO~'3, wherre. c: s-··) i of h,3·~ds. or en 2 pel;
by his committee or other ieg21 ;!"Ja:-clsr:, and ar.y such CO;r';;,;,i:=2 c:~gL."ar~;2;--' n;a'j:, on
a poll vote by ProXj

50 No objection snall be raised to the ;_-;·...;2:1{cat.!c.l cf :::ny vc.er e~:.c&p~3: tre [;' :~G~ir:;cr

adjolirned rnEd;;tir;·:; a: whicn tn-3 vcte cojec.ec t: js ]:''1'5'1 or tericerec. 2 {"';j' S'i'~r:/ \.·:t,:? :-;0:
disalk)\'t'ed at s;...cn ;ncetin£ sna!l be valic f01- a~l r;Uf,JOS?:S. ~.ny Ot.j8CL:)"-: t ....;s::~eJ_:-Ide'~' L'e
provisions of this .Artide shall be rererrec tc ~:'le C:12:r:T.3n of :he :reetin; \r','"~;CS2(;6::S.":'-;

shail be final and ccnc'uslve.

51. On a poll votes may be g:ven either personalty or by Proxy

52. The instrument appointing a Pr:.;xy s~ai; be in '/'rit~ng ur.c er ~l:s n2:"":d of tne
appcinter or of his attorney duly autnorizeo in writing A Prexy must cs 3 \/crr~er,

53. The instrument appointing a Proxy ano ,he power of attorney or otner autnonty (;t
any) under which It is signed, or a notaria car:ifieci copy cf t;~,3l PO'N,,; C' actncrity.
shall be deposited at the Registered Office of the Company nc: .sss :;-,2:; fo,1y-eight
hours before the lime for holding the meeting at which tr.e persor; 'lamed in the
instrument proposes to vote and In default the instrument of ~rcxy :;,::;1: not be
treated as valid,

54. An instrument appointing a Prexy may be ir the following Iorrn or 2 fo'":'1. as near
tnereto as may be -

CIHC PAK POWER COMPANY LIMiTED

I/I/e"",., ... ,,,,,,,,. of ... in ti-:s cistr.ct of
being Members c' CIHC PAK POWE:R COMPANY LIMITED

hereby appoint. of. as OV

Proxy to vote for us and on our behalf at the (annual, extraordinary ::;5 the case may
be) general meeting of the Company 10 be held on the .cay Of

, and at any adjournment thereof.

55. ,A, vote given in accordance with the terms of an instrument 0,' Proxy shaU be '/a!id
notwithstanding the death or insanity cf the principa: or revccat.c» of the prexy,
provided that no intimation in writing cf such death, insanity or revccat.c-. ,:)" transfer
shall have been received by the Company at leas: twenty-tour ;-,o"r'; before the
commencement cf the meeting cr adjournec tr';eetins a: which the ;);Cy.} '5 use c

56. The number of directors shal! not be ress tr.an three. T;18 icllcw'nG persons s"ai! be the
first directors of the Company ar.c snail hoid tne office up to the tate cf the Firs: Annua:
Genera! Meeting:

1. Mr. Xu Jun;
2 Mr. Wu Ping; and
3 Liu Jinsong.



57. The remuneration of the Directors Ena!!' fron"'! t!r7~e TO nrne ::Je -Je:St!j;ineU by tne
Com pany in general rneeti:-;g subject 10 t:lc ;:>ruJis.on::: c,f the Ore ";&ne"

58. Save as provided in Seetic:: 187 at the Orcnance nc person s,~ci! be ED;:lO;n~ea 8S

2 Director unless he IS a Member of tne Corr.pany.

59. The busine ss of the Company sha!' be rn ar.ap e c by tne Dir ectc rz . wh~: .'1",3y f:;3j ai,
expenses incurred in promoting ano regis:e;'ng the Company ar.c To.y exc:r:::se ai;
such powers of the Ccrr.pany as are no: by the Orc!,r~G:~C2 or D!lj 5tatut;)("~/
mcdification tnerect to: the time te:r'ig ir, -fc!"ce or ::y tr.e s e -3;;"j:a:.ioiiS rBq~))2C :c
be e xerc.s ed by '~he C8;-r,;:;al'iy ::1 ge,'lersJ :'li8S~;-~~~. -3--:jl2<:: ;-;S"jsr:ri::::?"SS ~.~):"":8

orovs.ons of the C>r-ci!""i{~:;C€ 0;-:0 2~~1j' of :~eS2 reg'l:·::;:i:..::r1Ss"<i 3.~,:"': ~s:·~~·=~~-:J.-;~ :.s:~'::;:l
not mcons.sten: 'Ii:!!~ trle a~c~2s;3id r:,~:\.·~.:;:c,ns as r: ~:y .:.~ ~)--S":;~~tt-s: O-j ~he
Company in ge;-ie~a! rne etnq tJ;jl 1"':0 ,'"8gl.!i3r:c~r1S ;""'0.::308c."j' ';;"~; C-.:.:-;"'-._·.:,_:;;;;- r. ;:j:·:e~2.:
meeting shall j;lvaiidat8 any ~,:i('- act cf (:1& J!re:::.)rs '.,-Vi.;C:"i ,,,;,.~.:.;< :;S''':S' ~~82""": \'?!:d if
that regulation had nor been mace.

60, The Dire ctcr s sr al] appc.n: a Cr.i27 ~:'xt'c'j:i\/~' O:'!::'8: ,..., ~>~..::,.:r;j~:::·:ce"d:·~.-; ~!;€~

provision s of sections 198 aile i 9'2 of ~;"-e o "'::r;a·'"rCF.;.

~10, The amount, fe.- the ~'rne being re;na,nl~ig whico :,<lS nc: ::2.0-. c: s.:::n,,:ged. of
moneys bcrr owe o or ra.s e c by ~he Sl:-e;:tors for ~h8 purpcse s Gf ::"-':sC>:yn;:sr':'y (other
than by the issue of snare caoital) sha:l no: at ary time w:t:-,:)c.!' :n", ~3·~,c:io, ::f ~ne
Company in general meeting. exceed the issued share C3~::3; c: the C0:'T1C2'~y.

62. The Directors snail C3L.Se minutes to De made In ccoks provrce c fo' :n0 P""i)OU; .

a) of all aopointments of officers made by the Directors:

tJ) of the names of the Directors present at each mest.r,;; 0; t~2 [>,:;0:or5
and of any committee of the Directors:

c) of all ras otutions and proce scmps a: all mge!i:Jgs cf :he Cornpany and cf the
Directors and of committees of D'rectc,·s.

63. No persen shalt become the Direct;;· of a CO'T';Janj i7 ne s_::s~: frorn en:,. of the
disabilities or disqualificatrons mentioned :,1 section 167 of ;r,e Orc nance anc. f
already a Director, shall cease to '-',010 Sl;":~l offrce frerr: t~e datE: hE so c e ccro e s
disqualified or disabled.

64. Provided, however, tna: no D:,ector srall vacate rus office by reason en!y Dr hiS !:Jeing
a Member of any Company which had er,te,ed into contracts '1'/,:(,-,. or Cone eny v-ot«
for. the Company of which he is Director, but such Director shall no: vets ;1" respect ct
any such contract or work. and if he cces so vots his vote sha! no: be cc~,,:3d

PR_Q_CEEDINGS 9F DIRECTORS

65 The Directors may meet together for the dspatcb of cusiness. ac.ou-r. 2,::: otnerw.se
regulate their meetings, as they tr,lnk fit. Ouestions arising a: a'1Y rr:eek'9 s!'1a!! be
decided by a majority of Vales. In case of an equality of votes. tre Cr a.rrnan sha'; have
and exercise a second or casting vcte , A Dire ctcr may. and the Secretary o n the
requisition of a Director shall, at any t.rn 3. SL~,',rro-: a meeting 01' D::ecwrs. i~sha:
not be necessary to give notice of c: rneet:ng of Directcrs tc a-:y D':setor fcr the t:rre
being absent from Pakistan.

66. The Directors may erect the Chairman of thel' meetings ana o€t5'rm:.12 :he per.cc ie:
which he IS to hoid office: out. if no s:_:cr. Chairrnar is electec, or :i 2: a:-!y rne et.r.q the
Chairman is not present w.thin ten minL"leS after the tirne 2:pci~:c~ fer hoiding



the same or is unwilling to act as Chairman, the Directors present may choose one
of their number to be Chairman of the meeting.

67. A resolution in writing signed by aii the Directors for the time beins en:,tiej <0 receive
notice of a meeting of the Directors shall be as vatic and effectus.1 as if it nac been
passed at a meeting the directors duly convened and held

68. At the first annual general meeting of the Company. all the Directors shalf stanc
retired from office, and Directors shall be elected in their place in accordance with
section178 of the Ordinance fer a term of three years.

69. A retiring Director Sh3:1 be eligible fer re-electicn

70. The Directors shall corrply 'with the provisions of sacnor.s i 74 ,::; i 75 ar.o sections 18e
and 184 of the Ordinance relating to the: electioo of Directors 2nG ~B:te;-5 anciliary
thereto.

71. Any casual vacancy occurring on U:-BBeard of D!re,:t~(s may be fiiied L;;J by the
Directors. but the person so chosen srlal! ce subject :0 retirement at U-:e sarr.e time as if
he had become a Director 0" the day on which tr.e Director in whcse piece he is chosen
was last ejected as Director.

72. The Company may remove a Director but or.ly in accorcance with tr.e p.cvis oris of
the Ordinance.

73. A Secretary may be appointed by the Directors for such term, a: such remuneration and
upon such conditions as they may tnrnk fit, and any Secretary so appciotsc may be
removed by them, but without prejudice to any Claim he may nave ;0, carnaqes rcr oreacn
of any contract of service between him and the Company.

DIVIDENDS

74. The Company in general meeting may aeclare Dividends out no Dividend shaii
exceed the amount reccmmended by the Directors No Divdencs shan be paid
otherwise than out of the profits of the Company and In accorcaoce w.th the Cl~dinance.

75. The Directors shall provide for the safe custocy of the Seal and the Sea! shall not be
affixed to any instrument except by the authority of a resolution of the Board of
Directors or by a committee of Directors authorized in that behalt by the Directors and
the presence of at least two Directors: and those two Directors shail sign every
instrument to wnich the Seal of the Company is so affixed in their presence

ACCOUNTS

76. The Directors shall cause to be kept proper books of account as recuir ec under
section 230 of the Ordinance.

77. The books of accounts shall be kept at the Registered Office 0' the Corne any or at
such other place as the Directors shall think fit and shall be c p e n to :::spectian by
the Directors during business hours

78. The Directors shall be required by sections 233 and 236 of the Ordinance. to prepare
and lay before the Company In general meetings such pr otit and lOSS accounts or
income and expenditure accounts and balance sheets duly aucttec anc report as are
referred to in those sections.



79. Once at least in every year the accounts of tne Company sr,:?:: oe 80c':e: anc the
correctness cf profit and loss accounts or income and expencnure accounts anc
batance sheet ascertained by an acoucr or auditors 8~1d the P,::)'j!s:c:ns of the
Ordinance in regard to audit and tne apoomtrnent and qualification Of auoitors sr.an be
observed

80. Auditors shall be appointed anc their di...:l€S regu;2.tec in accc:.rC2:~,ce v·/itr-. secuors
252 to 255 of the Ordinance.

~UTHENTJCAT:ON CF DO_9J,i.2,,!1ENTS

81. Subject to tr.e p-cv.s.oo of sec~i;~r-::241 or :1:8 CrClr2;,':S._ :=;;:y 0;;5C>:::,1' 0" tn.= Sec'"atcfY 0;-

any person apPcliHEC by rre Directcrs fe' :he :::....:-.:;·JSe S12': r':-J\/E ::::.:J",V2't :0 a-_;t'"le."\t::;:_:e ar:~f

documents affect;",,\g the constnuncn vi :~e C,;:;r;,;J8iY

82. If the CorGpany is wour.o up, whetner VQ!0f1rar;:y or ctnerw.se t:---.ei;::;:ic:~rcr ;-;-,;:1'. lNitt:
tr~e sar.ction c: ;i Scsciat R~so\Jticri. d>/C8 amongst the C0:-~:'~:'::",;\O(2:; .r. S:J2ce 0;-

kind. the wnole cr a'-IY cart of tne assets and !iatii:t;es .:.f tne CO~::'2-l:i. SJC;'~::; tc U·...!e
section 421 of Hie Ordinance aile ether prcv'sicns of the Or~jr::~·":ce 8.~_ i":2'.1 Oe
applicable.

83. Every Director and other officer or servant of the CO;":-Ipany sha. t:e !r.:isr.':i::fiec :>y the
Company against, and it shall be the duty of me Directcrs to pay cut ci tr.e i~'icS of .be
Company, ail costs, losses ar.d expenses whicn any such on.cer or servant may incur
or become liable to by reason o: any contract entared intc 0, :h:ng 00';8 by s o cr,
of7icer or servant as such in any way in ths discharge of tr-,e dl1:;es of such officer or
servant including travei'inc expenses

84. No Director or other officer of the Company sha!1 be liable for t!-;e acts. receipts. neglect
or default of any other Director or officer or for jOininG in any receipt or ot~a; act for
conformity or fer any loss or expenses happeninq to the Company throuqh the
insufficiency or cefic.ency of title to any property accuirec by order of the O:rectcrs fo;
or on behalf of the Company or for the insu.ficiency or deficiency o: 2.0,! security 0;

investment in or upon which any of the rnor ey of the Company S;.,2U be ir.vested or
tor any loss or damage arising from bankruptcy. insolvency C' tcrtccus act of any
person with whom any money se curitie s or eHeets sha!1 be d2posita:j or 'cr any
loss o cc a s io ne o by any error of judgmer.t or oversight 001 t-:is pan or for 3.,"y ctr-er

loss, damage or misfortune whatever which sna't hapcen in tne execution 0' ris office
or in relation thereto unless the same happens t!',[oL:gh his cist.onesty

85. A notice may be given by the Company to any Member either ;:,ers~lra:!y ct by ss;-,cing
it by post to him to his registered address or (if he has no reg;steree accress in
Pakistan) to the address, if any, Within Pakistan suppiiec by hirr to !he Com;::any for t'1e
giving of notices to him

86. \/Vilere a notice is sen: by post. service of tne notice shall be cee mec tc be effected
by properly addressing, prepaying and posting a fetter contai{,ing the notice and
unless the contrary is prcvec to have been effected at the time at wh.cr, the .etters
WOuld be delivered in the ordinary course OF pest.

87. A notice may be given by the Company to the joint-bciders of ['Je share by gi'/ing ;he
notice to the joint-holder named first in the Register 1,'1 respect 0: the share.



88. Whenever any difference arises between the Company on the one hEind anc any of th<?
Members. their executors, acrmnlstrators or assipnee s on the other hand touching the
intent or construction or the incidence or consequences of 11'.858 presents, or of the
statute or touching anything then or tnerearter done. executec. crn.ttsd. or suffered in
pursuance of these presents or of the statuto or touching bre acf or alleged breach
or otherwise relating to tne premises, or to any statute effecting Ine Company, or
to any of the affairs of tne Company, including the !:xing 0; the fair value of the
shares of the Company, every such d fferei-.ce sr.all be rsferreo to the decision of a"
arbitrator to be appointed by the parties in differ e nc e O~ ii they cannot agree
upon a single arbitrator to the decision 0; tNO arbitrators of wncrn one shall oe
appointed by each of the parties in d:fferer;ce O( any umpire to be appcin!ed by the ~JC

arbitrators.

89. Every director, rnanaqer. rr srnber Of {he cornrruttee office;" servant, accountant C~

other person employed in t:·"le business of the Company srI2;~ jf so r scuire toy the
Directors before f:ntering upon his duties, sign a ceclarat.cn piecging to ocserve a
strict secrecy respecting ali transactions o: the Company with the customers and the
state of accounts with individuals, matters relatir:g :he:f::o and shall by such
ceclaration pledge himself net to reveal any of the rr-atters which come to his
knowledpe in the cischa.qe cf his duties except vvhe;. ieq~l;8d to de so by the
Directors or by a Cccrt of Law and except so fa;, as may be necessary in order to
comply with any of the provisions in these presents ccntalneo.

90. We are several Persons whose names and accressss as sibscr.bec below are
desirous of being formed into a Company, in pursuance or this Artic.es ct Association,
and we respectively agree to take the number Of shares in the capita' of the Company as
set out opposite to respective names:-

91. In the event that a dispute, ciarrn or controversy arises bEl'Neen the Company, its
management or its shareholders, or between the shareholders lnter-se. or the directors
.nter-se. all steps shal: be taken to settle the dispute and reserve the issue !h-cugh
mediation by an accreditee med:ater before \a'<:ng recourse :0 f:x:nai d.scure resolution
such as arbitration or litigation
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THE COMPANIES ORDINANCE 1984

(A Company Limited oy Shares;

MEMORANDUM OF ASSOCiATION

CF

CiHC PAK PO'NER COMPANY LIMIT:::O

NAM:::

I. The name of the Ccrnpany is ·CIHC PAi< POWER CCMPAl-fi' UivllTEC."

and dealing in e:ec:ncity arid ail other 7Jrr;",S of 3ne'~';;i anc products C" s s.vices associated

tnerew\':h and of pro;l'.ot:ng ::1€ conservaticn o:.d ef;i:;ert use Df ~!ec:i;c:tj 3:-<:J to ::,~ro!;tl aH

other acts wnich are =ecessarv o~ :ncio2n:2: to the busmsss of ejz~~(c:tj ge:i8,"ab,'):'"I.

transmission, distribution and supo.y. svbject tc pe'"m,ss;cn 0' conce.r.ec a;j~:--;c:itie:;; anc to

locate, establish, construct. ecuic. operate, \..iSS, ~anage and 1:,5::1:31:-: t~;E:-T~~\ p:::;....te: o.ants
coal fired power plants. hycal power plants. 'vV:~G rn.ls. OCNer gr!c stz.!jon, g:-kj s.a.'ons. cabtes.

overhead lines, sub-stations. s\vit-cning static-is tunne:s. cabs :.:ridgss. 1!r:k taxes. heat pi.rnos.

plant ant equipment for GO,rnOi1e2 neat anc pcver SCne1""';8S,cff!C8S c:or':-,p"Jta, centres. shops

and necessary devices, showrooms Gepc:s, factcries. '·Nor:<.s~c·::s, ~>c.'-;:s anc 10 provide

transforrn.nq, switcninq. corr.ers.cn anc iransm.ss.cn raciH:ies, S;....:j2C; to P€·':-;;:ss.cr'j o: re.evan:

aothotities.

2. To carry on, manage, supervise and corur c: tr)E business of tr3nSrr~~!t:ns. i1"';?!:--;Jfac~L,;r\ng:

supp!ying, generati:'"'lg, d~stribut;ng aile ceaiir:g ~,-,eiectrcity ar.c ail forms of et"lergy 2;Hj POV/2f

genera(ed by any source whether nuclear. siea.n, hydro or tida., \'late:, wine, so.s-. !"lydrcCElrb:;"

fuel or any other term, kl:1j or oescnpricn.

3. Tc carry en in Pakistan or abroad the :JJSlr·eS3 of 8staj[;sning r _,;(;:"11issjoning. s2ttir,g us,

operating and maintaining etectric cower t~af"'iSrn!Ss\cn systems.natworks, ;::::',418:- svste.r.s.

generating stations based on conventona!' noo-convera.onel :eSC~":;C2S fer evacua.icn

transmiss.on. distriouticn. trading or SJ~oiy cf pcwe :htc:j~h cS!2bi~shin£ or uS1ng stations.

tie-lines, sub-stations and transrnlss.oo or d!SI(bu:)c~ 1;;"';esin 8'ij' ~;;2iinerI~C~J:ir;gccilc. own

systerns.networxs. power svs.err.s. ger,'2r&t:cr: stat.ons. ue-iines Sc;:::-.3~a:ens a:-.c :ca:ism:ss'c;;

or distribution systems from State cie:u.::;ty 5cards. ?o'Jver U~;Lt:€s. Gerer3:l.i; Ccmpan.s s.

Transmission Corncanres. DiS!ribut!O:l Ccrrpac.es. Cer;:r:::H or State C;C\le'-0,-nen: u~ce:!aj.(jngs:

Licensees, other .cca: c·_:!t:ontes C." stJ~;Jlor:i OCd:9S .. other C2:J1i'i2 C" ind29cnden: PO'N2,r

prccucers and distrioutors and to de 3\; ~("12a;~:':i\\o.(y i-2lo:e: or CQ'lr,E;C:S: acuvt.e s as may be

considered necessary or oer;ef:Cia Of ':8S;:8:>13 for cr 3iong 'li7:-; a:-::/ O~ a~; .'): 7;'"19atoresa.c

pcrpcses which can be conve-nent.y carrie c on -:tv;;Se systems, n2:·,·V!JrK.~ C( plat~crms.



4. To purchase, toke on tease or ir, eX:;,"ia,"'ge, hire, apply for or otherwise acculre ano nola for any

interest. any rignrs, prh.l!ieges, lanes. cuiiding easements. trace rnsrxs. paten~s. ;J3i:ent rights,

copyrights, licences. machinery, plants, stcck-in-trade and an')!' movable and immovable

property of any kine necessary or convenient fer tne purposes of 0: in connection '1.•dr, the

Company's business or a:1Y branch or cepartrneru thereof and :0 lise. exercise cove.op. g:3n~

licences fn respect of or otnerwise tl~ij tc aCCO;Jnt C1r':y prcper:y. rigritS and i.lfcrmanor so

acquirac. subject to ary permission req"':lrec i.ncer the .aw.

advance its inte:-est.

venture. reciprocal concessions or co-ccera.icn with any psrso;"I, fi:m. asscciat.on or company

and to lend money to, guarantee .ne contracts cf, 0:' otnerwise 2SS!S! a;IY S:JCl person, rirrn,

association cr cornc any and to take O!" ot~e:/,/lsE acquire snares &r12 secur.ties of any such

association or company and 10 ss.l. ho.o re-ISSue, '.v:tro or without guarar,tees. or otherwise deal

with the sarne

8. To issue and deposit any securities which the Company has cower to ISSl:e by ':lay of rrortgage

to secure any sum less than the nomina amcunt of SLC;,~ securities. 2:~,C: atsc by way of security

for the performance of any contracts or o:>iig2:;ons of the Corncany o: cf its custcrners or other

persons or corporat.ons hav;ng dealirlgs \".'ilt; tr.·e Company or ir. 'Nhose ct.siness or

uncerta-cnqs the Company IS mterested either c::ac:!y or indirectly.

9. To receive money on deposit or lean L:pcn sucn terms as the Cor:;~·any may approve: and to

guarantee the obligations and contracts 0; customers ar,d ethers.

10. To remunerate any parties for services rend ere:: or to be renderec in p!a::;ing 0' assisting :0

place, any shares in the Company's capita', or any debentures, debenture stock or other

securities of the Company. or in or aoci.t the Icrrnaticn or ororncton of the CC:'iI:Z:iY, or tr.e

conduct of its business.

11. To establish and rnaintain locel reg!stE:~S, age::C!eS anc branch places G~ ous.nass anc procure

the Company to be registered or reccgn:sed ;0 CETy on business 'n any part of the world.

12. To carryon any other trade c: business, wt"letr:sr sucsc.ary or not. V'v'hi.::hcar, in the opinion of

the Company, be carried on ad'./an~agco~sly in ccnr.ect.on with any of trie trades or businesses

aforesaid, or whi:::h In 11",eopin.on of tne Boa-::: of Oi,ectors. win enhance tne valle of tne

Company's property or ce conduc.ve e.tr.er directly or inc:recUy to tne attainment of the accve

Objects or any of them



13. To enter into, rnaxe and psrtorm contracts cr 2V8':)' k:.....d anc C;--,S(:S:C:E," ·,;'..;hic:r: reL;.t2 to, cor.ce-r

or affect any anc ail such business !::is. Corn:;alY is alj~hcrjz·5d s;-.d ;,err:i!::20 to ccnccct as

rE:rein set forth. V_i~ti!ar.y person. firrn essoc.at.c r., CO~pc:-3t:·8n; :";iu:~~:C;P2:ty. S:Z:e.

14. To act as repre serratlves, for 8:1;'" .c;erS·:;I. fir;:') or ccrl;:::a:1y C;(;C tc ;";(jO'2::":(:,\':; and oertorm

sub-contracts. ar.o a.sc act ~n :he cusr.ess of the Ccmpa::y ~r-"r(>_:9'~cr by (,''':S318. 07 aqer.ts.

otherwise.

16. To guarantee purchase. r.o.c, sei aS$:9:-" :,"ar,37er !ilGrtgage. p!ec;;e ct c'~.ie~\'v;sS dispose of

shares of the cap.tal S';OCK of. o: any D,::;r;GS, sBcv-:tes c. evidence vi
indebtedness createc by ani other ccmpa.r':~j ccr:;'::::"22·Jn cr corccrat.or.s: orqar.ize under the

laws of Pakistan or any cthe stats cou~::j' ra::':'::i 0'" ';OI,r'EJrnrner,1 2:~,C 'l/:iiiE: ~:--;5 owner tnereot.

to exercise aU the rights. ocv.ers 8'iC cr:vi:e;es c/ ·:Jv\!;~e~s~~'p.

and to pay for the S30':e in cas i. S:JCK, bcr.cs or ether Se~:,jr:ti;~s of :;-;;5 company: and

to essume the \A'~ole or er.) pa:'"': of :;""':€ :i~ci.';t:es of (3:iY sucn ce rson fjrf':~. cornpacy or

corporation

i 8. To have and exercise an the cowers conferred by tne laws sf Pakstan L:o:)n thE. Corr.ps ....,y

to the same extent.

character in Pakistan or elsewhere. anc to acq..:ir·c anc d.scose cf shares ant i;i!e"'~s~in such

companies or assoc.auor-s O~ ir, s:-~y C-:~19~ C'::~':la(";;eS or aSSCc,2t:·:;;;S l;: tr:e ~r:':8r!aKir.gs

thereof.

described.



2 i. To acquire from any sovsreion S13Teor autnonty. supreme. ~L!nici~:s!. :OC21 anc otherwise any

ccncess.ons. grants or decree, ngh!s or prr'.lileges whatsoever wnicn .'I':ay seem to the Company

capable cf being turnec ,0 account ano to worx ceve.oc, carry out. exercise ana Urn to account

the same.

22. To construct. rnaintain. carrvcut. v/crk. sen let Dr: l""ilr2 srid dea! in a!J ~;nds of '.....orxs. machinery.

Company.

thouqht expadrent.

26. To buy, sen, rnanufact: ...re renne. maruputate. j{Ti~c;'"t.expor; anc eS2:. ::c:h '/>/::ciSSa!e 5i,C reta.l,

in cornrnocities, substances. apparatus, !T',act:!f'l€:"j. artcles ar.c ~i~l!ngscf 3:. i\:::ds caoabie of

being usee or wrucn can conveniently be ceait in by' tne Company in connecticn yt.,'!ln any of its

ocjects

27. To acquire and deal wltn any of me folio.vin£;

8) Lanes, building, easements or other .ntsres:s ;~ imrncvac.e prc'.ce~;es. rcr ~r;e pur .cess

of the Company

C} Plant and rnactur.ery;

c) Patent, patent rigil:S or inventions, copy :'"\g:\ts. cesj£;ns. :(:::a8n!a('~s or secret

precesses: ano

0) Snares or stock or secunt.ss in or 0' any company or ;_:nGei,a~,r£ :he accu.s.tior: cf

28. To perform or de ai: or any of tne f.::l:iowrn;; ocerations acts 2' tc.rgs

a) To pay ali the costs. charges 3r:j expenses Of tne ororncuor, anc 8sta:;I'shme~t of

the Company

b) To erect buildings. plan: and rnacr.inery for the purpose cf ~~s Company



brevets, mvem.on. l.censes. urote ct.ons. conce ss.ons arc tne I!ke conterrmc

ano exclusive or non ..exclusive or !i;n~'[&c: ~igh: to ~S-Sf" cr an] secr et or orhB;

infcrrnation as to any irlvenLi..~;1 \.vl"':ic;"·:may ~ee;Y'; C2;:)"SJ:.E; (Jf [,'e;::g ~32d for ar:j

transferable instrurnenr

!he property. assets c- revenue of the CCinpany pt232:-it c: r_;L_'(2. ·r,cr:....dir.;; ::5

capital by soecial ass.cnrnern cr =r tr..;s: a."'~.J :0 g:I,.. ..:; L"',c .enc ers ccse: of sa.e

and otr.er powers as m2j see."'1 excecier-: ano tc OL.:'·:::;:-:aS2 :cceem. or p~y c~

any such securities
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Sponsor Profile

China Communications Construction Company Limited ("CCCC") is the main sponsor of
the Project and will hold 75.5% equity in the Project, while the remaining 24.5% equity
will be invested by Tianjin Energy Investment Group Company Limited. Details of project
sponsors are in this section



TECHNICAL DETAILS OF THE PROPOSED
FACILITIY



Technology, Type and Model of Proposed Facility
1. Plant Technology

The Project considers a 300 MW coal-fired power plant as the total installed capacity. Given the
current grid dynamics, the configuration has been decided as 2x150 MW. An option has been left
open for a further 300 MW expansion in the future.

1.1 Layout Diagram
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Boiler will be ultra-high pressure, once intermediate reheat, natural circulation, single furnace, 1t-

type layout, four-corner tangential combustion, balanced ventilation, all-steel cradle, dry-bottom
pulverized coal fired boiler.

Boiler is optimized for the South African bituminous coal. Boiler will be of open-air or semi-open
layout; boiler operation floor will have an island-style layout, with one-unit one-boiler system.

~.



The boiler model, its parameters and main technical specifications are as follows:

Maximum continuous evaporation of boiler t/h 471.1
Superheater outlet steam pressure MPa(g) 14.42
Superheater outlet steam temperature °C 541
Reheat steam flow t/h 389.3
Reheat steam inlet steam pressure MPa(g) 2.94
Reheat steam inlet steam temperature °C 359
Reheat steam outlet steam pressure MPa(g) 2.74
Reheat steam outlet steam temperature °C 541
Economizer inlet water supply temperature °C 247
Exhaust temperature °C 135
Boiler guaranteed efficiency (TRL) % 92.1
Air preheater type Three-position rotary type
Steam temperature adjustment mode Superheated steam adopts two-stage water-

cooled way to adjust the steam temperature, and
the reheater adopts flue gas bypass baffle to
adjust the steam temperature which is
supplemented by micro-sprinkler

1.2 Turbine and Generator

Steam Turbine

Type High pressure, once intermediate reheat, single
axis, double cylinder double exhaust, single back
pressure condensing steam turbine

Model N150-13.73/538/538
Kate power ~A'A , 11:'n

"'YV J.JV

Rated speed r/rnln 3,000
Guaranteed heat consumption kJ/kWh 8,233
Direction Clockwise
Main steam Quantity t/h 446
Main steam valve steam pressure MPa.a 13.73
Main steam valve steam temperature °C 538
High pressure cylinder exhaust pressure MPa.a 2.82
High pressure cylinder exhaust °C 322.4
temperature
Reheat steam quantity t/h 369.2
Combined reheat valve pressure MPa.a 2.54
Combined reheat valve temperature °C 538
Exhaust steam pressure kPa 7.80
Cooling water temperature °C Designed: 28· Max: 31
Regenerative heating series 7 grades (2 high + 1 deoxygenation + 4 low)
Feedwater temperature °C 245.3



Generator

Model QF-150-2
Rated power MW 150
Rated voltage kV 15.75
Rated current A 6,873
Rated power factor 0.80 (lagging)
Rated speed r/min 3000
Cooling method Air cooling
Excitation mode Self-shunt excitation system

1.3 Combustion and Thermal System

The design scope of the system includes: cold and hot air systems, powder delivery systems,
milling systems and flue gas systems.

1.4 Pulverized Coal Preparation System

Pulverization System

This study is based on opposed firing or corner tangential combustion. The type of mill and
pulverizing system will be direct-fired milling system based on the coal quality characteristics, the
possible coal variation range, the nature of the load, the mill application conditions, in combination
with the furnace structure and the burner structure types, etc. The Project is envisaged to use
bituminous coal which is very volatile and has explosive properties; the design coal's Hardgrove
Grindability Index ("HGI'') is 53, with moderate grindability. As per previous available data, the
erosion wear index Ke is about 0.95, which is a slight wear. Keeping in view the volatility of the
design coal, the grindability index, moisture and ash, and the possible coal varying range, the
Project should adopt a medium-speed coal mill with positive pressure primary air fan direct
blowing coal pulverizing system. The pulverizing system is described below.

The primary air will be supplied by two primary fans, and will enter the mill through two routes;
one route will be heated through the air preheater as the hot primary air, and the other will serve
as the pressure cold primary air. And then through the automatic adjustment by mill inlet hot
primary air adjusting damper and the cold primary air conditioning damper, the mill inlet can
obtain a satisfactory mixture of air temperature and flow. The mill will be equipped with air flow
measuring device to measure the amount of primary air and adjust the wind and coal ratio.

The raw coal will be transported to the medium-speed mill by the coal feeder, dried and milled,
and then separated from the desiccant (primary air) into the mill outlet separator. The fine
pulverized coal enters the furnace for combustion, and the dis-qualified pulverized coal will return
to the mill to continue milling, and the alien debris which is hard to mill enters the reject collection
system.

Coal Mill

The coal mill will be sourced from China and will be HP-type, medium-speed, bowl-type coal mill
produced in China. Medium-speed coal mills produced by Chinese manufacturers have been used



before for 150MW to 350MW units. Each boiler will equipped with four HP-type mills, of which
three are running and one spared.

Primary Air Fan

Since the cold primary air fan has such characteristics as little wind volume, high pressure, high
speed, high requirements for the manufacture of materials, the Project will use double suction
support centrifugal fans.

Raw Coal Hopper and Feeder

Four raw coal buckets are equipped with four coal feeders and four medium-speed mills; except
the raw coal bucket corresponding to a spare mill. The total effective coal storage of the three
raw coal buckets will range from 8 to 12 h coal consumption at BMCR.

1.5 Flue Gasand Air System

The boiler will be equipped with balanced ventilation; each boiler flue system will be configured
with two (2) 50% capacity double suction support centrifugal blowers, two double-chamber five-
electric field electrostatic precipitators (interim) and two static-blade axial flow fans or centrifugal
fans.

Blower

Each flue gas and air system will be equipped with two 50% capacity centrifugal blowers.

Electrostatic Precipitator
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environmental standards in Pakistan and to optimize efficiency, investment, land requirments,
etc. The selected ESP will be able to achieve efficiency under the following conditions:

1- In the design conditions and meteorological and geographical conditions of the power
plant;

2- A power supply area does not work (small partition power supply is equivalent to in-
operation of two small partitions);

3- Flue gas flow is calculated according to the dust collector inlet flue gas in the maximum
continuous evaporation of boiler, and the margin should be 10%;

4- Flue gas temperature is the design temperature plus 100°C.

Induced draft fan

The medium induced by the fan will be dust-laden gas, at a temperature of approximately 120°C,
this phase tentatively sets 2 centrifugal fans, which are for operation totally, and no spare is
provided.



Chimney

Chimney type and height will be designed to meet the environmental requirements and chimney
corrosion requirements, and restricted by the power plant geological conditions, seismic intensity
and other factors; it is proposed that the project can adopt the sleeve chimney with height of
180m (subject to the final EIA report).

Desulfurization and Denitrification

The desulfurization and denitrification equipment shall be provided as per the local emission
standards; the desulfurization shall adopt seawater desulfurization process, to control sulphur
oxide ("50/') emission concentration less than the local standard, and simultaneously set SCR
denitrification facilities for effective control of nitrogen oxide (,'NOx'') emission concentration.

1.6 Thermal System

Main steam and reheat steam system

e. The main steam and reheat steam system will adopt the unit double control system; in order to
improve the unit, start performance and recovery quality, and to meet the minimum flow
requirements in minimum load operation, While achieving FCB function, each unit has a set of
high pressure and low pressure two-level series of turbine bypass systems, Capacity is tentatively
set at 100% BMCRhigh pressure bypass + 65% BMCR low pressure bypass, final capacity will be
determined in the basic design phase combined with the rnanufature's proposal.

Main water supply system

The main water supply system is equipped with two 100% capacity electric water supply pumps,
one electric water supply pump :S funning, and the other electric water supply pump spared.
Water supply console main line does not have a control valve, and the regulation is realized
through the feed pump speed changes. DN100 electric bypass is set, and a water supply control
valve is provided to meet the start and low load operation adjustment. Two high pressure heaters
share a big bypass.

e Regeneration system

The unit has seven sections of extraction steam for heating by the regenerative system, of which
the first two extraction steams are connected to two high-pressure heaters, the third section used
for the heating by the deaerator, the last four connected to four low pressure heaters one of
which is mounted on the condenser throat. When the deaerator pressure drops to the constant
pressure working pressure, its steam source is switched from the three-stage extraction to the
auxiliary steam system.

Auxiliary steam system

The steam source of the auxiliary steam header is made up of three routes, in which one route
is supplied by three-section steam extraction, and the other route by two-section steam after
extracted by the pressure relief valve, and the last route by the start boiler.



Condensate system

The project uses titanium tube condenser, and the condensate pumps are two 100% rated
capacity pumps, one used and the other spared. After the condensate passes the shaft seal
heater, the main line passes through No.1, 2, 3, 4 low pressure heaters and then into the
deaerator; each low pressure heaters adopt a separate bypass system.

Heater drain system

Regeneration system consists of 7 levels, including two high-pressure heaters, a deaerator, and
four low-pressure heaters. The steam turbine has seven sections of steam extraction for heating
by the regenerative system. The first two sections are connected to two high-pressure heaters,
the third for the deoxygenation heating and auxiliary steam, and the latter four to four low-
pressure heaters. High-pressure heaters, low-pressure heaters use a systematic flow of drain, of
which No.2 low pressure drain is sent to the condensate pipeline at the heater outlet with drain
pump.

Circulating cooling water system

The circulating water adopts the open circulation system, and the circulating water inlet and outlet
pipes are respectively equipped with electric butterfly valves, the circulating water inlet pipes with
rubber ball cleaning units. Water heat exchanger, water ring vacuum pump and other cooling
water from the circulating water inlet lead. Turbine generator oil cooler, generator air cooler and
other auxiliary cooling water using closed circulatory system, cooling water through the closed
pump boost, through the water heat exchanger cooling and sent to the cooling equipment.

1.7 Electrical
1.7.1 Overview

The Project has been assumed to have access to the power grid with primary 220 kV voltage and
the access plan is as follows: Power plant has two 220kV outlet lines, that is, the two new outlet
lines get access to the new 220 kV substation; the new line conductor section is 2x630 square
millimetres ("mm2"); the power plant needs to have the branch operating conditions. Final access
system program shall be subject to the demonstration results in the access system subject report.

1.7.2 Main Electrical Wiring

Both units get access to the system via 220 kV voltage, with 2 circuits of outlet lines; 220 kV
indoor GIS distribution device is provided in the power plant. The main wiring adopts the form of
double bus connection and the generator-double coil transformer unit wiring to get access to 220
kV electrical distribution device.

Generator lead-out line adopts full-chain off-phase closed bus, and the generator outlet
temporarily considers the installation of circuit breakers. The generator outlet circuit breaker is
installed between the generator and the main transformer, which can reduce the switch of
auxiliary power when the unit starts and stops, improve the reliability of the plant power, prevent
the expansion of main transformer and high voltage transformer, reduce the hazard of main
transformer high-voltage side non-full-phase running negative sequence current on the generator



rotor, reduce the high-side circuit breaker operating frequency and operation impact on the
system as well as the trend changes.

This project each unit set up a non-excitation voltage double-winding transformer as a high-
voltage work to change. Two units together set up a start / standby change as the unit start,
standby power. The main transformer temporarily considering the on-load regulator, high-voltage
auxiliary transformer considering non-excitation voltage regulator, whether the main transformer
or high voltage auxiliary transformer should be adopt on-load regulation will be concluded in the
next stage, according to the system to conduct a detailed calculation. The unit start standby
power supply can be sent through the main transformer to the high Voltage auxiliary transformer,
it can also through the start/standby transformer.

220 kV system adopts the direct grounding, which is achieved through the direct grounding of
the neutral point of the main transformer high-voltage side. The neutral point of the generator
adopts the grounding transformer and the secondary side series resistance to reduce the damage
of the ground fault current to the iron core and suppress the transient voltage no more than 2.6
times of the rated phase voltage. Main transformer and start standby high voltage side neutral
point is directly grounded, and 6.6kV system adopts the un-grounding mode.

1.7.3 Selection of Major Electrical Equipment

220 kV power distribution unit is temporarily of the indoor GIS layout, double bus wiring, with a
total of 8 intervals, including: two (2) main transformer incoming line interval, one (1) start-up
transformer incoming line interval, two (2) outgoing line intervals, a bus interval and two (2) bus
equipment intervais. 220 kV GIS equipment is SF6 insulation type, with the rated current of 4,000
amperes CA''), short circuit current of 40 kiloamperes CkA''). The rated current of 220 kV circuit
breaker and isolation switch is 3,150 A, and ultimately subjected to Pakistan NTDC access system
report and approval advice.

The main transformer adopts three-phase double-winding low-loss forced oil circulation air-cooied
transformer, with the capacity temporarily of 190 Mega Volt Amp C'MVA'') (depending on the
generator plant, and the exact number will be determined after the main unit is ordered), the
voltage ratio of 242 ± 8 x 1.25%/15.75 kV, the impedance of initially Ud = 14%, and the main
transformer adopts the on-load regulator; Generator circuit breaker is the imported SF6 circuit
breaker, with the rated current of not less than 7,600 A, and rated breaking current of 80 kA.

1.7.4 Electrical Equipment Layout

The overall electrical plan is of the conventional arrangement, and the main transformer and the
high-voltage auxiliary transformer are arranged outside the main power house's column A.
According to the 6kV auxiliary power system high-voltage auxiliary transformer setting program,
each unit has a high voltage auxiliary transformer installed in front of Column A of the steam
engine room after the main transformer, in order to reduce the length of the auxiliary branch
closed bus at the generator outlet. High-voltage auxiliary transformer and main transformer are
equipped with firewalls.

220kV power distribution device is close to the transformer area, with double bus wiring, indoor
GIS layout, and a total of eight intervals. The current phase's two main transformer and one



start/standby transformer's incoming lines are connected by GIL, and two (2) 220kV outgoing
lines are connected to power distribution device by the overhead line and. 220kV network control
room is arranged nearby the 220kV power distribution device.

1.7.5 Auxiliary Power System

Connection of auxiliary power

The unit normal high-voltage power supply is connected from the generator outlet circuit breaker
and the main transformer low-pressure side, and the high-voltage plant start/standby power
supply is led from the plant 220kV system or start/standby transformer; each unit in this phase
sets a high-voltage auxiliary transformer, temporarily no-load regulator three-phase split
transformer. And the use of a split transformer or a two-coil transformer as the auxiliary
transformer will be determined in the next stage according to the determined process load
through calculation.

The access power grid of Gwadar is weak, the project shall consider setting the black start
generator.

High-voltage auxiliary electrical wiring and arrangement

Each unit is provided with one HV unit auxiliary transformer with two sections of 6.6kV unit bus. The
load, common load and desulfurization load of the double-set auxiliary machine of the turbine and
boiler are tapped onto the bus section A and B.

The HV side power supply of HV auxiliary transformer is connected as branches by the generator
outgoing line of the unit, and the LV side is connected to two sections of 6.6kV operating bus for each
unit.

Two units are provided with one common HV starting/standby transformer (on-load voltage regulation),
of which the 6.6kV side is connected to two sections of 6 6kV operating bus for each unit as a standby
power to ensure that the sufficient capacity of starting power supply is supplied to unit for startup and
the reliable spare capacity is also supplied.

"F ast switching device" is used between the incoming line power circuit breaker and the standby power
supply circuif-breaker of the auxiliary working busbar, so as to support fast and smooth transition
between the HV unit auxiliary transformer and the startup/standby transformer.

e The motor circuit of 1000kW and above, and the transformer circuit of 1250kVA and above shall adopt
the vacuum circuit breaker; the circuit requiring frequent starting and stopping, the motor circuit below
1OOOkWand the transformer circuit below 1250kVA shall adopt high-voltage fuse + vacuum contactor
(F + C).

Integrated water pump is about O.7km from the main power house, and two integrated water
dedicated transformers are provided, with a total of two (2) low-voltage busbars, which are of
the contact switches, and the two transformers are mutually spared.

Low-voltage auxiliary power wiring and layout

Low-voltage auxiliary power system adopts 400/230V, and the neutral point is the direct
grounding system, PC-MCC, power and lighting are of separate power supply: The power is of



three-phase four-wire power supply; lighting and maintenance network adopt the neutral potnt
direct grounding mode and three-phase five-wire power supply.

In order to ensure the shutdown safety of unit in case of AC power outage and the emergent
spare of important load, considering the actual local situations, two units will have two 400kW
emergency diesel generators (the exact capacity will be confirmed by calculation in the next
stage) as the security power supply in alternating current accident. Diesel generator sets are the
mobile container type.

Low-voltage auxiliary power distribution devices are in the steam engine room and boiler room
load centre, to achieve physical dispersion. The main power house inside and outside 400/230 V
power centre (PC) and motor control centre (MCC) use the extraction and drawer switchgears.

DC system and AC uninterruptible power supply

The DC system of the unit control room is equipped with a 220 V DC system for each unit as a
reliable power supply for such loads as the unit control, signal, relay protection, automatic device,
accident lighting, DC oil pump and AC uninterruptible power supply, etc. Each unit 220 V DC
system sets a group of 220 V battery, which are valve-regulated sealed lead-acid batteries, and
no terminal battery is provided.

DC system wiring adopts single bus section, and the battery is connected to the two buses; in
the normal condition, the two buses run at the same time. Two units are equipped with three
sets of charging equipment, in which # 1 unit is equipped with two sets of charging equipment,
one as a dedicated charging device of the unit, and the other as the public backup charging
equipment of two units; the public charging device output knife switches are chained.

In order to ensure the uninterrupted and reliable power supply for the automation device, a 40
kVA AC uninterruptible power supply ("UPS'') is set up for each unit in the current project. The
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stabilization performance; its working principle is that, in normal condition, the working power is
connected from the auxiliary power, converted into direct current after rectification filtering, and
then converted into alternating current by the inverter to supply power to loads. When the input
AC power is lost, the inverter is powered by the 220 V DC system, and a bypass power supply is
used as the power frequency AC power continuously to loads during the maintenance ofe converter.

Electrical system control and protection

A unit system unit boiler power centralized control mode is proposed; temporarily a control
building is set according to the scale of one control centre for two units. The separate network
control room is set, and the network control equipment is set locally in the 220kV network control
room. The new central control building will be arranged between the two (2) boilers after the
steam room.
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Prospectus
Introduction of Applicant

China Communications Construction Company Limited ("CCCC"), intends to set up a 300 MW
imported coal based power plant at Gawadar, Balochistan. CCCC is a public limited company
incorporated in China having incorporation no. 100000000040563. The registered office of the
Company is No.85, Deshenmenwai Street, Xicheng District, Beijing, China.

The Joint Cooperation Committee of CPEC ("JCC"), keeping in view the strategic importance of
Gawadar to CPEC decided to that a 300 MW imported coal based power project must be set up
at the port city of Gawadar. For this purpose, CCCC was nominated by JCC to undertake this
Project on an expedited basis. Accordingly, CCCC filed a Letter of Interest ("LOI") application
with Private Power and Infrastructure Board ("PPIB") and were issued a Notice to Proceed on
12th April 2017 and the LOI on 26th May 2017.

Salient features of the facility for which license is sought

The broad parameters of the project are as under:

Type of Technology:
Location:
lnstailed Capacity:
Fuel:
Net Thermal Efficiency:
Auxiliary Consumption:
Annual Generation:

Pulverized coal based power plant
Gawadar, Balochistan
02 x 150 MW
Imported Coal
37.00%
9.3%
2,026 GWh

Proposed Investment

The total cost for the project is approximated USD 492.94 Million, which is expected to be
financed in a debt to equity ratio of75:25.
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Schedule III
General Information

e,

(i) Applicant's Name China Communications Construction
Company Limited

(ii) Registered Office No.SS, Deshenmenwai Street, Xicheng
District, Beijing, China.

(iii) Plant Location Gawadar Port, Balochistan

(iv) Type of Generation Facility Imported Coal based Power Plant

(v) Commissioning/Commercial April 2021Operation Date

Expected Life of the Facility from
(vi) Commercial 30 years

Operation/ Commissioning

(vii) Expected Remaining Useful Life of 30 yearsthe Facility

1. Location maps, site maps and land

• Site map and Plant Layout attached as Annexure -1

• The Project will be located at Gawadar, Balochistan. The Project will be located
within the jurisdiction of the Port, near the Sur Bundar area and will require a
total of 330 acres of land. '

2. Technology, Size of Plant and Number of Units

(i) Type of Technology Pulverized coal based Power Plant
(ii) Installed Plant Capacity (Gross) 300 MW (Gross)
(iii) Number of Units 2 x 1S0 MW

(iv) Unit make, model & year of 2017
manufacture

(v) Auxiliary Consumption 9.3%
(vi) Net Ca_Qacity 272.10 MW

3. Fuel: Type, Imported/Indigenous, Supplier, Logistics
I (i) I Primary Fuel Bituminous Coal



(ii) Alternate Fuel Nil
(iii) Fuel Source (Irnported/Indioenous) Imported

To be primarily sourced out of South
(iv) Fuel Supplier Africa under a mix of long-term,

medium-term and spot purchases
-(~) Supply Arranqement rshiopinq l( Marine Y+ rtruckl{Inland)

(vi) Fuel Storage Coal yard with storage capacity of 60
days at full load

4. EmissionValues
Primary Fuel

(i) SOx (mg/Nm3) 100

(ii) NOx (rnq/Nm") 100

(iii) CO2 N/A

(iv) CO (mq/Nrn") 800

I (v) I PMlO(mg/Nm3) 30

s. CoolingWater Source
I (i) I Cooling Water Source/Cycle I Once through cooling with seawater I
6. Interconnection

(i) Nearest Grid Facility Proposed 220 kV Gwadar Substation

(ii) Distance of Grid from Project Site rv20kms

(iii) Voltage Level 220kV

(iv) Single Line Diagram Attached as Annexure-2

Note: The final interconnection proposal shall be determined by NTDC

7. Infrastructure

(i) Road The N10 National Highway passes north of the Project Site; the
highway can connect to Gwadar Port and will become the main



access. A port expressway has been planned for the east bay of
Gwadar Port which will connect to the Nl0 National Highway.

Currently, there is no railway line in the vicinity of the Project
(ii) Rail Site, however, there is a plan for a new railway line which can

also be used for the power plant in the future.

Gwadar Port lies to the southwest of the Project Site. The Project

(iii) Port
envisages using the existing port infrastructure for coal receival
from ocean going vessels and loading the coal onto trucks for
transportation to Project Site.

Staff
Staff colony will be constructed within the project premises for

(iv) housing of project personnel and will be provided with adequate
Colony

amenities.

(v) Amenities
Amenities typical to such a site including dispensary, club house,
cafeteria, playgrounds, mosque etc.

8. Project Cost and Financing
Estimated Project Cost* USD million
Capital Cost (incl. Owner Site EPCWorks) 342.00
Based on European boiler
Other Non-EPC Costs

Land Acquisition 12.00

Project Development Costs 11.67

Company and Sponsor Costs 22.42

Custom Duties and Withholding Taxes 20.41

Insurance during Construction 3.42

O&M Mobilization 3.62

Sinosure Fee 36.03

Financing Fees and Charges 13.10



Interest during Construction 27.69

Total 492.64

Debt 369.71

Equity 123.24

9. Project Commencement and Completion Schedule

Activity Duration
Start Date End Date

(Months)
Issuance of LOI 26-05-17
EPCActivities 04 15-07-17 15-11-17
Grid Study and approvals 03 14-04-17 20-07-17
CPPA-GConsent 10-04-17
Generation License Application & Approval from

03 12-07-17 12-10-17
NEPRA
Tariff Application and Approvai from NEPRA 03 12-07-17 12-10-17
Issuance of LOS 0.5 12-10-17 26-10-17
Signing of IA and PPA 03 26-10-17 26-01-18
Financial Close Activities 06 26-10-17 26-10-18

--

Construction Activities 30 26-10-18 26-04-21
Commercial Operations Date 26-04-21

10. Environment and Social Soundness Assessment

An Initial Environmental Impact Assessment is being carried out by Project's
consultant and will be provided when completed. However, the Project and its
Sponsor's unequivocally undertake that the Project will meet all Pakistani
environmental standards.

11. Safety and Emergency Plans

Attached as Annexure -3

12. System Studies, Load flow, Short circuit etc.

Detailed Interconnection and Grid Study is being carried out by National Transmission
and Despatch Company Limited ("NTDCL") and will be provided once completed.

13. Plant Characteristics

1 (i) 1 Generation Voltage 115,750 Volts



(ii) Fre_q_uency 50 Hz
(iii) Power Factor 0.8 (Lag) & 0.95 (Lead)

(iv) Automatic Generation Control YES
(AFG)

(1) 100% _, 50%TMCR 5%/per min

(v) Ramping Rate
(2) 50% _, 30% TMCR 3%/ per min
(3) below 30%TMCR 2%/ per min
(4) Step change in power 10%/ per min

During cold start (i.e.
when plant is started
later than 72 hours after a. Cold Start-

Time Required to shutdown) [220]

Synchronize to During warm start (i.e. minutes
when piant is started at b. Warm Start(vi) Grid and Loading the less than 36 hours after -

Complex to shutdown) [130]minutesFull Load from Cold Start During Hot start (Le. e. Hot Start-
when plant is started at [30]minutes
less than 12 hours after
shu~down)

14. Control, Metering, Instrumentation and Protection
Attached as Annexure-4

15. Training and Development
The training and development program has been given due recognition so that safe and
reliable operation and maintenance of the plant can be ensured. Training and
Development programs have been devised to properly use various tools for training.

Apprenticeship Programs: One graduate and one skilled person will be absorbed in the
plant for a period of one and half years in each of operation, electrical, instrumental and
control, and mechanical department. He will be attached with assistant executive
engineer level person. For skilled apprentice, the attachment will be with Foreman level
person. Through such program the Plant will be serving the community as well as a
database for company referral, when needed.

Training at Plant: Section wise training at plant on quarterly basis. The training to be
imparted by senior plant management as well as by industry expert. The training to be
imparted on two-tier basis; for lower management and middle management.

Training and Development abroad: The top tier to undertake management training and
refresher on a six-monthly basis and to undergo foreign career development training
every three months.



Operation and Maintenance Manuals: Referral to these manuals is a very good self-
training and development tool. They are made by the experts of equipment and systems
and are focused towards safe operation and corrective maintenance. They are very useful
when consulted before and after the undertaking the work.

Visits and Trainings at Manufacturers' Works: Visits and trainings at outsourced
maintenance firms is often a very good training source.

Working together with EPCContractor: Each plant has certain unique features therefore
the EPC contractor is often in the best position to operate and maintain. Entering into
O&M agreement for an initial period of one or two years following project completion is
a rich source of training and development of plant personnel.

Training and Development is an ongoing activity and the project Sponsors will devise the
programs such that the benefits of various types of training are best attained.
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Safety and Emergency Plan

1.1 Fire protection and explosionprotection
1.1.1 Fire protection design principle and measures for buildings (structures)

Fire protection design principle for buildings {structures}

The minimum distance among the main buildings (structures) of this project meets the minimum
distance requirements of various buildings (structures) of power plant as specified in Code for the
Fire Protection in Architectural Design(GB50016-2014) and Code for the Design of Large &
Medium-sized Thermal Power Plants (GB 50660-2011).

Fire hazard and minimum fire resistance rating of various buildings {structures}
during production

The fire resistance rating of various buildings (structures) of this project will meet the regulations
of Code for the Fire Protection in Architectural Design(GB50016-2014), Code for the Fire
Protection in the Design of Thermal Power Plant and Substation (GB50229-2006) and Code for
the Design of Large & Medium-sized Thermal Power Plants (GB 50660-2011) as per the fire hazard
during production.

Fire-proof and exptosion-proof safety measures for main power building and the
arrangement of escape corridor and access

The steel staircases that lead to various stories of steam turbine building and the exits that directly
lead to outside are provided on Row A of the main power building to ensure that the distance
from the farthest working point to safety escape exit in the main power building does not exceed
50m. All power distribution device rooms, cable interlayers and cable shafts are provided with
Class C fire doors.

In addition to meeting the requirements of existing fire protection procedure and code, the traffic
design inside the main power building concurrently considers the safety and accessibility of
production, operation and maintenance.

1.1.2 Plant-wide fire protection and alarm facilities

The design ci fire-fighting system of the power plant follows the working guideline "prevention
first and combination of prevention and fighting action", and is in accordance with the
requirements of the standards, regulations and codes listed in section 9.1.

Independent firewater supply pipe network will be provided in the plant area and will be arranged
as per cyclic pipe network.

Based on the requirements of "Code for the Fire Protection in the Design of Thermal Power Plant
and Substation" (GBS0229-2006) and different protected objects, in addition to indoor and
outdoor hydrant systems in this project, foam fire-fighting system, automatic sprinkler system,



water spray fire-fighting system, gas fire-fighting system, automatic fire alarm system, movable
fire extinguishers and the like will be provided, and a fire vehicle will also be provided.

Emergency oil tank will be provided outside the columns of Row A of the main power building to
receive the oil drained from transformer and the oil tank of steam turbine under emergency
condition.

Fire protection measures for transformer

The distance between transformers meets the fire protection requirements of relevant procedures
and regulations. Transformers are provided with oil conservators and oil drain facilities so that
the oil in oil conservator can be drained into emergency oil tank via the oil drain tube at the
bottom of the oil conservator in case of emergency oil drain.

Fire protection for cables

The fire protection of cables is designed according to the requirements of Code for the Design of
Cables of Electric Works GB 50217.

Necessary fire-resisting walls shall be provided inside cable tunnels and cable trenches; cable
shaft holes, the openings beneath switchboard and wall-penetration holes shall be plugged, and
fire-resistant partition and automatic fire extinguishers shall be provided in the locations where
cabies are dense.

Explosion-proof measures for electrical facility

The ventilator and motor in storage battery room shall be of explosion-proof type.

1.1.3 Technical safety measures for pressure vessel and explosive devices

Explosion-proof measures for boiler

Boiler will be provided with furnace safety supervisory system (FSSS). Furnace will be available
with soot-blowing function. In order to prevent the existence of combustible substance inside
furnace during furnace shutdown, furnace will be purged when main fuel trips and prior to the
ignition of main fuel. Superheater and reheater will be provided with safety valves.

Explosion-proof measures for pressure vessel

Deaerator, blowdown flash tank, high-pressure heater and low-pressure heater will be provided
with safety valves to prevent explosion.

1.1.4 Fire protection and explosion protection in oil tank farm and ammonia area

Since fuel oil tank farm is a critical fire-protection area, high enclosing wall will be provided
surrounding the area to form an independent area. Fire dyke will be provided surrounding the
fuel oil tank; the effective volume inside the fire dyke conforms to the requirement of "the
effective volume inside fire dyke shall not be smaller than the volume of the largest oil tank in



the tank bank". The distance between oil tanks and between oil tank and fire dyke meets the
requirement of "the distance from vertical oil tank to the basal slope line inside fire dyke shall not
be one half smaller than the height of tank shell". The distance among various buildings
(structures) in the fuel oil tank meets the fire separation requirement as specified in Technical
Procedure for the Design of General Arrangement and Transportation of Thermal Power Plant. In
addition, firewater and foam fire-fighting systems will be provided inside the fuel oil tank farm
according to fire protection code.

Ammonia is also a critical fire-protection area, isolation wall will be provided surrounding the area
to form an independent area.

1.2 Prevention of electrical injury, mechanical injury and other injuries
1.2.1 DeSign principle and protective measures for plant-wide lightning-protection

grounding

The lightning-protection grounding of this project will be designed according to the relevant
requirements of Overvoltage Protection and Insulation Coordination of AC Electrical Installations
DLjT620. The incoming lines/outgoing lines of 220/132kV power distribution devices will be
provided with lightning rod and lightning conductor; independent lightning rod will be provided
in fuel oil pump house; several lightning rods will be installed on the top of stack; lightning
arresting band will be provided on high buildings such as the coal crusher house of coal-handling
system, etc., to protect against direct strike lightning.

Fuel oil pump house and its piping will be provided with static electricity and lightning induction
protection.

The plant-Wide grounding will be in accordance with Code for the Design of the Grounding of AC
Electrical Installations GBS006S-2011, and grounding material will be of steel.

1.2.2 Technical measures against electrical maloperation

1. Blocking device is provided between disconnecting switch and applicable circuit breaker
and between knife switches. The blocking device is consisted of mechanical,
electromagnetic and electrical circuit blocks.

2. High-voltage switch cabinet will be consisted of the equipment available with "five-
prevention" function.

1.2.3 Isolation and protection measures for live electrical equipment

1. The safely clear distance of all items of live electrical equipment is not smaller than the
minimum value specified in relevant procedures.

2. The enclosures of live electrical equipment are ground.
3. In order to prevent overvoltage from endangering personal safety, contact potential and

step potential shall be decreased as far as possible when the form and arrangement of
grounding device are determined; And measures shall be taken to ensure that contact
potential and step potential will not exceed the values specified in relevant procedures.



1.2.4 Measures against mechanical injury

There is a great amount of rotating equipment during the operation of power plant; it is essential
to get done well with the protection of rotating machinery to protect the personal safety of
operation personnel. It intends to take the following measures in the aspect of preventing
mechanical injury:

1. The exposed rotating part of rotating machinery is provided with protective hood.
2. Necessary blocking device is provided for rotating machinery.
3. The crossover staircases with guardrails are provided at the crossover point of long-

distance conveying machinery.
4. Protective hood and removable guardrails are provided at the shaft ends of the tail roller

and all other turning rollers of belt conveyer respectively.
5. Protective hood or shield is provided in the rotating part of the equipment of coal-handling

system; Removable guardrails are provided on the two sides of belt conveyer; guard fence
is provided below the weight box of vertical tension device.

6. Enclosing shield is provided within the throwing range of belt iron separator.
7. Belt coal conveyer is provided with start-up predictor and the device against wrong start-

up; Pull switches are provided along the line so as for brake under emergency condition.

1.2.5 Measures against fall injury

1. Guardrails or cover plates will be provided around the staircases, platforms, pits, basins,
openings and holes of the power plant. The height of the guardrail around indoor
platforms and openings/holes is not smaller than 1.0Sm; the height of the guardrail
around outdoor platforms and openings/holes is not smaller than 1.10m; the height of the
guardrail around the platforms and openings/holes above 20m high is not smaller than
1.20m. Anti-slip measures will be taken for staircases and platforms.

2. The parapet with clear height being above 1.20m is provided on the roof that can be
stamped.

3. The access ladders on stack and the like are provided with guard rings; Resting platform
is provided in the middle of access ladder.

1.3 Safety Colourand Marking

The colour-conditioning design for workplace is in favour of strengthening identification sense,
concentrating attention and reducing asthenopia; and, colour-conditioning design can adjust the
emotion of operation personnel to improve labour enthusiasm during operation, to improve
production efficiency and to decrease the occurrence rate of accident.

In accordance with the regulations of Safety Colour GB2893-2008 and Safety Marking GB2894-
2008, four kinds of safety colour, i.e., red (representing prohibit and danger), yellow
(representing warning and attention), blue (representing instruction and observance) and green
(representing passing and safety), will be used to transmit safety information so that personnel
can promptly find or identify safety marking, and can be reminded of in time, thus preventing the
occurrence of accident and hazard.

See the following table regarding the location and type of safety colour and safety marking.



Marking Safety Location Content
Colour

Prohibit Red Cable Entry, the entrance of oil system No smoke or fire
room

Warning Yellow Fencing of electrical equipment Warning electric
shock

Equipment enclosure or framework on Warning high
which temperature-rise exceeds 65K temperature
Guardrails around collecting well and Warning drop down
lifting hole
Upper end of steel ladder above 2.0 m Warning drop down
The entrance of mechanical maintenance Warning mechanical
room and re(J_airsho_Q_ injury
Inclined steel ladder above 55° Caution stumbling
Main traffic crossings Warning vehicle

Instruction Blue Compressed air equipment house Ear plug required
Prompt Green Fire-fightin g facility H_ydrant

Fire extinguisher
Fire hose

Evacuation exit Escape corridor,
emergency door

1.4 Other Safety Measures

The design of lighting system will be in accordance with Technical Regulation for the Desiqn of
the Lighting of Power Plant and Substation (DL/T5390-2014). The lighting system of this project
is consisted of three independent subsystems, Le., normal AC lighting system, emergency AC
lighting system and DC emergency lighting system.

The AC lighting system will be of 380/220V three-phase four-wire neutral solidly grounded
system; lamp voltage is 220V, and the lighting voltage for the maintenance of boiler body is 12V.
As for the lighting of cable tunnel, 220V power supply with leakage protection will be adopted.

Various corresponding Units in the main power building will be provided with main AC emergency
lighting switchboards respectively. The main AC emergency lighting switchboard will be supplied
from the normal lighting section of corresponding Unit during normal operation, and will be
automatically switched to emergency power supply in case of emergency condition.

DC emergency lighting device is only arranged in central control room and diesel generator house;
emergency lighting inverter switchboard is arranged in central control building, with supplied
being powered from 220V DC switchboard and emergency power supply section. DC emergency
lighting device is powered from emergency power supply section during normal operation, and
will be automatically switched to DC power supply after all AC power supplies disappear. DC pilot
lamp is provided inside the main loop of the central control room.



1.5 Labour Security Authority and Facility
1.5.1 Working Environment Monitoring &. Supervision

It is tentatively considered to set up a working environment monitoring & supervision station in
this project.

1.5.2 Safety Education Office

It is tentatively considered to set up a safety education office in this project.

1.6 Security System

Based on the actual situation of the legal address and site of this project, see the special report
entrusted by the Owner for details about security proposal.

1.7 Comprehensive Assessment

After the above-mentioned measures are taken. the safety work condition of the workplace of
the operation personnel of the power plant can meet the requirements of relevant standards.

2. Occupational Health

2.1 Basis for Preparation
2.1.1 Applicable China national standards, regulations and codes

--
1. General Rule for the Design of the Safety and Health of Production Equipment (GBS083-

1999);
2. Hygienic Standard for the Deslqn of Industrial Enterprise (GBZl-2010);
3. Occupational Exposure Limit for the Hazardous Factors in Workplace, Part 1: Chemically

Hazardous Factors (GBZ2.1-2007);
4. Occupational Exposure Limit for the Hazardous Factors in Workplace, Part 2: Physical

Factors (GBZ2.2-2007);
5. Code for the Oesiqn of Noise Control in Industrial Enterprises (GB/T 50087-2013);
6. Standard for the Deslqn of Architectural Daylighting (GBS0033-2013);
7. Code for the Design of the Heating, Ventilation and Air Conditioning of Industrial Building

(GB 50019-2015);
8. Code for the Design of General Plan of Industrial Enterprises (GBS0187-2012);
9. Guideline for the Gas Management and Test of Sulfur hexafluoride Electrical Equipment

(GB/T890S-2012);
10. Code for the Design of Compressed Air Station (GBS0029-2014).

2.1.2 Industrial procedures, codes and regulations

1. Code for the Design of Large-sized Thermal Power Plant (GB 50660-2011);
2. Procedure for the Design of Occupational Safety of Thermal Power Plant

(DLSOS3-2012);
3. Procedure for the Deslqn of Occupational Health of Thermal Power Plant (DLS4S4-2012);



4. Technical Procedure for the General Arrangement and Transportation of Thermal Power
Plant (DL/TS032-200S);

5. Regulation for the Architectural Design of Thermal Power Plant (DL/TS094-2012);
6. Code for the Design of the Heating, Ventilation and Air Conditioning of Power Plant

(DL/TS03S-2016);
7. Technical Procedure for the Design of the Coal-handling of Thermal Power Plant, Part 1:

Coal-handling System (DL/T5187.1-2016);
8. Technical Procedure for the Design of the Coal-handling of Thermal Power Plant, Part 2:

Prevention and Control of Coal Dust (DL/TS187.2-2004);
9. Technical Procedure for the Design of the Coal-handling of Thermal Power Plant, Part 3:

Coal-handling Automation (DL/T5187.3-2012);
10. Code for the Chemistry Design of Thermal Power Plant (DL/T5068-2014);
11. Technical Regulation for Lighting Design of Power Plant and Substation (DL/T5390-

2014);
12. Specification for the Monitoring of the Working Environment of Electric Power Industry

(DL/T799.1N 7-2010).

2.2 Process links and locations where health protection shall be provided

1. Coal-handling system (including coal-unloading device, coal crusher house, belt layer and
various forwarding stations) in which dust is produced;

2. The protection measures to be taken for the locations where hazardous substance and
corrosive fluid exists;

3. The heat insulation and cooling for the main power building of the power plant belonging
to high-temperature workshop;

4. Prevention and control of the noise originated from the rotating machinery such as
turbogenerator unit

2.3 Measures against dust, toxic substance and chemical injury
2.3.1 Dust-proof design principle and measures

Dust-proof design principle

It With the design principle of the prevention and control of coal dust of coal-handling system, the
comprehensive prevention and control of "prevention first and combination of prevention and
control" will be performed for the coal-handling system of the power plant according to Hygienic
Standard for the Design of Industrial Enterprise (GBZl-2010), Code for the Design of Large-sized
Thermal Power Plant (GB 50660-2011), Technical Procedure for the Design of the Coal-handling
of Thermal Power Plant, Part 2: Prevention and Control of Coal Dust (DL/TS187.2-2004)and Code
for the Design of the Heating, Ventilation and Air Conditioning of Power Plant (DL/T503S-2016).

Comprehensive treatment measures for coal dust

The area of dust removal equipment room will be minimized in the design and arrangement of
dust removal system; close cooperation with the personnel of relevant disciplines will be obtained
to accomplish integral arrangement in combination with entire coal-handling architecture to
control the volumes of various coal-handling buildings within the most rational range by means
of sharing some passages and spaces as far as possible, thus decreasing engineering cost.



Multi-tube impulse type hydraulic dust-removing unit will be provided at the coal drop point of
the forwarding station on the head of coal bunker room. This unit can treat coal dust preferably
to reach and meet national environmental protection requirements, thus creating a good working
environment.

Negative-pressure induced draft dust-removing units will be provided on raw coal hoppers.

Dust-removing facilities are provided in coal crusher house, various forwarding stations and coal
bunker rooms to prevent dust nuisance.

Material regulators are provided in various material drop points where fall head is great, to
decrease the shock of coal brick on rubber belt and to reduce flying coal dust.

Spray facility is provided in coal yard to prevent dust nuisance in coal yard area.

Pipe transfer will be used in pneumatic ash-handling system; bag-type dust removal unit will be
arranged on the top of ash silo.

2.3.2 Measures against toxicity and chemical injury

The corrosive fluid and hazardous gases stored and produced in the locations of power plant are
mainly stored or produced inside chemical system. In order to allow the concentration of the
hazardous substance of workshop to be lower than the allowable rnaxlrnum concentration as
specified in Occupational Exposure Limit for the Hazardous Factors in Workplace (G8Z2.2 2007)
to protect the physical health of operation personnel, it intends to take the following protective
measures;

1. Protective weir is provided around acid & alkali storage equipment. Safety passages,
showers, flushing and draining facilities are provided in acid & alkali storage rooms,
metering rooms, and acid &. alkali unloading pump houses. Pumping mode is used when
concentrated acid and alkali liquor are loaded and/or unloaded.

2. Acid & alkali pipe will not be arranged overhead in the indoor locations where personnel
pass by; Where overhead arrangement is necessary, protection measures will be taken
on flange and connections.

3. The drummed ammonia that is used for chemical dosing will be placed in chemical dosing
room. Breather is provided for the mixing solution tank of ammonia liquor to prevent
ammonia from being diffused into air.

4. Chemical dosing room is provided with mechanical ventilation unit.

2.4 Heatstroke Prevention, Explosion Protection and Ventilation
2.4.1 Ventilation System

1. Ventilation of steam turbine house

The ventilation mode of natural air intake and mechanical exhaust will be adopted for steam
turbine house. Outdoor air naturally gets into the steam turbine house via the electric rainproof
shutter below the operation story on Row A and the opened windows on the operation story of
the steam turbine house; damp and hot air is exhausted with the ventilator on the roof of the
steam turbine house.



2. Central control building

The diesel generator house inside the central control building is provided with mechanical
ventilation unit, and explosion-proof axial flow fan is used for exhausting air. Cable interlayer is
provided mechanical ventilation unit, and axial flow fan is used for exhausting air. Air-conditioning
house is provided mechanical ventilation unit and axial flow fan is used for exhausting air. other
process rooms inside the central control building will be provided with mechanical ventilation
systems according to actual demand and the requirement of process equipment as well as specific
arrangement respectively; and applicable technical measures will be taken according to explosion
protection and anticorrosion requirements.

With respect to the air intake mode of various rooms, combined air inlet or shutter air inlet will
be used to naturally suck air as required.

3. Storage battery room

The battery of storage battery room is of maintenance-free lead-acid battery; emergency
ventilation unit is provided. The ventilation mode of natural air intake and mechanical exhaust
with axial flow fan is adopted. Anticorrosion and explosion protection will be considered for all
ventilation equipment.

4. All power distribution devices and MCC rooms in the entire plant are provided with
mechanical ventilation units; These ventilation units are used for emergency exhaust as
well as ventilation during normal operation.

5. With respect to the remaining production and auxiliary production buildings, mechanical
ventilation systems are respectively provided for the rooms, in which hazardous gases and
residual heat and residual moisture are produced, according to actual demand and the
requirement of process equipment; And applicable technical measures vvlll be taken
according to explosion protection and anticorrosion requirements.

2.4.2 Air-conditioning system

A central control building is provided for two Units in this project. The air-conditioning system of
the central control building mainly serves for process equipment rooms such as unit control room,
engineer room, electronic equipment room and the like.

Local split type air conditioners will be used for local arrangement and control in the remaining
control rooms of the plant and the rooms in which process system has applicable requirements
for temperature and humidity.

2.5 Noise and Vibration Prevention
2.5.1 Analysis for the environmental sound sourcesof the power plant

The environmental sound sources of the power plant mainly include the noise resulted from the
operation, vibration, friction and collision of various types of mechanical equipment; the noise
resulted from the movement, expansion, exhaust and leakage of high-pressure gas flow in various
types of fan, air duct, steam turbine and steam pipe; the noise resulted from the combustion and
vaporization of steam inside boiler and the convection process of flue gas; the noise resulted from
the alternating motion of the magnetic field of power generator, exciter, transformer and other



switchgears; and the noise resulted from the driving of the transportation vehicles and other
vehicles in the plant area, etc.

2.5.2 Design standard for noise control

In accordance with Code for the Design of Noise Control in Industrial Enterprises (GB/T 50087-
2013), the noise limits of various types of workplace are shown in the table below.

Workplace Limit
[dB(a)]

Production workshop 85
Background noise level in the duty room, observation room, restroom, office, 70
lab and design room inside worksho_Q
Precision assembly line, precision machining workshop and computer room in 70
normal operation condition
Background noise level in main control, central control room, communication 60
room, telephone exchange room, fire duty room,
general office, conference room, design room and lab
Background noise level in doctor's office, classroom, duty dormitory room 55

Note: background noise level refers to the noise level that is transmitted from outdoor to indoor.

In accordance with Hygienic Standard for the Design of Industrial Enterprise (GBZl-2010), the
noise design requirements for non-noise workplace are shown in Table 10.5.2-2/

Location Limit dB(A) Working Efficiency Umit
dB(A)

Observation (duty) room of $75noise worksho_p
Office and conference room $60 $55of non-noise workshop
Main control room, precision $70machining room

e 2.5.3 Prevention and control measures for noise

Decreasing the ambient noise of workshop is one of important measures that ensure safety
operation, protect the physical and mental health of staff and improve the working environment
of operation personnel. Decreasing noise shall first proceed with the radical treatment of
equipment, i.e., decreasing the noise level of noise source; and then, take necessary measures
in the aspect of architectural arrangement and the treatment of building construction, allowing
the ambient noise value of workshop to reach the allowable national standards. The specific
measures to be taken in design are as follows:

1. Manufacturers are requested to provide the equipment conforming to the noise standard
of national regulations when the type of various main equipment and auxiliary equipment
is chosen.

2. Control valves and relief valves shall be of low-noise valves.



3. With respect to coal crusher, high-pressure fan, attempering & depressurizing units, air
compressor and the head of steam turbine on which high noise may be produced, silencing
and sound-insulating measures shall be taken.

4. Silencers shall be provided on the steam exhaust pipe of boiler ignition and boiler safety
valve to atmosphere.

5. Sound-insulating doors and windows shall be provided for central control room where
noise-prevention requirement is high. Closet shall be provided at the entrance of central
control room; to decrease the indoor reverberant sound, porous sound-absorbing mineral
wool board lined with mineral wool felt shall be used for suspended ceiling.

6. The closed doors and windows of communication room, chemistry water sampling room
and the like, where air conditioners are used, already have sufficient sound-insulating
performance.

2.5.4 Health limits for vibration

In accordance with Hygienic Standard for the Design of Industrial Enterprise (GBZl-2010), the
health limits for local vibration strength are shown in the table below. The vertical or horizontal
vibration strength of auxiliary rooms being affected with vibration shall not exceed the limits are
also given in the table below.

e-
Daily Exposure Time (hrs) Health Limit (rn/s") Working Efficiency Umit

(rn/s')
4.0<t::58.0 0.31 0.098
2.S<t::54.0 0.53 0.17
1.0<t::52.5 0.71 0.23
0.S<t::51.0 1.12 0.37
t::50.S 1.80 0.57

2.5.5 Vibration-proof measures

1. Manufacturers are requested to provide the equipment conforming to the vibration
standard of national regulations when the type of various main equipment and auxiliary
equipment is chosen.

2. Vibration-damping measures shall be taken at the connections between the ventilation
duct, endosino construction and floor slab of central control room, main control room,
unit control room, electronic computer room and the like; Their air-conditioning systems
shall also be provided with vibration-damping measures.

3. With respect to the design of steam/water pipe subject to vibration, vibration-damping
measures shall be taken for their supports and hangers.



2.6 PersonalProtection Equipmentfor OccupationalDisease

The power plant shall provide its working personnel with personal protection equipment
conforming to applicable national standards, e.g., providing anti-dust respirators for dust workers;
providing protective clothes, caps, gloves and goggles for those who contact acid and/or alkali;
providing noise-proof ear plugs for those who are exposed to noisy atmosphere; providing
necessary gas masks for those who manually add ammonia and hydrazine or manually prepare
toxic substance such as hydrochloric acid, sulfuric acid, etc.; providing shielding clothes for those
who work in microwave station and switchyard, etc. All personal protection equipment chosen
shall conform to the requirements of applicable national standards.

2.7 Warning Identification for the Hazard of Occupational Disease in
Workplaces

Warning identification for the hazard of occupational disease shall be provided in the eye-striking
positions of power plant where the hazard of occupational disease possibly occurs.

2.8 OccupationalHealth Management

Adhere to the working guideline of occupational disease "prevention first and combination of
prevention and control" to create the working environment and condition, which conforms to
occupational health standards and health requirements, for labours. Strengthen the training of
staff in occupational health knowledge to fully understand the severity and preventability of the
hazard of occupational disease, and to strengthen individual protection awareness.

Establish the strict management and utilization system for personal protection equipment to check
the allocation, distribution and use of the protection equipment of occupational disease and
personal protection equipment to ensure that staff can strictly use valid personal protection
equipment of occupational disease under normal production condition.

Establish occupational health and safety work management system to ensure that enterprises can
follow national regulation regarding the protection facility of occupational disease, i.e., the
protection facility of occupational disease of construction project shall be designed, constructed
and put into production and service in the same time as that of the main part of the project; the
maintenance and management of production equipment and protection facility shall be
strengthened during routine production to avoid the occurrence of "escape, overflow, dripping
and leakage" so as to ensure the normal operation of health protection facility; take and make
good occupational health protection measures for accident and maintenance.

Establish the management system of occupational health supervision to accomplish
institutionalized management. Carry out occupational health supervision for working personnel at
regular intervals; if occupational contraindication or suspected occupational patient(s) is (are)
found, applicable work adjustment and alteration for this type of personnel shall be performed,
and when necessary, vacation even diagnosis and treatment shall be provided to minimize the
occurrence of occupational disease.

Establish the periodic monitoring and assessment system for the hazard factors of the
occupational disease of workplace, and attach importance to the impact of the prevention and



control of the hazard factors of occupational disease on the health of working personnel during
equipment maintenance.

The emergency response and rescue plan for occupational disease shall be established and made
good after project is put into production; warning identification and notices shall be provided
according to Warning Identification for the Hazard of Occupational Disease in Workplace
(GBZ1S8-2003).

2.9 Occupational Health Authority and Facility

It is tentatively considered to set up an occupational health monitoring & supervision station and
to equip conventional monitoring apparatus and devices in this project.

2.10 Comprehensive Assessment

After the above-mentioned measures are taken, the sanitary condition of the operation personnel
of the power plant in workplace can meet the requirements of relevant standards.

~~ .
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Control, Metering, Instrumentation and Protection

Steam Turbine

Number Name Type Quantity

1 OPC solenoid valve SOLENOID VALVE 2

2 Lube oil pressure test solenoid valve SOLENOID VALVE 2

3 EH oil pressure test solenoid valve SOLENOID VALVE 2

4 Condenser vacuum test solenoid valve SOLENOID VALVE 2

5 AST solenoid valve SOLENOID VALVE 4

6 Latch solenoid valve SOLENOID VALVE 1

7 Condenser vacuum GAUGE 2

8 Lube oil pressure GAUGE 2

9 EH oil pressure GAUGE 2

10 ASP pressure GAUGE 1

11 AST pressure GAUGE 1

12 OPC pressure GAUGE 1

13 Lube oil pressure PRESSURE SWITCH 4

14 Condenser vacuum PRESSURE SWITCH 4

15 EH oil pressure PRESSURE SWITCH 4

16 ASP pressure PRESSURE SWITCH 1

17 AST pressure PRESSURE SWITCH 3

18 OPC pressure PRESSURE SWITCH 1



Generator: Rotor turn to turn short circuit monitor

Electric system:

Main HV Side of _generator step-up transformer
Check HV Side of generator step-up transformer

Metering Main HV Side of Standby transformer
Check HV Side of Standby transformer
Main Switchyard Outline

Check Switchyard Outline
87G Generator Differential Protection

32R/32
F Reverse Power/Low Forward Power Protection

40 Loss Excitation Protection
46 Generator Negative Phase Sequence Protection

Generator 49 Overload Protection
51G Generator Symmetrical Over Load ProtectionProtection 51V Complex Voltage Started Overcurrent Protection
78 Pole Slipping Protection
81 Frequency Protection
59L Turn to turn Protection
59G Stator Over-Voltage Protection
50BF Generator Circuit Breaker Failure Protection
87T Transformer Differential Protection (220kV Une included)
51T Ac Time Over-current Protection
51N Ac Time Over-current Relay for Zero Sequence
64T Ground Detector Relay
24T Over Fluxing Protection

Transformer 49 Overload Relay
Protection 260 Thermal Device for Oil

26W Thermal Device for Winding
63S Sudden Pressure Switch
63P Pressure Relief Device
71 Level Switch for Oil
96 Buchholtz Relay

Switchyard 87B Busbar differential Protection
50BF Circuit Breaker Failure Protection



ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT

2 x 150 MW COAL FIRED POWER PLANT
GWADAR, BALOCHISTAN
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Environmental & Social Impact Assessment (ESIA)
The Project

CCCC Industrial Investment Holding Ltd (hereinafter referred as Project Proponent) proposes to
construct & operate a 2 x 150 MW (Gross), [super-high pressure], pulverized-coal-power plant
(CPP) with a net capacity of (271.5] iv1W (the "Plant") over ail area of 200 acres, near Sur Bundar,
Gwadar, Balochistan as shown ill figure 1. The proposed site is located approximately 37 km from
the Port along the coast. It has an Arabian Sea towards the south, National Highway (f\110)towards
the north and the barren lands towards the east and VI/est The project site is free of any
encumbrances and is presently a wasteland \.-'1ithflat topography. The i(',ndbrm elevation is
approximately seven (7) to 21.
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Figure 1: Location or proposed site for 2 x 150 MW Coal Power Plant

The main objective of the proposed Project is to respond to the Energy Policy 2013 aiming at
utilization of coal for power generation and thus provide energy security to the Country. Once
complete, the Project wil] not only supply power to the Gwadar area, but also the Makran Coastal
region, which will be significant for relieving the supply shortaqe in Belcchistan. This Project will be
the first step towards rapid growth in Gwadar and its surroundir.q areas.

Power "viii be sold to the Central PO'NerPurchasing Age,-,cy (GIJc:rantee) Limited ("CPPA-G") under
a 30-year Power Purchase .A,g~eemenl ("PPA,") (\,', a "Take or Paf' basis and will be evacuated
throuqh d [220j kV transrnlssicn line to be Luilt by the i\atior;ai Transmission & Desr'a:ch
Company Limited.

::J Ccal ha:~di;!lg and rroce5sinq Sj"'stCli(

~ S'Jc.er::ri,ic2! boiler
a S:22:" turbine and condenser
• electrical power qeneretor and power export system
a Cooling water system
• Fly Ash and Bottom Ash handling system
• Utilities and waste management system
• Dust prevention, and fire monitoring and prevention facilities.

The layout of proposed Power Plant is shown in Figure 2.

Legal Requirement

This Environmental & Social Impact Assessment (ESL4)responds to Section 15 of the Balochistan
Environmental Protection Act 2012 and the procedures set therein. It takes into account the likely
adverse impact of activities on the physical, biological and social environment on the
macroenvironment and rnicrocnvironrnent of the project.

According to Pakistan Environmental Protection i\gency (Review of lEE & EIA) Regulations 2000, a
proponent of a project falling in any category iisted in Schedule II shall file an EIA with the
Baioch.stan Environmental Protection Agency, since the listed projects are generally major projects
and have the potential to affect a large number of people. Thermal Power Plants above 200 MW
are placed in Schedule II thus requiring an Environmental Impact Assessment.

The ELA.report has been prepared after identifying the environmental aspects and screening the
potential impacts to ensure that the proposed activities pertaining to construction and operation
of proposed 2 x 150 MW Coal Power Plant are environment friendly and evaluated through
environmental assessment carried out in accordance with applicable laws and requlations. Initial
field surveys for the ESIA study were carried out during the months of May and June 2017 by a
team of environmentalists, sociologists, botanist, wildlife specialist and marine biologist. Relevant
data to establish the baseline and to carry out environmental impact assessment were collected
during field observations in the course of surveys; consuitations and meetings with government
departments, NGOs and communities; and ground truthing of available secondary information.



Secondary information was collected from GOA, archives of the consultants, qovernmer.t
departments and NGOs, Applicable World Bank guidelines and environmental assessment
procedures prepared by the Pakistan EPAwere followed in the preparation of the ESIAreport,
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Figure 2: layout of proposed 2 x 150 MW Coal Power Plant
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ESIA Team

CCCC Industrial Investment Holding Ltd commissioned EMe Pakistan Private Limited for
conducting the ESIA study of the Proposed Project to assess the likely environmental and social
impacts that may result from Project activities and to identify measures to mitigate negative
impacts, if any. EMC formulated the followinq team of experts for conducting the ESIA study and
preparing the report:

1 I Engr. Syed Nadeern Anf I FI eject 01, ector
---::2:---+-S..::-a-q-u:7ib-,E=:"j-az--,-H,-u-ss-a""'i·n----+-,P:roject Mar.a"ger I Expert on Air DispErSion _Modeling

.---
! Spilior Environmentalist & Ecologist, iJr. Shams ul haq Mernen

-----:4:-----+-!--=Dr.i\/irza tJ"SF)ad-Afr-g-eg--lSerllo-r E-r-I'j-:~Or)m-en-t-alist&-Cfimate Change Specialist

5 I Dr. Sader Ght:uri - j Sen:orAir Q'J2iity Expert
__ 6_1 Dr. Silahid Al:1jad I Seniol· Marine Biologist

3

7 Dr. Lekhraj Kella I Senior Ecologist
-

8 Dr. Ali Rashid Tabrez ~ Senior Geologist
9 Mr. Khurram Shams Khan Social Safeguard Specialist
10 Mr. Shahbaz Ahmed Environmental Scientist
11 Engr. Sohaib Tariq Energy Management Specialist

Project Components

The project comprises the design, construction, commissioning and operation of coal-fired power
station & associated infrastructure for proposed 2 x 150 MW Coal Power Plant in Gwadar.

Sea Transport: Project Coal will be shipped via Panamax vessels from South Africa to Gwadar as
per the design coal. The total shipping time will be [16] days: [1] days for coal loading at the
Richard Bay Terminal; [14] days at sea; [1] days for coal unloading at the Port...

~,~.' Inland Transport: The coal will be either be unloaded and moved to the terminal yard for storage
or loaded directly on to trucks through the loading system and transported to the Project Site. The
road distance between the Port and the Project Site is about [40 km]

Coal Receival System: The upper part of the vehicle unloading device is semi-open, with a span
of 15m and a column spacing of 10m. Each column spacing has two unloading lots. Unloading
parking spaces are designed to accommodate five (5) trucks at one time. There will be two (2)
shifts a day, and each shift will span over five (5) hours. The hourly unloading frequency will be
approximately 13 trucks.

The lower part of the coal unloading unit is a double seam sewer. Under the sewing coal slot are
the dual belt conveyors; each belt conveyor is equipped with two bridge impeller coal feeders with
an output ranging from 100 to 500 t/h,



The coal unloading device is equipped with vibrating coal levelling grate to remove the
accumulated coal. In order to prevent the coal chute frcrn b!o(~i<ing,the coal tank wall is equipped
with the polymer wear-resistant liner.

Coal Storage: The Prcject p'ans tel set up an Ci)"l! bar bucket wheel stacker reclaimer coal field
given the annual coal requireme:--,t. Given th,'? :Jrcject 5:1:9 is affec~ed by the monsoon. the c021
field is desiqned to accc:-nr,-:od~te that; th::~ c.nnl.-!.3! ir,'::e~1t-(~~ednumber of days affectinf~ the
terminal eGa; unfcadinq cperaticn i'; 6:) d,~)'51 c/:(·.~the nurnber of consecut.vely-affectinc days is

Thf:r2 \"'!~Hbe L-'.\fO C2) (02; pile:. in the CC'2.;

hi'?i~ht c': 14 rn ar.d 2: t.~:;·t~.::lS:,',:;i \=jl~';ec: C'f 17.7 >~ 1:')'';'i',.

YOI' stOi'cg.? T~ie (C'cr ~~'2rd is eq;)pp~'d with two co;;I ;:r;~:,~~·:t~·~:sand a ];J2.0'2f, which, a::. ~ht~ coal
storage site transport aile underqrounc coal hopper co:;l supply auxiliary equiornent, can improve
the utilization of the ccal field.

To ensure the safety of coal system, the ccai f;t~ld 0:';0 has an underground coai bucket for
emergency coal supply, and the coal can be supplied by coal pusher and coal loader. The
underground coal hopper sets a vibration feeder, with rated output of 200 t/h: under the vibration
feeder, a sinqle belt conveyor is set ~h'ithrated output of 200 t/h.

Screening System: The crusher [00:71 is Jr,anged after the coal field, and two (2) s:evir:g and
crushi:lg equipment are set to match with the tW0-Wij'/ belt conveyor system. One wi!1 be running
and the other w;ii be used as J spare, or in certain cases the [,VO will be running simultaneously
but only for a short period of time. :-i'e rir;9 hammer crusher is used with output 150 t/h. feed
particle size 5, 300 mrn. and discna:gi"9 granl!ic:r't"/ :::;3D rr.m. The roller screen is used with the
output of 200 t/h, feed size 5, 300 mm, and discharqinq <j;'anularity :': 30 mm.

Conveyor Belt: The conveyor belt in front of the co::: yard is designed as: width= 800 mm,
velocity» 2.5 rn/s and quantity» 400 till. The conveyor belt after the coal field is designed as:
width= 800 men, velocity> 1.6 m/s and qUi.lly(ity'"' 200 t/h. Similar to the coal field ground belt, the
belt conveyers are of two-way setting, one will be running and the other will be used as a spare, or
in certain cases the two vvil! be runn;ng sirr.uitanecusly but or.iy for a short period of time.

The coal har.diinq system is of three-shift cperatioo. and wil: run approximately five (5) hours per
shift. In the coal unloading device and the coal field output and the trans-shipment into the main
power house, there are the belt conveyor telescopic device or electric baffle tee, which can achieve
cross-running. Tilt: bunker boy belt conveyor floor adepts the economical and reliable electric
double-sided plow unloader fer coal blending.



Ancillary Services: The project sets up the equipment for plant-entering coal and furnace-
entering coal sample preparation and measurement, calibration. deironino, and coal-containing
wastewater treatment. In order to prevent the coal field dust from flying and coal from
spontaneous combustion, water spray devices surround the coal field. In order to prevent the coal
dust in the bridge puddle (road) from flying, the spray dust removal device is set at the belt
conveyor outlet. The transfer station, crushed coal room, coal warehouse and coal pushers are
equipped with hangers for the lifting of equipment. Coal hClld!ing system is equipped with
lighting, communications, fire, ventilation, dust and ether facilities. C021 handlinq system
maintenance and repair is generally considered uy the whole plant.

Ash and slag yard: H':E ash, slag and gypsum produced in power piant will be ,-nainiy discharged
to ash storage yard that will ce set ur' to the r-orth -east side of power plant.

Major Components of the Plant [~ D{~5;gn Concept: The major components included in the
layout plan are: Ash and Slag Disposal Yard, Construction Yard, P;Jnt Area, Turbine House, Heat-2f
Bay, Coal Bunker Bay, Boiler, ESP,Cent.al Centro! Building, Stack, Transformer. 500 kV Switch Yerd,
Startup Boiler, Fly Ash Silo, Cooling TOWer and etc. The plant has been designed to meet National
Environmental Quality Standards (NEQS) as well Best Available Control Technology (BACT)
emission limits.

The commissioning and Commercial Operation of the proposed 2 x 150 MW CPP will be -30
years.

The Baseline

The geographic formation divides Gwadar into three distinct geographic zones: Coastal zone, Plain
zone and Mountain Zone. Most of the population is concentrated in Coastal Zone fol!owed by
plain Zone (30%) and Mountainous Zone (5%), Annual rainfall is very scarce, usually 4 to 5 inches
per year.
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Gwadar is situated on the southwestern Arabian Sea coast of Pakistan in Gwadar District of
Balochistan province. Gwadar is situated on a natural hammerhead-shaped peninsula forming two
almost perfect, but naturally curved, semicircular' bays on either side, namely the Paddi Zirr (West
Bay) and Deymi Zirr (East Bay). Gwadar is largely flat barren land with two hills, the Koh-e-Batil
(maximum height 449 ft.) at the head of the hammerhead peninsula and Koh-e-Mehdi (maximum
height 1,112 ft.) to the east of the city. Foilowing an earthquake in September 2013 a small island
called Zalzala Jazeera formed approximately 2 kilometers (1.2 mil off the coast.

The continental shelf of the Pakistan is a wind-forced shelf, influenced by summer monsoonal
winds that are in excess of 30 knots that blow in the southwest direction. High energy waves in the
SW monsoon influences the process of erosion. Coastal upwel!ing also prevails along Pakistan
coast, which induce higher primary productivity.

The elements of temperature and rainfa!1 are of prime importance in the study of seasons. A
synthesis of these elements leads to the four seasons described below;

j



rJE Monsoon (Cold season) - mid November to mid-February
Pre-SW Monsoon Transition period (Warm season) - mid March to mid-May.
SW Monsoon season- June, July to August
Post Monsoon Period Transition - mid September to mid-November

Tide type in Gwadar is irregular semi-diurnal tide.

~~;r~:years return perk-d ric~ 'v\';:_:~et"fe\iE!
180 years return period Ii:S it water !c~'!21
50 years return period low wate: level

The predominant direction and speed of the oceanic currents in the offshore area is generally low,
about 0.25 m/s. The speed increases to 0.5 rn/s during the SW monsoons. The constancy in
direction varies from 33 percent to 66 percent during the SW monsoons due to a variation of the
direction of winds, which affects the current. The direction is directly related to the prevailing wind
system. The current is ger:erally easterly in the SW monsoon and westerly in the N E monsoon.
There is a clock-wise gyre during SW monsoons and anti-clockwise gyre during the NE monsoons.

The Makran coast is located along an active plate boundary lying in the offshore region where
Arabian piate is being actively subducted northwards beneath Afghan and Lut blocks. The active
margin of Makran Coast remained a site of earthquakes throuqhout the historical and modern
times.

Seismotectonic studies along the Makran coast have identified a number of seismites of Holocene
times associated with capable faults. The instrumental and historic seismicity catalogue reveals
that the Makran coast active margin is marked by low seismicity presently clustered in the south of
Pasni. The infrequent large events occurred all along the Iv1akran coast. The event of 1945
(magnitude 8. I) with shallow depth of 25 km located near Pasni caused ground ruptures,
modification of landscape, rock falls, liquefactions, Fire and above ailS to 10 m high tsunami.
(Geological Bulletin Univ. Peshawar Vol. 35, pp. 43-56,2002)

Seismotectonic analysis of the Makran coastal areas shows that the risk factors related both to
human settlements as wei! as important civil structures should be rated high.

This area of the Arabian Sea is also known for its mud volcanoes, and for the episodic formation of
islands in the shallow waters off the coast. These islands are typically destroyed within months. The
oceanic crust of the Arabian Sea is, according to estimates, being subducted under Eurasian plate
at a rate of about 4 ern/year. A sediment pile of wet sticky sludge has been building up on top of
this subduction region to a thickness exceeding 6 km



The Building Code of Pakistan (2007) Seismic Zoning Map places the Gwadar area in Zone-3
(which can be subject to severe damage during an earthquake) giving a peak horizontal ground
acceleration of 0.24 to 0.32 g.

Geotechnical Investigations carried out in the area did not reveal the presence or extent of
groundwater and it was also confirmed by the local people during the sur-vey. Due to the
impervious nature of overburden deposits at site, mainly consisting of lean clay and silty clays with
traces of fine sand, the chances of discovering ground water reserves are limited. The
hydrogeological conditions of the project site and its surrounding area reflect the unavailability of
groundwater horizon in both quality and quantity. Previous groundwater investigations studies
carried out in and around the project site have also no, shown any positive results.
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In Gwadar district, rain and Non-Perennial Rivers are the main source of drinking water throuqh
storage dams built by the government or ponds located near r:uni2:i settlements, The major
seasonal rivers of the macroenvironment are Shadi Kaur in Pasni, Dasht R.iv2!· ;:1 Jiwani, Akra Kaur
and Sawar Kaur ill Gwadar and Basal in Ormara with numerous minor tributaries.

The Akra Kaur Dam, located approximately 30 km north of Gwadar is the main source of water
supply to the town but due to the increased demand, scanty rainfall as weil as rapid siltation in the
dam, this is not a reliable source.
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In compliance to Balochistan Environmental Act 2012, the baseline data of air quality of the project
site was assessed using its USEPA recommended monitoring equipment at six locations in the
environs of the proposed project area. Air Qua!ity data (concentration) of criteria pollutants such
as NOx (as sum of NO & N02), S02, CO, PMlO, PM25 along with Noise Levels were collected for 24
hours at each site. The meteorological parameters (wind speed, wind ciirection, temperature &
relative humidity) were also measured onsite. Samples were collected and analyzed in the Lab.
Results of these pollutants were compared with NEQS and found well within the limits. However, it
is expected that the pollutant level will increase but not beyond the permissible limits (NEQS) in
construction and operation phase of the proposed project.

\
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Two major types of habitats have been found in the study area which includes the intertidal area
and the adjacent landward area. The coastal area is thus comprised of areas within the intertidal
zone and also the adjacent area towards the landward side of the sea shore up to a width of one
km. It contains both land and ocean components within land and ocean boundaries that are
determined by the degree of influence of the land on ocean and ocean on land.

The area of interest in Sur Bunder (Gwadar) constitutes of consolidated day hills in the
background. Visual observations show that the beach sediments ranged from coarse to fine sand
that are typical of a gentle slope beach profile from intertidal wave breaker zone, surf zone and
the brem crest followed by the sand dunes. The beach sediments were made up of very fine sand
grains to shell particulates. The sources of sediments on the beaches were mostly of terrigenous
origin with fragmented shell pieces. The sediments observed were well sorted; suggesting strong
wave action during the SW Monsoon, generally associated with a high energy level beach. Some

)



of the sandy beach locations surveyed for coastal habitats had 2. gradual steep beach profile that
would support strong wa'Je action during the S.W monsoon period. At the highest high water
mark (l.andwards towards the Berm crest).

Tl~e exposed beeches in the area of interest shewed little vanat.cn in the types of substrate 2nd
the animal habitats, The C02St2d marine habitat survey hO\lV2V2r snowed a diversified community of
Gastropods, [);'ja!ve ~:1o;:~:s:~s,(y. Crustacean fauna on the exposed bEaches at low tide. The result
of the spa~ial dispersion of tr:e anirnal popc.ation and the distribution cattern within the habitat is
9i\'en in tacle [·,1.0. tvlos: cf tj-l2 observed !r--IVErL?brate 5r:EC;eS of rvioi:u« Vie(t~ either fcund tCJ ce
in ag~.;r2ga~:; l:~5:;:::),:;aticr':j 0:' ·'jJE.-rc randor:.i.:, di::t(i~·~t~=d;r1 tle 2iC,3 c!: interest. ThE' ag9r€'gz~~:;!j
species ob::;e:-·.,:ed in th€' h20itat S~J:\"_:"y· '!'lere C:2(;thiun-l S~")Pi Litt;~:(>~a5PPI [)iarnacles Peri(~lypt;:~spp
2rcl th~ Oc/pcd cabs, The ~~Icypod (~.~;~)\.\,1;:;5 i(:~1--:j tc have cgg:Egated substrate
(~'/,'eni~~;;sJ~ high '.~i(/L~:':··ri!2r:< c:r": t~":e' s-3f""'d~/ coast

Th-.:.r.~;r;·~;~f:'~2T ~:;sl;ii-ig :o~·rl_; r:":-iJis::,:'i·t~·C:n Gvv:vla~ in 2:.;C~' \'v3'5 J. 7LC. In Sur EL:~dErl the r(:gjsl:~?<ed
beats 3;~~;S.;.~3 and .'~4: ir, P;:~~·1:J:<·3~·Li-·~s~i5tEr'2dnumbers cf fi5;"ler~-:~en are estmated to !J':: 7;e.4-·~ in
GV/i::dar ;',~~rox. 3540 ii5:~2:r,~ei'are in Sur Bander, and 3,317 er? in Pishukan, Total fish catch
landed in Sur B'.,;nder,in the year 2014 was, 15663.s93 Kg

The nearest human settlement is the fishing village of Sur Bunder. tess than 1 krn from the project
site and 18 krn from the city of Gwader. The micro-environment describes the socio-economic
conditions of Sur Bunder based on observations during the site visit, village surveys and
consultations with stakeholders at the 10(31 level includinq representatives of the Local
Government, Non-Governmental Organizations, and Cornrnunity-Base d Organizations. Sur Bunder
is located in Gwadar's Eastbay, between the i(c.n-e-~j~e~lC~iand rabel-e-Sur. a small mountain
outcrop on the south-eastern tip of the vi:lage. Administratively, the villaqe of Sur Bunder is
spread across two Union Coul~::l:>-UC SLr Bunder and I.K Gurab.

Since independence, the coastal viliage of Sur Bundsr has played an instrumental role in
suppcrting the local and regional fishing economies. S:elferal factors ha"/E contributed to the
steady qrcv.th of the fishil~g industry in tht: area, ;nclucii~g the vast abundance of fish species.
protection of small fishing vessels from high wave action and availaoiiity of small-scale cold
storage ieciiities. To facilitate local fishermen, the Gwader Development Authority has initiated the
development of a "ew fish landing jetty and allied harbor works in a small bay created by Jabai-e-
Sur on a fast-track basis. The major components in the ailied harbor works includes a reclamation
bund, approach read, auction hail, administration buildinc, break water. repair yards, cold storage,
ice plants and packing and processing facilities.

Public Consultation

Scopine Sessions were held with all primary and secondary stakeholders including government
and non-government organizations, for the purpose of commur:ication, information
dissemination, exchange of Vi2\VS, solicitinq feedback and suggestions on issues pertaining to the
project, to plan future actions, to identify areas of concern, and initiate needs assessment.



The objectives of these meetings were to:

• Inform the Public and the Institutional and Grass root stakeholders about the proposed 2 x
150 MW Coal Power Plant in Gwadar, explain its objectives and the potential positive and
negative impacts;

• Identify and address concerns of all interested and affected stakeholders;
• Assess the level of awareness on the proposed Project,
• Instill trust between stakeholders and the proponent to promote cooperation.
n Look for information on the macroenvironment and rnkrcenvironrnent of the Project and i'~[o

significant environmental impacts that may accru: on initiation of Project activities and based
on the information given by the stakeholders estimate measures to be adopted to minimize
the severity of impact, and

• Provide a mechanism to resolve iS5'J€Sidentif.ec by communities, before project plans are
finalized and development be;::ls, the:"by, avoidinq public o.tcry ar.d rese.itrnent:

• Determine the impact of future development plans in the prcjec: 2(::,'1

Overall, the community welcomed the project and offered to collaborate with the project
proponent as and when required. They believed that development of their area would improve the
economic status of there are however, they expressed concern regarding inclusions of locals in the
economic development of Sur Sunder. Their needs and aspirations should not be ignored. They
desired that the proponent should offer employment opportunities to iocal people, wherever
possible. Stakeholder concerns and suggestions are shared below:

~ Table'ES~2:IssueS& Concemsari~ ~peqatjons of Local Community ,
..} _ 1. ,_. t .~'

• -'. r ' ',' ' ~ ~. '.t<,' 'Community Remarks
Themes' Issues'and'Col1<:etns ' ,,'" ""..;, '_, .' ' , Exnectations ' ,

_ '~ • t~.< < j :jt ~:t;( < : .... ~ t ~ ~;. fj . .,'. •

Impact on
Fishing
activities

• Fishermen raised the • Development of project • The proponent
concern that the proposed should ensure minimal shall take
project may disturb access to disturbance to existing necessary
their fishing grounds, their fishing grounds mitigation
only source of livelihoods • Where possible, access measures to

• Fish catch is already of fishermen to their minimize any
decreasing ..resulting in fishing grounds should adverse impact
reduced incomes, if there is be allowed within a on the fishing
further suppression of the 'safe' distance from the activities due to
existing resources, fishermen project the
will have nowhere to go • Identification of no-go development of

• Special consideration, in this areas for the fishermen CPP Project
regard should be given to must be clearly
fishermen with small boats identified and the same
who are most economically I communicated to them
vulnerable in the area

I
for the construction and
operation phase.

• The local fishermen should • Grievance Redress • GRM will beImpact on

\
I

" I



approach the authorities I
directly in case of any I
problems and issues

I

- Water is one of the biggestl~-ReTIable source of
problems in the area. The I drinking and domestic

1 water supply from Aha Dam i water is urgently

'

is decreasing and homes I, required for growing
have to wait for severa! nesds of Sur Bunder

I weeks before they can get i • Option of introducing
water. I desalination plant must

'I' • Underground water is I be reviewed
brackish. !

-------,. There is a s:gn:Ticant need to I· Num;-b-e-r-07f-ro-o-I-n-s''''''in---+-.-E~d''''''u-c-a-t-;-io-n-a--;-I--

I improve both the quantity government schools facilities

I
an~ .qual~ty of education I should be increased and improvement
facilities In the area. , physical structure of the will be

,- The government schools i schools should be facilitated due
have ver'} few rooms, which I reinforced to new project's

I limits the number of classes I· Number of government contributing to
I that can be conducted. The I' schools (especially at local economy.

physical structure of some of primary level) should
I match Sur Bunder's
I requirementsI- Arrangements should

science teachers in the area, ! be made to introduce
---------~---------

livelihood and
Grievance
Redressal

I'

I ~:v~~~~~t;~t;~~:~~';r~~nd

Sur Bunder, as we have been
living in the area for

! genei'"a~;ol"'~., our interests

I snould be C'~'cr"'Cl"'"e- a:....,1 i ' ..........'- .'C I ~~~ • .._......... •

I s As part of +,}-':(: dev2!opmen:
I of the ne\v ;;~:~:cetor
I srna.' ~r~ci:?;. ->~!20ats sho.rld
I
! be sep2fG;."2t..· ..;; small boo~:;,

r~e~(:~~iC;· ~~:protecticn th·3r""1

la:;;:: CC~lt:; and ::re more
V'j1neiJO:'2 to damage and
wear and tear from the se3

- Fishermen should be able to

Potable Water
Supply to Local
Community

Education
facilities for
local
communities

the government schools is in
poor condition

- There is a severe lack of

Mechanism (GRM)
should established for
the project to effectively
address all types of
complaints and
sLI:;J9Est;ors of the
community

11 The GP.iv1 with ail related
CO(T1i-;·')r1E',t5 should be
in piece before
ccr.i.ncncement ot

phose and should
continue throughout
project operations

part of
institutiona I
arrangements
for cpp Project

I- Potable water
supply to this
area will be
facilitated due
to new project's
contributing to
local economy.
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l'I Sur ~·L;n:~'L::rhas qrown
rapidly, but there are only 3

primary schoels in t;'":t: area,

; YO,J;-ig children cannot tr3'/21

II rill' from horne
---+;.-. -::r::-h-0"-existingSHU was

established in 1984 and

since then, population of Sur

Bunder has increased

significantly, but no new

health facilities have been

developed

• There is only 1male doctor,

S supporting staff and few

beds at existinq SHU

• Only limited lab facilities are

available, and no ultrasound

facilities

• There is only 1ambulance

for entire village

• Medicine is only available for

a few days a month at the

SHU

Health care

facilities fer

local

communities

on teaching arts subjects.
The development of Gwadar

is bound to require workers
with technical backgrounds,
but such edL~cr:ltion2'

facilities arc n~J~avaiLlble for

science subjects in

public schools

:
I
I
i
I
I II· Number of public health I" Healthcare
I facilities, including lab I facilities

I and ultrasound should ! improvement

match the population I will be

• Ambulatory services
should be significantiy

enhanced

• Appropriate quantity
and quality of medicine

should be available all-
year round

I· Appropriate budgetary
I allocations must be

made and disbursed to
the local UC for solid

waste management

• UC representatives
should be provided

technical expertise for

introduction of a proper_________ L- ~ _

facilitated due

to new project's

contributing to

local economy.

Solid Waste

disposa I system

• Piles of garbage can be
found in residential and

market areas of the village,

which poses a huge health

hazard for the locals

• No solid waste management

system is in place

• Local Government
representatives complained

,. ecce shall take

I care of the solid

waste

generated from

the project



employ workforce ';or solid
'N2st2 manaqernent

---------------~~.-.-c--- ~-------------~~--.~--------------L-~---~-.--~-----
• During -pE-cl'<"",,:,sons,

fishermen hardiv earn
! enough tc ,neE': their basic

I
r.eeds

I A These residents of Sur
i

Eunder \\'hc! r;":~'.·E· ea:":ed

hdV'2job Gl~\PC;'J:U~'lj~i'25in the t~-~,::'~;:--::.r~:<,::,j5of 1(>:,~;1s
aea: tbeir (2p:;!b;lities are • I~.,nappr: .."';:.,r";,~~t:2Tr3~nd!g
being wasted Ce.rter shcuid be

• Local residents, therefore established that would
Employment
Opportunity

demanded employment
opportunities both for skilled
and unskilled workers

• Moreover, local leaders
suggested that training
programs should be held for
local residents in the area of
expertise required during the
construction and operation
phase. This would increase
their chance of being hired
for empioyment by the
proponent

opportunities should be
prc";de'l rcr s:diej and

will 0'2

un.s,<ilje(~ \·\:,'")(:'::,;i5

preferred for
unskilled c{
semi-skilled
jobs t') the

extent possible.

manage the training
and job placement
needs of lccals in the
project

Screening of Alternatives, Impacts & Mitigations

CCCC Industrial Investment Holding Ltd 'Ni!1 take possession of 200 acres of land. The site is
located in Gwadar (Coordinates: 25.11 "N, 62.34 "E) in the Southwest of Balochistan. It will be the
only sea outlet in the CPEC, connecting Xinjiang 2,9LlO kilometers C'kmU)north of Gwadar, to the
Arabian Sea. The Project will be located within the jurisdiction of the Port, near the Sur Sundar
area and will require a total of 200 acres of land, which the Sponscrs wili acquire with the
assistance of the Government of Baiochistan ("GoB"). The project w:II not cause displacement of
population / relocation of villages. The adverse effect of land take is therefore not expected to be
severe.

As of now, there is the NIO National Highway which is to the north of all the site alternatives. The
highway can connect to the Port and will become the main access for all the sites. There is a
branch road to the east of Site 2 which leads to the Sur Bandar town. A port evacuation



expressway has been planned for the east bay of the Port which will connect to the NI0 National
Highway. Moreover, there is a plan for a new railway line which Can also be usedfor the power
plant in the futu reo

Towards the southwest of the chosen sites lies the Port. Construction on the port started in March
2002 and Phase I of the construction was completed in February 2015. Currently, the port has
three (3) 20,000-ton en berths and can also be used to dock two 50,000 t vessels. Phase II of the
construction process is underway. The port is managed and operated by the China Overseas Port
Holding Co. Ltd. ('Port Authority"). The port was formally opened for naviqation on 13th Nov 2016.

Designing of the proposed 2 x 150 r'vllN Coal Power Plant Project and its different components has
taken the following aspects into consideration:

)
Raw coal contains carbon (C), nitrogen (i'-i), sulfur (5), ash, trace amounts of mercury (Hg) and
other elements. Once these elements go throuqh a combustion process with air, pollutants such
as NOx, S02 and S03 and are formed. The poliutants of concern from ccal power plant are sulfur
dioxide [S02), nitrogen oxides [NOx], carbon monoxide, and particulate matter [PM] They are also
called "criteria" pollutants because the EPA sets the criteria for permissible levels. Metals are
constituents of coal and are emitted as part of fly ash during combustion. Trace metals emissions
include antimony, arsenic, beryllium, cadmium, chromium, cobalt, lead. The atmospheric pollutants
caused by coal-fired power plant mainly include S02 and NOx. As for soot and dust, the dilution,
diffusion and purification capabilities of atmosphere shall be utilized as practical as possible and
proper prevention & control measures shall be taken as well to minimize pollution impact. it
intends to take the following measures in the aspect of the prevention and control of flue gas:

Prevention and control measures for soot and dust

High-efficiency electric precipitator will be adopted in this project after analysis; meanwhile, after
soot and dust are further removed and scrubbed in desulfurization unit, the requirement that
emission capacity does not exceed 30mg/Nm3 can be met.

Prevention and control measures for 502

)
The flue gas desulfurization technology applicable to this project includes two kinds of
technology, i.e., seawater method and limestone-gypsum wet method desulfurization. Both the
two kinds of technology are the most mature flue gas desuifurization process in the world at
present, and have the advantages of high desulfurization efficiency, steady operation, high
reliability and the like. Since this project is on seaside, and the analysis with available seawater
parameters reveals that seawater desulfurization is applicable, it is recommended to adopt
seawater desulfurization, considering economic efficiency and maintenance performance. The final
determination of desulfurization process shall be based on environmental impact assessment. The
emission of S02 in flue gas can meet the requirement that emission concentration shall be
s 100mg/Nm3 can be met after desulfurization.

Prevention and control measures for NOx

_)



".S for the control of ni~~oge;1oxides. it intends to adopt low-nitrogen combustion technology and
to construct SCR unit synchronously With respect to the denitration proposal of this project, it
intends to adoot SCR for denitration, arid reducing agent wi!l be or the ammonia-producing
process from liquid ammonia. The reducing agent NH3 will be transferred to the ammonia/air
mixer in SCR. area; after ammonia is mixed '.\'it~! dilution ai: and is dluted to a safety concentration
(below 5% volume concentration) tr:e mixture is sprayed inti) the flue gas duct at the inlet of SCR

reactor via ammonia injection gr:~-:.VV:t:l the action of catalyst, t:'12 mixture reacts with the 010/ in
flue gas to form nontoxic and pcllution-free r\I,~and ,-;/) to ;",,'1',8\2 N8x. The NOx concentration

s:2ck ;-!~:ght shail be chosen r2tioral!y to (':lake '~';:2tJ'~5t crr the cffusion 2;-.d self-cleanino capacity
of =(~~"'nos~here,thus rn;i~;irTii=jng the :;F'Jl.!r.C cc;r<::'~'r!t(E.:::iC':~ of r:'o!;utant ~:nd obtaining maximal
economic benefit under the precondition tha: e::'/!ic",n'er',tal ;::;otecticn requirements are met It
is tentatively considered to US? a lSJnl-high 5:'2''::; sleeve stack to emit fiu? gas in this project; the
final height of stack sha:1 be based on tile orficld! reply of environmental protection impact
assessment

Provision of continuous monitoring system of flue gas

This project will be provided with automatically cor.tinuous monitoring system of flue gas. The
items to be monitored include soot & dust, CO, 502 and f\JOx, as wei! as applicable flue gas
parameters such as oxygen content, flue gas rate. flow, flue gas temperature and the like.

Analysis for the impact of atmospheric pollution

The atmospheric pollutant produced in ccal-fired power piant is mainly the coal-fired flue gas
emitted during production, with main pollution factors being soot & dust, S02 and NOx.

USEPA regulator; rnodei "Nasused to simulate criteria pollutants from major sources in the project
ar'2a & predict air quality for 502, i'JOx, P~/I:)& P~,ii25. Hourly rnicro-rneteoroloqical parameters like
wind direction, wind speed and ambient temperature were utilized for the modeling purpose.

The emission source data and the calculations were provided by the client.

The maximum concentration levels were modeled fer 2,~-hour averaging period and annual
averaging period to correspond with the NEQS requirements.

The results of the air dispersion modeling are presented below:
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The Annua! Maximum Ground Level Concentration (GLC) for major pollutants with and without
control are depicted in the following table:

The 24-Hr Maximum Ground Level Concentration (GLC) for major pollutants with and without
control ale depicted in the to'lowinq table:

The 180 m tall stack heights with high momentum and buoyancy takes the plume above the
highest mixing height. This results in lowest ground level concentration of air pollutants in the
study area. The stack design will conform to the following emission limits:

For all criteria pollutants (particulates, 502 & NOx), the inclusion of appropriate fiue gas cleaning

systems will meet all current requirements reliably and economically. These systems use well-

proven technology such as ESPsfor fine particulates removal, FGD for S02 control, together with

combustion modifications (low-NOx burners) for control of NOx.

LO-NOx burner plus air classification technology wi!i be used for denitrification, so as to limit the

NOx emission at the boiler outlet to fulfill the emission standard without using other DeNOx

devices.

j

!' ~,



Each boiler is equipped with two electrostatic precipitators with a dust removal efficiency of at

least 99.7%, 50 as to achieve a dust concentration of less than 30rng/Nm3 at its outlet.

Flue Gas Desulphurization (FGD) units using lime slurry wili be installed to limit 502 emissions on

the existing as well as the proposed plant.

A complete extractive-type continuous emission rnonitorinq system (CEMS) INil1be provided with

flue gas analyzers for 502, tJO", CO2, and opacity meters for the unit. The CEMS will be furnished

with sampling systems, sample conditicninq, sarnp.e !::'1(,S, analyzers, a programmable logic

rontroller (PLC), and a shelter to house the CElvlS equipment. The ~'LCwill have a redundant iink

to the plant DCS.

CO?! 2r:d coal was>: products, i"ciL;ding fly ash, bottom dsl ..,VIC! boiler 5:29. contain rnar.y heavy

rnetals. ~ncl;__;d;r\~)arsenic, lead, r~'-<_;r'-CU;j'f n!l:kel, V.,j':l2diurn: bEr:/il;LT;1, barium, cadmiurr.. chromium
selr::r';iUPl ai~df r~C!iurn, which 2(P dari0~!'ous j'Y f"e;eaSed into t~r:'./~:-O(in;er;t.\\/12jor portion of these

h20'v1' metals ira)! remain \Nith ash. The efficient ash manaocment system adopted for the

proposed power p;a'~t shall centre: release of ash as well as hea'i) metal into environment.

Continuous online monitoring system for SPM; CO, S02 and : lOx with computer display and

recording facility wiil be installed to faciiitate regular checkup of air emissions and ensure

compliance with the prescribed standards.

The wastewater from the plant includes recurrent wastewater and incidental wastewater. The

recurrent wastewater includes ultra-filtration backwash drainage, fresh water reverse osmosis thick

water, add-alkali wastewater of boiler make-up water treatment system, desulphurization

wastewater, acid-alkali wastewater of condensate polishing; while the incidental wastewater

includes rinse water of air pre-heater and chemical washinq wastewater.

The proposed power plant adopts an integrated water and wastewater management system

inciuding reuse, recycling and treatment of wastewater. No waste and wastewater shall be

discharged to the environment without satisfying the requirements of NEQS.Hence, the discharge

of treated wastewater will not result any change ill water quality to have impact on the receiving

water bodies.

Ash is the prime coal combustion products that release as f:y ash and bottom ash during the

operation of power plant. Ash collection and management system ccrnprise of Electrostatic

Precipitator (ESP) that have 99.7% efficiency to arrest fly ash. Hence, ash deposition on the

surrounding ecosystem habitat and components will be minor. The ash residue will be managed

through collecting, conveying and storage.

Both the bottom ash and fly ash handling systems are controlled by program. The bottom ash

handling system of each boiler uses a set of PLC system that locates in the same control room in

the electrostatic precipitator building together with the PLC of the ash handling system. In long



term, the project tarqets 100% utilization of this generated ash with adoption of efficient ash

management system.

Plant safety and industrial hygiene measures will be given utmost attention as per provisions

stipulated in the Factories Act.

Workers exposed to mechanical accident-prone areas will be provided with persona! protective

equipment (PPE).The non-respiratory PPE includes tight rubber 909gle.::, safety r>.:!mets, welders

hand shields and welding helmets, plastic face shields, ear p'uqs, esr muffs, rubber aprons, rubber

gloves, shoes with non-skid soles, gum boots, safety shoe with toe lJI'otecticii which will be

provided to workers. All safety ar.d health codes prescribed by the OSH/\ If,dl be strictly

implemented i:l the plant.

Two explosion risks exist with firing pulverized coal; dust and m,::thane. ;;d;:<::rencc to the f\jcltiona!

Fire Protection Association (I'JFPA)requirements and guide!;'ics, in p,.:nicu;ar NFP/l, 850 and NFFA

654, reduces the risk of explosion hazards.

The following measures will be implemented during the pre-construction and ccristruction phase

of the project to minimize the socioeconomic impacts:

__. The designated area will be used as far as possible.

__. The Project will be designed to avoid construction anywhere near residential areas,

settlements, houses and buildings.

__. Campsites will be constructed at ieast 500 m from any settlement.

__. Land price wi!1 be determined according to the relevant rules, and in consultation with the

affected community.

__. Written agreements will be made for any temporary or permanent land acquisition.

__. The acquired land will be clearly marked and the actual land take will be limited to the aqreed

limits.

__. Continuous liaison will be maintained with the affected community and their concerns

addressed appropriately.

__. The construction activities will not block the existing roads and tracks. If unavoidable. alternate

routes will be provided in consultation with the affected people/concerned department.

__. Construction crew's interaction with local population will be minimized. Project proponent and

contractor will maintain liaison with local community. The communities will be informed of the

construction activities well in advance.

__. Unskilled and skilled employment will be provided to the local communities

__. Opportunities and workplaces will be created for the Iccal people;

__. Safe drinking water will be provided to the local residents;

-> Better access to education and healthcare will be provided to the local population In

collaboration with local CBOs.

i
j



-+ The construction area wi!1 be cordoned off ..and no irrelevant personnel will be allowed inside

the demarcated area.

~ The construction machinery will not be left unattended. I\ny excavation at the site will not be

left open for extended period, appropriate crossover passaqes will be provided in consultation

with the Iccal population.

-, S2Ft: drivinq practice \'Jiil be enforced for t!:e project vehicles. A. speed limit of 20 krn/h will be

enforced for the prcjcct \/ehicies rassi'lg throuql: settlements.

_> It wi:: be ensured th"t the supplies (water, fwo;. construction materials, camp supplies, etr.) ar'e

sourced ii"'; a mariner not adversely affecting the local population
~ The cepeei;:y and existing demand en the sources viill be estimated, and these estimates wil:

~ tIt; s.tes Of archaeological, historical cultural and relic;i:::us signif:ca'KE 'Nill be avoided. If any
artefacts are discovered during the excavation, the rslevant authorities (Department of
Archaeoloqy c:nd rv1usE:.Jms,Government of Pakistan.

Environmental Manaqernent Plan (Efv1P)

The EMP includes mitigation, enhancement, compensation and contingency measures for each of

the three phases of the project - pre-construction. construction and post construction/ operation.

The management pian covers air quality management plan, noise management plan, waste

management plan, site establishment pian, water resources management plan, ash management

pian, ecosystem management plan, and socio-Economic management plan. Scope of those

management plans will adopt pollutants abatement measures in different phases of the power

plant. Some of the pollution abatement measures take account of inbuilt construction and some

of them are external. Incuilt measures include ESP, FGD, ETP, WTP, Ash disposal, Occupational

health and safety and regular training and motivations to the employees. External measures

include green belt development, air quality monitoring stations, water quality monitoring stations,

acoustic monitoring and regular training and monitoring to the respective management plan.

per maintenance
& construction equipment

emissionsfrom construction areas
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The implementation and monitoring of EMP shail have to be ensured, Therefore, a team of

Independent Monitoring Consultant (IMC) along with EPA Certified Laboratory has to be engaged

with responsibility of strong monitoring during implementation of EMP & their environmental and

Municipal Solid Waste

Development
Afforestation and Green Se!t

social consequences,

Conclusion

)

The EIA study finds that the impacts of the project activities at the pre-construction, construction

and operation stages have been adequately addressed and mitigation measures duly proposed

wherever needed, Adoption of mitigation measures will ensure reduction of impact on the micro

and macroenvironment as well as socio-economic conditions to acceptable levels and discharge

of emissions to comply with the NEQS, The development of this project wil] be compatible with

the requirements of the Balochistan Environmental Protection Act 2012 as well as other regulatory

requirements of Government of Pakistan, The issue of safety has been duly incorporated in the

design and operations phases of the project.

On the basis of the findings of the EIA Study, it is possible to conclude that proposed 2 x 150 MW

CPP Project will thus respond to all aspects of sustainability: Economic, social and environmental

and will thus be a sustainably viable project
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1. Introduction
~

This draft feasibility study provides relevant till date information about the 300 megawatts
("MW') (gross) imported coal-fired power plant to be set up in Gwadar, Balochistan,
Pakistan (the "Project").
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Located near the Gwadar Port (the "Port''), the Project is a vital part of the China Pakistan
Economic Corridor ("CPEC') and wiil help ameliorate the ongoing acute shortage of
electricity.

2. Executive Summary

2.1 Project Background

In May 2013, the Chinese Premier! Li Keqiang visited Paklstan and proposed joint
development projects focusing on energy, infrastructure and agriculture. This development
was put forth as the China Pakistan Economic Corridor CCPEC").Through CPEC,Gwadars
deep-water port and its surrounding areas have become a major part of this economic
development. Gwadar's strategic position will attract many industrial projects which in turn
will have Significant power requirements.

Currently, Gwadar depends on approximately 70 MW of imported power from Iran. Of this
70 MW, approximately 14 MW is allocated to Gwadar, while the Makran Coastal region
utilizes the remaining 56 MW. Moreover, there is no interconnection point in or close to
Gwadar for the national grid. Instead there is a relatively independent grid that connects
Gwadar, Turbat, Panjgur and Pasni. Further construction is underway to connect Pasni to
the Orrnara Naval Base. The limited power supply coupled with an inefficient distribution
system results in daily outages of twelve (12) hours ("hrs') in cities and sixteen (16) hrs in
rural areas.

Keeping in view the strategic importance of Gwadar to CPECand the anticipated rapid
growth therein, the Joint Cooperation Committee for CPEC(the "JCC'), decided in its sixth
(6th) meeting, held in Beijing in December 2016, that a 300 MW imported coal fired power
project (the "Project') must be developed on fast track basis at the port city of Gwadar. The
Project is intended to not only meet the current demand for power in Gwadar and adjoining
areas, but will also support future demand growth. The JCC nominated China
Communications & Construction Company ("CCCC" or the "Sponsors') or its nominated
subsidiary to undertake this development on an expedited basis.

2.2 Project Overview

The Project envisages setting up of a 300 MW (Gross), pulverized-coal-fired power plant
with a net capacity of 272.1 MW (the "Plant') at Gwadar. Power will be sold to the Central
Power PurchasingAgency (Guarantee) Limited ("CPPA-G') under a 30-year Power Purchase
Agreement ("PPA') on a "Take or Pay" basis and will be evacuated through a 220kV



transmission line to be built by the National Transmission & Despatch Company Limited
~ ("NTDC'').

Once complete, the Project will not only supply power to the Gwadar area, but also the
Makran Coastal region, which will be significant for relieving the supply shortage in that part
of Balochistan. This Project will be the first step towards rapid growth in Gwadar and its
surrounding areas.

2.3 Project Sponsors

China Communications Construction Company Limited c'eCCC" or "Main
Sponsor")

CCCC is listed on the Shanghai and Hong Kong stock exchanges (Ticker symbols: 601800,
1800, respectively). As a world leading extra-large infrastructure comprehensive service
provider, CCCC is involved in traffic infrastructure, equipment manufacturer, real estate,

~ comprehensive urban development, etc. Its aim is to provide clients with complete solutions
and integrated services fer investment and financing, consultancy and planning, deslqn and
construction, as well as management and operation. At present, CCCC is the largest harbour
design and construction company, highway and bridge design and construction, dredging,
container crane manufacturer, and the largest offshore oil drilling platform design company
in the world. Moreover, it is the largest international project contractor, the largest design
company, the largest express highway investor, and possesses the largest dredging fleet in
China. In 2016, CCCC was ranked 110th by Fortune 500 and ranked third (3rd) in Top 250
International Contractors by Engineering News-Record ("ENR''), a leading magazine for the
construction industry. CCCC, being the Main Sponsor will hold 75% of the total
shareholding.

Tianjin Energy Investment Group ("TEIGn or "Co-sponsor")

Tianjln, a state-owned corporation, was founded in May 2013 and has registered capital of
RMB 10 Billion. As a main entity based in Tianjin, it is involved in the construction,
operation, and management of energy projects. Accumulated installed capacity of invested
and constructed units is 12,558MW, which more than 90% of total adjustable installed
capacity of Tianjin. It has constructed the largest fuel gas heat power plant in China, Tianjin
Chengnan Fuel Gas Heat Power Plant. Projects in association with large power generation
enterprises of China, namely Huaneng Group, Datang Group, SDIC Power Group, China
Guodian Corp., China Huadian Corp., and Guohua Power Group, include Beijiang Power
Plant, Yangliuqing Heat Power Plant, Dongbeijiao Heat Power Plant, Beitang Heat Power
Plant, Junliangcheng Heat Power Plant, Dagang Power Plant, and Panshan Power Plant.



A.
I

2.4 Project Structure and Project Company Organization
-)

.j

Figure1 - Organogram

~ 2.5 Project Implementation

)

The Project will be implemented through a fixed price, date-certain, turn-key EPCContract.
The EPCcontract will include boilers, steam turbines and generators, balance-of-plant, water
intake and outfall, and all other associated facilities for the Plant. The EPCcontractor will
coordinate, through the Project Company, any interfaces with the relevant governmental
agencies and obtain on its own, necessary permits, within its scope, associated with the
execution of EPC Contract works. In addition, the EPC Contractor will be responsible for
remaining in full compliance with existing environmental regulations during the EPCContract
execution phase.

The general operations and maintenance of the Project, post COD, will be managed by the
O&M contractor with the goal of operational etflclency and compliance with all applicable
laws and covenants. O&M Contractor will be selected through a competitive basis.

About six months prior to cornrnlsslonlnq, the O&M contractor is expected to be available on
site to begin the process of acclimatizing and transitioning ownership of the complex from
the EPCteams. Training will be conducted on all aspects of the facility until all aspects of the
Plant's operation have been adequately transitioned, as identified in the O&M Agreement.

2.6 Construction Period

~ The Project is expected to be completed in 30 months from Financial Close ("FC'l

-~)



-,

)

_)

.f

2.7 Pakistan Power Sector and Project Rationale

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

• Ineffident transmission and distribution
• Increasing demand
• Inefficient use of energy
• Expensive energy mix and
• Improper pricing

Installed capacity in the country grew at an average rate of 5.51% during the period 1990-
2015. However, this increase in capacity has been unable to meet the demand of electriCity
leading to a demand-supply gap, which can go as high as 6,600 MW during peak hours
resulting in prolonged power outages and loss in economic activity. Given, Gwadar's
strategic importance in Pakistan and the larger CPEC, it is important to ensure a dependable
power supply for economic growth. According to the information provided by the Gwadar
Development Authority (,'GDA'), the current power supply scheme is based on 70 MW of
power imported from Iran. Given the anticipated increase in demand this will not be
sufficient for the power requirements of the region. This Project can not only supply power
to the Gwadar area, but also to the Makran Coastal region. This will fulfil the rapid growth in
demand for electriCity, improve the reliability of power supply and thus, accelerate economic
development in the Gwadar area.

2.8 Project Site

The Project is proposed to be located at Gwadar in the Southwest part of Balochistan. It will
be the only sea outlet in the CPEC, connecting Xinjiang 2,940 kilometres (,'km') north of
Gwadar, to the Arabian Sea. The Project will be located within the jurisdiction of the GDA,
near the Sur Bundar area and will require a total of 330 acres of land, which the Sponsors
will acquire with the assistance of the Government of Balochistan ("GoB"). The GoB
proposed several sites for the Project. Subsequently, the Main Sponsor undertook its initial
site survey in January 2017 and based on the findings of the survey, Site 3 (the "Site'), was
chosen as the recommended site and confirmed to GDA on 18th May 2017. Site acquisition
process is underway with GDA. Details of the sites and site selection criteria/process is given
below in Section 4.

The Site is mostly flat land, unsuitable for farming, and sparse settlements nearby. The Nl0
National Highway is to the north; the highway can connect to the Port and will become the
main access. An expressway has been planned for the east bay of the Port which will
connect to the Nl0 National Highway. Moreover, there is a plan for a new railway line which
can also be potentially used for the power plant in the future. Towards the southwest of the
Site lies the Port. Construction on the port started in March 2002 and Phase I of the
construction was completed in February 201;s,~rently,:the port has three (3) 20,000ton
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("t'') berths and can also be used to dock two 50,000 t vessels. PhaseII of the construction
e process is underway. The port is managed and operated by the China OverseasPort Holding

Co. Ltd. (,'Port Operator''). The port was formally opened for navigation on 13th November
2016. The Gwadar Airport, at present, is a small airport located in the central axis of

C'" Gwadar, about 15 km from the Port. Gwadar International Airport is planned near Darabe!e
about 10.5 km from the Site.
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Figure 2 - Geographic Location of the Site

2.9 Design Requirements and Design Life

The Project shall be designed and executed to comply with all national and local laws,
regulations and mandatory requirements in Pakistan. Any equipment that is imported, shall
be designed, manufactured and inspected in accordance with corresponding technical
standards of the technology introduced, such as GB, ASME, IEC, ASTM, NFPA or
corresponding standards and specifications of the company from which the technology is
being sourced. Fire protection design of the Project shall adopt NFPAStandard.

The plant will be designed for a 30-year operation life cycle having a net capacity of not less
than 271.1 MW and an annual availability of not less than 85%.

2.10 Interconnection

The complex is proposed to be connected with the planned 220kV infrastructure, with two
loops of outgoing lines, to be built by NTDC. Interconnection Point shall be the outgoing
gantry of the switchyard after stepping it up to 220kV. At present, there is only a 132kV



·' .. ,
interconnection point near the Site. A Grid Interconnection Study is being undertaken by

0; NTDC and is in its final stages.

2.11 Project Construction

Project construction work scope shall include the main power island inside the plant
enclosure, auxiliary facility area and building in front area of the factory, and coal receival
equipment in the plant, seawater intake and drainage facility, sewage disposal facility and
ash disposal area outside the enclosure, etc.

0\

The scope of the EPC Contractor is currently based on the preliminary design and scope
determined by the review and recommendation of the relevant component studies to the
Feasibility Study, and includes the foundation design, ground treatment, connecting roads,
green belts, plant roads, enclosures, gates, constructions temporary facilities like offices,
living camp area, owner office building, material library, security rooms, security watch
towers and other ancillary buildings; all supply of equipment, sourcing of equipment and
material (including equipment manufacturing supervision and expediting) of systems from
relevant suppliers and their works; construction and installation; commissioning (including
equipment tests, system commissioning tests required by the Owner and tests under the
PPA; defects repair and minor tweaks during the various test runs, etc.

2.12 Project Technical Details
2.12.1 Project Configuration and Generation

Boiler

The Project shall consist of two (2) 150 MW ultra-high-pressure coal-fired units and their
auxiliary.

The two boilers shall be of high-temperature and super-high-pressure drum boiler, with natural
:="1 Circulation, single furnace, outdoor, steel framework, coal-fired, solid residue discharge type.

~o Turbine

The Contractor shall provide two 150MW super-high-pressure condensing turbines and
auxiliary equipment. It is envisaged that turbines shall be of super-high pressure, single
reheat, single axis and double-cylinder double-exhaust impulse condensing type.

Unit operation mode: constant pressure - sliding pressure - constant pressure or constant
pressure - sliding pressure operation;

Load property: with basic load and the capability of peaking operation at and have the
capacity for on-load peaking operation 30%tv100% TMCR load, and support FCB function.

The regenerative stage number of unit is temporarily determined as Type VII and will be
finally determined by the Sponsors after comprehensive comparison according to the

_)
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characteristics of main unit. Besides, the regenerative scheme shall be provided with proven
and reliable operation performance.

Steam turbine generator

The scope of steam turbine generator of the Project is 2x150MW air-cooled steam turbine
generators, which will include the generator body, excitation system, cooling system,
lubricating oil system, detection device, as wei! as necessary accessories, spare parts and
special tools.

Main technical parameters of steam turbine generator and excitation system are:
Rated power: 150MW
Cooling mode: air coolinq
Rated power factor: 0.8 (lagging, provisional)
Rated voltage: 15.75kV or voltage determined by other generator factory
Frequency: 50Hz
Speed: 3,000r/min
Number of phases: 3
Rotation direction of generator: consistent with that of the steam turbine.

2.12.2 Fuel Range
Table 1- Coal Element Analysis

Designing Coal Check coal
{South Africa-Coal quality index Symbol Unit (South Africa Indonesia 5:5RS3) mixture)

Industrial analysis
Total moisture Mt % 9.27 17.29
Air dried basis Mad % 4.44 9.84moisture

Ash as received Aar % I 17.56 11.25

Dry ash-free basis Vdaf % 32.42 41.33

Fixed carbon Car % 49.45 41.93
Miscellaneous

Lower heating value
Qnett ar kcal/kg 5371 4991as received basis

High heat value as
Qgr, ar kcal/kg 5591 5254received basis

Hardgrove grindability HGI 53 48index
Elemental analysis
ca rbon as received car % 59.20 55.59

Hydrogen as received Har % 3.46 3.66basis
Oxygen as received Oar % 7.98 10.05basis
Nitrogen as received Nar % 1.49 1.24
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--
Designing Coal Check coal

(South Africa-
Coal quality index Symbol Unit (South Africa Indonesia 5:5RB3) mixture)-

basis
Sulphur as received St.ar % 1.04 0.88

basis
Analysis of ash

content
Silica dioxide Si02 % 53.39 50.82

Aluminium oxide Ah03 % 22.65 22.39
Iron oxide Fe203 % 6.56 8.18

Calcium Oxide cao % 6.92 6.92
Magnesium Oxide MgO % 2.23 2.29

Sodium Oxide Na20 % I 0.19 0.3-
Potassium Oxide K20 % 0.66 0.82
Titanium Dioxide Ti02 % 1.06 1.04

Manganese dioxide Mn02 % 0.5 0.41(Mn02)

Sulfur trioxide S03 % 5.22 6.11
Phosphorus pentoxide P20S % 0.62 0.53

Ash fusion
temperature
Deformation DT °C 1240 1140temperature

Softening :.t"'"

temperature ST °C 1270 1160

Hemisphere HT °C 1290 1170temperature
Flow temperature FT °C 1310 1240

Graininess <50mm % 99.2 95.87

2.12.3 Fuel Storage

In the coal handling system for the Project, one outdoor strip type bucket-wheel stacker /
redalmer shall be provided in the coal yard. In order to mitigate operations disruptions on
account of coal supply related events, the coal yard shall have not less than 60 days, at full
despatch, design coal storage capacity.

Coal stacking density is considered to be 0.9t/m3, the stacking coefficient is calculated by
0.85, and the coal pile height in the yard should not exceed 14m. Wind dust wall shall be set
around the coal yard, exceeding by 3m the top of coal pile. Coal retaining wall not lower
than 1.5m is to be set around the coal pile. To prevent dust flying in coal yard and
autoignition potential of the pile, water injectors shall be set around the pile.

One bucket-wheel stacker redaimer with 50Ot/h rated stockpile output and 30Ot/h rated
reclaiming capacity and 1 belt conveyor shall be provided. The coal yard shall be equipped
with two (2) coal bulldozers and one (1) wheel loader to serve as the auxiliary equipment



for transfers in coal yard and loading of underground coal hopper, so as to improve the use
ratio of coal yard.

!

To ensure loading system safety, one (1) addltlonal underground coal hopper shall be set in
the coal yard for emergency loading, and the coal bulldozer and wheel loader shall be used
for loading. One (1) vibrating feeder shall be set for underground coal bucket with 300t/h
rated output; single-way belt conveyor shall be set below vibrating feeder with 300t/h rated
output.

One steel structure coal bulldozer house shall be constructed near the coal yard. There are 3
stalls in coal bulldozer house, and one electric single girder bridge crane with St weight shall
be provided therein.

2.12.4Flue Gas Desulfurization C'FGD'1 Selection
The seawater desulfurization process has major advantages for a seaside power plant where
seawater for cooling and adequate drainage options with no or manageable risk of
recirculation. The seawater desulfurization process is characterized by simple process,
reliable systems and convenient operation and maintenance. The maintenance workload of
system is little because this process uses seawater to absorb 502, and other additives are
not used.

-- The required desulfurization rate can be achieved under the condition that sulfur content of
firing coal is low and seawater salinity is suitable, etc., thus meeting the environmental
protection requirements.

Solid waste will not be produced, and there is no release of secondary pollution of waste
slag, and, the occupation / utilization of stockyard and landfill is avoided, thus minimizing
the additional impact of FGDunit operations on environment.

Seawater based FGD is superior to the wet method desulfurization system which is more
complicated with higher operations and maintenance demands. In addition to the civil and
mechanical works for wet desulfurizer and its flue gas systems, such desulfurization process
warrants accessory systems such as limestone storage, slurrying, gypsum recovery,
discharge, wastewater treatment and the like. The wet method desulfurization system will
consume limestone and fresh water resources.

Technically speaking, both the above-mentioned solutions are feasible. Since this Project is
on the seaside, it is preliminarily judged that seawater parameters are suitable for seawater
desulfurization on the base of past engineering experience; for this reason, considering
economic effiCiency and maintenance performance, it is recommended to adopt seawater
desulfurization. The final desulfurization process shall be determined according to the official
and written reply on environmental impact assessment and accurate seawater quality
analysis information.

)



2.12.5 Electrostatic Precipitator C'ESP'1

Each boiler should be fitted with at least four ash transporting pipelines. The economizer ash
bucket of each boiler should be fitted with one independent ash transporting pipeline to
transport ash to the ash storage; Electric Field II of electric precipitator will serve as the
emergency backup electric filed for Electric Field I, and the pneumatic conveying system can
replace 100% operations of conveying system in Electric Field I in case of failure in Electric
Field I; the flying ash of any boiler can be conveyed to any ash storage.

2.12.6 Plant Cooling Water

A seawater once-through cooling water system shall be adopted and the end the water will
be sourced from the Arabian Sea on the south of the Site.

The seawater channels shall be sized in line with the demands of the 2 x ls0MW complex
including of cooling, desulphurization and other water requirements for the complex and human
consumption.

The flow of seawater once-through cooling water system shall be as follows:

Arabian Sea-7Intake structure-s Cooling water pump house -7 Cooling water supply pipe -7
Condenser-s Cooling water discharge pipe -7Siphon well-7 Drainage pipe or box culvert -7
Seawater desulfurization system -7Discharge structure -7Arabian Sea.

The COOling water of electric power plant shall meet the following requirements: 1) The
temperature rise at 100m outside the discharge outlet shall not exceed 30 C, this is however
subject to the final Environmental and Social Impact Assessment ("ESIA''); 2) The
temperature rise near the water intake shall not exceed 0.5 0 C.

According to the situation of the sea area near site, it is assumed that water depth of 8
meters under the lowest tide level is about 1.3km away from the shore.

The seawater channels, intake and outfall if required, shall ensure that there is no
recirculation of the reject water into the water intake.

2.12.7Fire Protection

The Contractor shall provide a complete firefighting system for the whole power plant. The
firefighting system shall meet the local fire codes and specifications in Pakistan, as well as
NFPA fire protection rules.

The scope of the Fire Protection scope shall cover plant, the fire protection for building
structure of the plant, the thermal system and combustion system, thermal control electrical
system of the plant area, air-conditioning and ventilation system, water supply and drainage
system, office building and duty room and life service-related building, etc.

The Contractor is responsible for all works within the scope of approval and acceptance of
firefighting system of the whole plant by the respective fire department, if any and the codal
requirements of the NFPA code.



2.12.8 Coal Handling System

The coal handling system includes equipment design, manufacture, procurement,
transportation, storage, construction, installation" testing, commissioning, pilot run, defect
elimination, final delivery and all works for truck unloading system, strip-type coal yard,
loading system, transfer station, coal crusher house, deironing and other stray metai
removal, sampling, weighing, calibration, maintenance lifting, flushing and other systems
and equipment, as well as spare parts, special tools and technical services (including foreign
side technical service, training, etc.).

After import, from South Africa, and being unloaded at the jetty at the Gwadar port, the coal
shall be transported to the plant coal yard by truck,

At the coal yard 30t dumper shall be used with one truck coal unloading ditch and 6
unloading stalls shall be constructed. Through type \.nioadlng is used for the coal trucks to
accelerate the unloading speed.

Truck coal unloading device shall be operational on two shifts a day. Three truck scales (2
loaded truck scales and one no-load truck scale) shall be set at entrance and exit of the
plant, and two truck sampling devices shall be provided in front of loaded truck scale.

Dual-way belt conveyor with dual belt width B=800mm, belt speed V=2.8m/s and SOOtjh
output shall be set below the coal ditch. Each belt conveyor is fitted with one bridge w the
coal ditch. Each belt c'"'-'SOOt/hadjustable output). After the coal in coal slot is transferred to
coal yard or the output is adjusted, coal is directly supplied to the raw coal bunker in the
main power house.

Vibrating coal grate shall be provided above the truck coal unloading device to remove the
coal accumulated on coal grate, and spray dust suppressiondevice shall be set on it.

_J The coal crusher house is to be installed behind the coal yard with two sets of filtering
equipment, so as to match with the dual-way belt conveyor. It supports one for operation
and one for backup, and simultaneous operations of both circuits.

Electronic truck scale shall be used to measure truck supplied coal in the Project. There are
three (3) truck scales, two (2) loaded truck scales and one (1) no-load truck scale, in the
Project with lOOtweighing capacity.

Two (2) truck sampling units will be provided and shall be arranged in front of loaded truck
scale to sample the truck coal.

The coal handling system in the Project shall be subject to necessarycentralized monitoring
and control by coal handing DCSsystem, and ball type automatic cloud platform camera will
be provided near all important coal handling technological equipment, which shall be

) accessibleto coal handling television system.
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2.12.9 Fuel Oil

Boiler firing and stabilizing fuel oil shall be light diesel oil which will be transported to the
complex via fuel lorries. Reference features of the light diesel oil are provided in Table
2.12.9-1.

Table 2 - Features of 0 # light diesel oil

Content Unit Data

Moisture % Mark

~O.~Ash content %

Sulfur content % s 0.5

Mechanical impurity % None

Existent gum mg/l None

Cetane number > 45

Closed-cup flash point °c ~ 55

Freezing point °c ~O

Kinematic viscosity (under 20°C) mm2/S 3.0-8.0

Engler'Viscosity (under 20°C) °E 1.20-1.67

10% residual carbon evaporant % s 0.3

Acidity Mg KOH/l 70

Proportion under 20°C kg/m3 820-850

Lower heating value kJ/kg 42,600

2.12.10 Ash Disposal

Ash disposal system shall consist of the following sub systems.

Slag removal system: the slag removal system from outlet of lower interconnecting box
baffle of boiler to the outlet of slag discharge device at the bottom of slag storage, including
all the equipment, valves, pipes, pipe supports and hangers and accessories in the system
shall be provided.

Dry ash removal system: the ash removal system from outlet of ash bucket for electrostatic
precipitator and economizer to the outlet of unloading equipment in ash storage, including
the following subsystems: fly ash delivery system for economizer, fly ash delivery system for
electrostatic precipitator, ash storage exhaust aAd· filtration system, compressed air system,
gasifying air system, compressed air system for dedusting instrument (including pulse jet



cleaning air system of exhaust gas filter in ash storage) and unloading system in ash
• storage. Provide aforesaid complete dedusting system with complete functions, and provide

equipment, pipes, pipe supports and hangers, valves and accessories.

Pebble coal system: from flange under pulveriser pebble coal outlet to the mobile pebble
coal bucket under buffering pebble coal bucket discharge port, as well as outward transport
to load spot by electric fork lift truck. Including control system, equipment, valve, fork lift
truck, mobile pebble coal bucket and all accessories.

Compressed air system: integrated with the air compressor for instrument and plant as the
whole plant air compressor station.

Auxiliary system facility assorted with ash, slag and pebble ash delivery and storage shall
') also be provided .

.) 2.12.11 Electrical System and Switchyard

The Project will adopt the 220kV as evacuation voltage and power output shall be evacuated
by the power purchaser through a 2-circuit outgoing line. However, the ultimate evacuation
scheme shall be decided in consultation with the NTOC. The main single line scheme is as
follows (tentative).

The two 150MW units are connected to a new 220kV indoor GIS power distribution device
through the generator-transformer unit connection, with 2-circuit outgoing line. The double
bus connection is adopted for the 220kV power distribution device.

The generator circuit breaker (GCB) is provided in the generator outlet of the Project.

The isolated-phase bus is used to connect the terminal outgoing line of the generator with
the step-up transformer, one for each generator, on the low voltage side and the auxiliary
transformer on the high voltage side. The SF6 gas-insulated metal-enclosed transmission
line (GIL) is used to connect the step-up transformer on the high voltage side and the start-
up/standby transformer on the high voltage side with the indoor GIS.

The indoor GIS double bus connection mode is adopted for 220kV power distribution unit. It
may be noted the final evacuation scheme and the specifics shall be determined in
consultation with the power purchaser.

The evacuation and back feed network around the Project is either non-existent or weak. As
part of his scope of work the EPC Contractor shall provide the start-up/standby transformer
and black-start capability based on the required capacities in line with the Project
endowment.

The transformer, power centre and motor control centre of the low-voltage plant of the
) main power house shall be set in pairs to establish double loop power supply channel. The

auxiliary building area is provided as a mutually concealed standby for the LV plant
) transformer supplying power to the power centre set by pairs.



Each unit shall be equipped with a 220V DC system. A set of 220 V battery is set for 220 V
~. DC system of each unit, the valve-regulated, lead-acid batteries are adopted and the end

battery Is not set.

UPSsystem is equipped with necessarytransmitter and alarm total signal and is connected
with centralized monitoring system through hard wiring.

2.12.12 Instrumentation and Control

All thermal automation systems of all process systems shall include the instrument
detection, control, interlock and protection systems of the following, though not limited,
systems:

1)
2)

3)

4)

5)

Boiler and auxiliary system;
Turbine and auxiliary system;
Generator and auxiliary system;
Fuel oil system;

Compressedair system;
6) Boiler make-up water treatment system;

7) Seawater desalination system;
8) Chemicalsampling and dosing system;

9) Integrated water pump room;

10) Industrial wastewater treatment system;

11) Domestic sewage system;
12) Oily wastewater system;

13) Coal contained wastewater system;

14) Coal handling flushing water system;

15) Circulating water pump room system;

16) Circulating water dosing treatment (electrolyzing seawater for producing chlorine)
system;
17) Ash handling system;

18) Slag handling system;
19) Air-conditioning system;
20) Flue GasDesulfurization system (FGD);

21) SCRDenitration system (SCR).

The Project uses an automation network consisting of Plant-level management information
system (MIS), Distributed Control System (DCS) and control system for balance of plant
system. A design principle of control function distribution and information concentration

.) management is implemented.



Unit automatic control system with complete functions shall be designed. Modulating Control
.. System (MCS) with perfect functions adapting to basic requirements of unit operating and

features of boilers and steam turbine shall be designed to meet safe and economic
operating requirements of the unit.

Distributed control system (DCS) shall be used for boiler, turbine, generator and electric
systems. The centralized control mode shall be built around the boiler, turbine, generator
and eiectric system as well as balance of plant. Central Control Room (CCR)will be set with
the principle of "one CCR for two units". Operator can make monitoring and adjustment
under normal operation condition of the unit and emergency treatment or shutdown under
abnormal operation condition of the unit at central control room.

BOP control network shall be set for water, coal and ash area, which adopt the same
hardware as unit DCS,is used to centralized data acquisition, sequential control, alarm, and
other functions of monitor and control for all auxiliary workshops (systems). Local control
room for water, coal and ash system shall be respectively set to complete monitoring for
water, coal and ash system. Meanwhile, operator stations for BOPcontrol network shall be
set at CCRto monitor and control all auxiliary systems, workshops, etc.

Each unit is equipped with vibration monitoring and analysis system (with one set of
workstations) to complete vibration monitoring and fault diagnosis and analysis of steam
turbine generator unit and main auxiliary engine (primary air fan, forced draft fan, induced
draft fan, condensate pump, feed water pump and circulating water pump), and the analysis
results and guide information shall be send to MIS by communication mode.

One set of flame detection system is set for each boiler to connect with DCSthrough hard-
wiring.

Simulation system shall be set for the Project to train operators.

_) I&C laboratory equipment, which shall be configured with the principle of free from overhaul
tasks, should be supplied satisfied with DLfT 5004-2010 Guide for Furnishing Test
Apparatus, Maintenance Device and Architectural Area of FossilFuel Power Plant.

2.12.13 Black Start

The power grid around the project Site is at best weak and unstable. Therefore, the EPC
Contractor shall provide a black-start capability via and appropriately power generator
system to self-start one of the units.

The self-starting power supply shall be set inside the premises. A containerized, diesel fired,
generator set, is being recommended. Start-up Fuel Storage and Supply System shall also
be provided at site.
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2.12.14 Project Execution: Mobilization and Construction

There is no resettlement and relocation for this Project, so when the site is acquired by the
Sponsors, the mobilization and construction start should be relatively easy.

2.12.15 Temporary Facilities and Transportation of Equipment to Site

Necessary temporary facilities such as dormitory, Guard House and security watch tower,
Parking garage, sports centre, storage Facilities, military and security personnel housing,
temporary constructions for the office, labour camp area, Owner office building, and other
ancillary buildings, construction water and power supply system shall be provided.

2.13 Project Fuel
2.13.1Coal Transportation and Receival

-)
The Project at Gwadar is approximately 690 km from Quetta, the capital city of Balochistan
Province, and approximately 500km from Karachi. As per the current configuration, the
Project's annual coal consumption will be approximately 950,000 metric tons ("MT'') (based
on LHV as received basis over 5,371kcal/kg) at 85% load. The selection of coal is mainly
based on heating value requirements, ease of transportation and stability of supplies. Given
the size of the Project, shipping distances and costs, South Africa and Indonesia have been
shortlisted as potential sources of coal.')

_)

Coal will be transported to the coal terminal at the exporting terminal from where the coal
will be transported via marine shipping to Gwadar. Shipping distances to Gwadar are
approximately the same from the RBef in South Africa and the Balikpapan Port in
Indonesia, 4,350 nautical miles ("NM'') and 4,060NM, respectively. The types and grade of
vessels selected will meet the requirements of the loading and unloading ports. Vessels will
have a dead weight tonnage ("DWT'') of 40,000 to 60,000 and will be equipped with booms
and grabs. Given a draught of approximately 12m, the super Handysize Panamax with a
loading capacity of 50,000 DWT is recommended. The total shipping time to Gwadar will be
approximately 20 days: 2-3 days for coal loading at the Richard Bay Terminal; 15 days at
sea; 2-3 days for coal unloading at the port.

)
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Figure 3 - Marine Shipping Route

The Project plans to make use of the existing jetty and equipment at the Gwadar Port. The
jetty is approximately 40 km from the Site. A temporary stack yard will be built to store the
coal before transportation to the Site.

There is no dedicated special coal grab to unload the coal, therefore, the existing gantry
crane on the jetty will be used. Coal will be unloaded on to mobile hoppers. For the
purposes of the Project, four (4) mobile hoppers of 60 m3 will be added. Bucket-wheeling
loaders and mobile belt conveyors are considered for stacking operation. A temporary stack
yard will be arranged on the reclaimed land to the southeast of the jetty; to prevent impact
of coal dust to the environment, the temporary stack yard will be located as close to the
rear hill as possible and a net will be put around the stack yard. The stack yard will have a
total area of 2.5 ha. A ring road will be arranged around the stack yard, and a road will be
built to connect with the existing road of the harbour.

After transported to adjacent jetty by sea, the thermal coal shall be transported to the Site
by truck. Heavy trucks with a maximum unit loading capacity of 30 to 50 MT will be used to
transport the coal from the stack yard to the to the Site coal yard. The annual coal
unloading demand of about one million tons has been considered for the in-plant coal
unloading device.

2.13.2Coal Procurement Strategy

Due to the insufficient chemistry of the local coal and the limited annual output, Pakistan
needs to import large amounts of coal to meet increasing domestic demand. Therefore,
given the constraints, the Project has envisaged using imported coal as the primary fuel
source.

South Africa is the sixth (6th) largest coal producing country and the second (2nd) largest
coal exporter. Most of the coal exported from South Africa is done via the Richards Bay Coal



Terminal ("RBCT''), through a dedicated coal railway. Only a small amount of coal is
exported via the docks at Maputo and Durban. Most of the coal production is controlled by
the big coal companies such as the Anglo Coal Group, the BHP Billiton Group, the Sasol
Group, the Exxon Group and the Strata Group. The coal output of these five (5) groups
accounts for approximately 90% of the total coal output of South Africa. Customs data
shows that in 2014, South Africa exported approximately 77.42 million MT of coal; India
took the biggest share at 30.45 million MT; Pakistanreceived approximately 3.37 million MT
from South Africa.

......
/

The coal from South Africa has the properties of medium to high heating value, low
moisture content, low to medium ash content, low sulfur content and medium volatility. The
coal quality indicators range of main coal producers: LHV as received basis 5,200-6,300
kcal/kg, total moisture content 7%-10%, ash content 10%-23%, total sulfur content 0.5%-
0.85%, and volatile component 22%-29%.

The proven coal reserves in Indonesia are mainly distributed over two (2) islands: central,
eastern and southern Kalimantan and central and southern Sumatra. 91% of the coal is
sourced from Kalimantan and the rest is sourced from Sumatra. Most coal mines in
Indonesia have been open pit, however, in recent years, with an increase in production,
open coal mines are becoming scarce.

The coal from Indonesia has the properties of medium heating value, high moisture content,
low a~h content, low sulfur content and high volatility. The coal quality indicators rangE\,.it 1

main ':feoalproducers: LHV as received basis 4,200-5,500 kcal/kg, total moisture content
21%-38%, ash content 6%-10%, total sulfur content 0.3%-0.85%, and volatile component
37%-48%.

_)

The coal source and quality is similar to that of HUBCOPower Plant of Pakistanas reference,
whereby South African coal will be used as primary fuel and the Indonesian coal will be used
as supplement and backup. According to the coal export proportion of South Africa, it is
suggested to take the most popular steam coal RB3(LHV is about 5,371kcaljkg) at the coal
yard of RichardsTerminal as the design coal for coal quality indicators, with the check coal
as 50% RB3of South Africa + 50% NAR4700of Indonesia.

The sponsors will negotiate with coal supplier and sign long-term supply agreement for
competitive price.

2.14 Project Technical Studies
2.14.1 Interconnection and Load Flow Study

Interconnection study is under the purview of NTDCand is yet to be provided.

.)



2.14.2Topographic Survey

The Site is 1,384m long and 993m wide, and the land area is about 134.1hm2
• The land is

mainly wasteland, without basic farmland and villages, and its original terrain elevation is
2.5m to 55.7m.

CCCC-FHDI Engineering Co., Ltd has been engaged by the Sponsors to carry out survey and
investigation for the feasibility study phase of the Project. The main task is finding out the
terrain, geomorphology and geological structure at site.

The survey coordinate system: The Independent Coordinate System of Gwadar (GPPCS).
Elevation system (datum): starting from CD base plane.

The data source for this control point is provided by FHDI's measuring department. The data
of the control points are shown in the table below.

Table 3 - Control Points of Topograhic Survey
POINT POINT E (m) H (m) Mark

PP1 2796003.470 456463.125 7.752
PP2 2795472.212 459533.873
PP3 2795005.935 456577.492 5.598
PP4 2795039.371 457922.464
PP5 2795410.118 457861.942 4.505
BM 4.330

This Project is located near the Makran coastline in the Kawart district of Gwadar. The west
side is an existing decommissioned desalination plant. There is an existing road connecting
the desalination plant to the Makran Highway. From the desalination plant a temporary road
was built to the project area.

The coastal line of Gwadar belongs to the marine geomorphy with the following main
.) landform features:

.' ( 1) Coastal bluffs: The coastal bluffs can be seen in the south part.

( 2) Scarp foot: The scarp foot means the low part of precipice. The boulders from the
collapse of stone layer on top of the cliffs by weather erosion and under the action of waves
scatter around the foot.

(3) Beach: The beach, a gentle stretching topography running parallel to it, is mainly
/ composed of littoral sediment.

(4) Plain: The west and north side of the site is a large relatively flat area and a
distribution of small mud mound.

)



2.14.3 Geotechnical Investigation

Boreholes layout is based on the grid pattern with the two lines spacing 250-300m, and 20
boreholes are arranged.

The depth of the boreholes was designed not be less than 25 to 30 meters. Each borehole
would exceed no less than 15 meters into the hard soil or highly weathered bedrock, or no
less than 3-5 meters into moderately weathered bedrock.

Samples were taken from each stratum of all the controlling boreholes according to the
"Code for Geotechnical Investigation of Fossil Fuel Power Platt. (GB/T S0131-2014J', The
sampling spacing is 1.5m",2.0m. The field standard penetration test was carried out strictly
in accordance with the Code for Geotechnical Investigation of Fossil Fuel Power Plant
(GBjT50131-2014), The testing spacing was less than 2.0 meters. Laboratory tests have
been done for soil, rock and water samples.

A total of 20 boreholes with the number ZK01",ZK20 were completed in the geotechnical
investigation work. The terrain fluctuated greatly, some boreholes are arranged by the
designer at the places where steep cliffs or drilling devices are difficult to position, so some
boreholes were adjusted to the right place according to the investigation designer's
permission. The final total drilling length was 4497.5 meters, and 5 disturbed sand samples,
186 rock samples, 9 groups of water samples (8 groups of seawater, 1 group of
groundwater) were obtained, totally 117 standard penetration tests have been done. For the
details, please refer to the geotechnical report in Table 1: Summary of Borehole. The
samples of soil rocks have been sent to the site geotechnical laboratory set up by FHDI in
Karachi for physical and mechanical properties test. Water samples have been sent to
geotechnical laboratory in China and local laboratory in Karachi Soilmat Engineers for
testing.

According to Pakistan's Building Code of Pakistan (Seismic provisions of 2007), the Gwadar
area belongs to the earthquake zone 3. Under the SB site conditions, the peak ground

., acceleration is 0.24g-0.32g, and the corresponding seismic lntensltv is 8 degrees.

(I) Topography and landform

The project site is located in the coastal area, the Site area topography is mainly sea landforms,
conslstlnq of coastal cliffs, cliffs, beaches, and marine plains. The site elevation reduces from
about 60m at the southeast corner northward and westward gradually to about 2.0m. The
landform is relatively steep, with relatively large changes.

(II) Stratum lithology

According to the geotechnical investigation data at the feasibility study stage, the geotechnical
layers exposed in the project site are: Quaternary Holocene (Q4) marine deposit (layer number:
@) and Early Miocene Parkini mudstone (Tm) (layer number: 0). The rock and soil strata can
be divided into six sub-layers according to its lithology and physical and mechanical properties,
shown as follows:

)
@1 Fine sand: greyish yellow, yellow, wet, loose-medium dense, poor grain gradation. The layer
is mainly distributed in the southern coastline area.)



(~:hCoarse sand: yellow, saturated, dense, better particle gradation, with more broken shells,
., only locally exposed, mainly distributed in the southern coastline area.

01 Strongly weathered mudstone: grey, very soft rock" layered struc.ture, mud cementing, with
the main mineral composition of clay minerals, horizontal bedding, more developed fissure,
fragmented core, fragile by hand.

(})2 Moderately-weathered mudstone: grey, very soft rock-soft rock, layered structure, mud
cementing, with the main mineral composition of clay minerais, horizontal bedding, more
developed fissure, fragmented core. The natura! state uniaxial compressive strength average is
5.76MPa.

(})3 f'.1oderately-weathered mudstone: grey, very soft rock-soft rock, layered structure, mud
cementing, with the main mineral composition of cia}( minerals, horizontal bedding, more
developed fissure, stumpy core. The natura; state unlaxial compressive strength average is
9.53MPa.

., (})4 Slightly weathered mudstone: grey, soft rock, layered structure, mud cementing, with the
main mineral composition of clay minerals, horizontal b€<lding, more developed fissure, column

) core. The natural state uniaxial compressive strength average is 11.34MPa.

According to the site geological investigation, the project site is free from large-scale debris flow,
collapse, ground subsidence, ground fissures/ mined areas and other adverse geological actions
and geological disasters, or human activities impacting the site and foundation safety.

At the south side of the site by the coast, there are steep cliffs. At the high tide level, seawater
washes the cliffs. The cliff bedrock is soft mudstone, easy to soften after soaking. There is the
phenomenon of collapse, so the developer shall consider the necessary protective measures.

Loose-medium dense powder fine sand CIh and saturated dense coarse sand @ is distributed in
the coast in the project site. According to the blow counts of SPT, it is judged that fine sand @1
is the liquefiable soil layer, and the liquefaction level is slightly N medium. Coarse sand @2 is not
liquefied soil.

"
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2.14.4 Marine Study

')
The marine study for water temperature, sand sediment, ocean current, etc. is still on going
by professional research institute entrusted by the Sponsors. At present, all the data related
to the marine study is reference to the Gwadar Port which emanates from the east bay of
Gwadar marine area.

2.14.SSea Water Sampling

A total of two groups seawater samples were taken from the survey in the Site area.

Groundwater has strong corrosion on concrete construction both in alternating wet and dry
conditions and long-term immersion conditions.

)
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2.14.6 Bathymetric Survey

The bathymetric study of 250m from seaside is finished, according to the data, the water
depth is about at a distance of 250m. The large scope of bathymetric study is still on going
by professional research Institute entrusted by the Sponsors.

According to the situation of the sea area near site, it is assumed that water depth of 8
meters under the lowest tide level is about 1.3km away from the shore. During the bidding
phase, the potential EPC Contractors shall develop a reasonable water intake and discharge
scheme depending on his engineering experience and the Site features.

2.14.7 Logistics and Transportation Study

In this project, the required equipment and materials adopt the combination of bulk
transportation, containerized transportation and rented special ships and shall be shipped
via the land- sea-land to the Site. Project supplies can be grouped into three types: main
equipment, auxiliary equipment and auxiliary equipment materials.

According to the goods characteristics and the supplier's experience, goods will be stuffed in
the container at the supplier's factory or in the port dock.

Special transportation scheme will be developed for over-sized and over-weight equipment.

2.15 Environment
2.15.1 Enivronmental and Social Imact Assessement

EMC Pakistan Pvt. Ltd is undertaking the ESIA work. The company is well-known consultant
firm who has undertaken many coal-fired power plant project. They are familiar with the
coal-fired plant process and emission, so the ESIA study report and conclusion is expected
to form a reliable basis to addresses all the environment related concerns.

In order to determine the environmental specifications for the project, following standards
were referred to:

• National Environmental Quality Standards of Pakistan (NEQS)
• IFC Standards
• Ambient Air Quality Standards published by Government of Pakistan
• Pakistan Environment Protection Agency, PEPA
• Balochistan Environment Protection Agency, BEPA

2.15.2Key Findings of the Environment Studies

• High efficiency electrostatic precipitators will be adopted after further analysis;
meanwhile, whereas soot and dust shall be further removed and scrubbed in

) desulfurization uni. After these multiple processes to scrub the exhausts, the Project
is expected to meet the requirement 'that emission capacity does not exceed

_) 30mg/Nm3•



• Seawater desulfurization system will be used for SOx control. The scrubbing process
shall enable to system to meet the requirement that emission concentration of SOx
shall be :S100mgjNm3•

• For NOx control the Project intends to adopt low-nitrogen combustion technology
and to construct Selective Catalytic Reduction, SCR unit synchronously. The NOx
concentration in flue gas thus shall meet the environmental emission requirements,
i.e., :S100mgjNm3, after denitration.

• A 180m-high steel sleeve stack is designed to adequately disperse the exhausts flue
gases.

-,
"
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• This project will be provided with automatically continuous monitoring system of flue
gases. The items to be monitored include soot and dust, CO, S02 and NOx, as well as
applicable flue gas parameters such as oxygen content, flue gas rate, flow, flue gas
temperature and the like.

• Ash transport system will be made to store dry ash in silo(s) for loading trucks for
transportation to the on-site ash pond.

2.15.3 Environmental and Social Management Plan (ESMP)

A fundamental aim of the Environmental Management Plan (EMP) is to ensure that
potentially damaging effects are avoided or minimised and the beneficial aspects enhanced.
This process usually takes place in a continuous cycle, as the development proposals are
refined.

This EMP provides information pertaining to the:

).,
• Implementation of the proposed project
• Regulation of the implementation of the proposed project
• Methods and means through which mitigation measures will be implemented
• Ways In which environmental restoration will be achieved.

The EMP shall be included in all relevant contract documentation for contractors undertaking
work to ensure they are aware of the environmental requirements. Regular (e.g. annual)
Independent Environmental Auditor services are recommended to be commissioned by the
Sponsors to monitor the progress of the EMP and ensure that specific items are adequately
put into place and effectively managed.

The project stage describes the stage of the overall project in which the impacts are
expected. A project typically follows four clear stages throughout its lifetime, namely:

• Design phase
J • Construction phase

• Operational phase
) • Closure and decommissioning phase

/
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Every stage of the project is expected to have a unique set of predicted impacts and related
mitigation measures.

The management objective describes the specific goals to be achieved. Some goals are
crucial for the success of the project, and have very clear thresholds. Non-compliancewith
the objectives will result in technical difficulties for the operations and/or non-compliance
with Pakistan laws and guidelines.

Other objectives have thresholds that are less clearly defined. In practice, these objectives
are sometimes perceived as less important. It is crucial to the successof the implementation
of the EMPthat all parties involved in the project fully understand that these objectives are
equally as important as objectives with clear thresholds, for successful implementation of
the project.

The thresholds for management objectives will be further set out in the Monitoring Plan,
which will be developed as part of the ESIA.

The mitigation measures recommended aim are to minimise the expected negative impacts,
and maximise the expected positive impacts. For a single management objective, there is
usually a set of recommended mitigation measures.The maximum result from the mitigation
measures will be achieved when the full set or combination of measures will be
implemented.

It is therefore important that mitigation measures be implemented in totality and with
similar levels of propriety, to minimize the negative impacts and maximize the positive
effects.

Sanitary facilities to be provided at site consist in minimum of a designated place for
ablutions, hand washing, accommodation for clothes changing and storage.

Fuels, oils and chemicals at the camp shall be stored on impermeable bases fitted with
containment kerbs.

All routine maintenance of equipment shall be done in the designated areas in the
contractor's camp.

Employment from local communities must be maximized.

2.15.4 Conclusion

The developer shall ensure full compliance with this EMPduring all stages of the Project,
through design to decommissioning phase. A designated community liaison shall be
appointed to liaise with impacted communities and to keep records of conflicts and
resolutions. Liaison must be undertaken with all property owners prior to entering their
property.



The Project can and shall meet emission standards through a series of measures and
emission control system, and it will minimise the expected negative impacts and maximise
the expected positive impacts.

2.16 Site Security Plan

Gwadar is located in Balochistan, situated in the west of Pakistan. It borders Iran in the
west, Afghanistan in the northwest, Khyber Pakhtunkhwa province in the northeast, Punjab
province in the east, Sindh province in the southeast, and the Arabian Sea in the south.
Project area is located about 40 kilometres northeast of the Gwadar port and south of the
Nl0 national highway. Towards the south of the Project Site lies the Arabian Sea.
Balochistan is the largest province of Pakistan but in terms of population is the smallest. The
majority of the people are Baloch, but the second largest group are Pashtun (40 %). The
provincial capital Quetta is also the home of a large part of the Hazara community in
Pak:stan.

Terrorism is expected to continue pose a serious threat in the context of extensive combing
operations being conducted nationwide. The terrorists, thus, are expected to resort to
attacks likely to appear in the shape of targeted ambushes, suicide attacks and hit and run
attacks on high profile targets or high impact attacks on soft targets. Moreover, risk
emanating from crime is also expected to remain high.

. ,
"i The Concept of Security System is combining of physical security with help of electronic

security equipment. Perimeter will be monitored by tower guards in watch towers and patrol
guards, together with CCTV and intruder detection system. Entry control points will be
permanently operated by a security personnel accompanied by K-9 dog teams and equipped
with modern scanning and screening equipment, such as metal detectors, x-ray machines
etc. B&R will implement all existing experience and practices developed in different hostile
environments.

Security personnel performing security tasks will preferably be local nationals who have
been properly vetted by B&R and who have the necessary qualifications and experience to
perform entry control point duties, guard tower operations, static and roving patrols and
overseen by onsite expatriate managers.

Guards will be assigned in two, twelve-hour shifts per day along with an expat Guard Force
Supervisor (GFS) performing one shift per day overlapping the security shifts, and
supervision provided each day through shift leaders. The number of security personnel
assigned to this task is based on the current general risk/threat profile for Pakistan, and the
physical size of the camp and the number of personnel to be protected. The solution is
scalable and can be increased or decreased dependent on the security needs of the human
contingent at Site, their mobility, and asset security requirements.

) While on duty, security personnel will be equipped with PPEand other security equipment
such as two-way radios, flash lights, under vehicle viewing mirror, etc. Security personnel

) will properly qualified in relation to the use of security equipment.

}
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Scope of Security Systems will cover:

• Physical Security
o Tower Guards
o ECP Guards
o ECP K-9 teams
o Patrol Guards

• Electronic Equipment
o CCTV Surveillance system
o UAV monitoring (optional)
o Intruder Detection System
o Explosive Detection equipment

Surveillance Systems, Vehicie detection system, Remote monitoring by the means of
Unmanned Aerial Vehicle (UAV), Automatic Access Control and 10 Management, Intruder
Detection System, Entry Control Points and Hostile Vehicle Mitigation, Pedestrian Screening,
Perimeter Protection, Maritime Security Measures, Blast Considerations and Design and so
on shall be considered.

More detailed in chapter 10.

2.17 Project Operations and Maintenance

Once the Project is put into commercial operation, the operation and maintenance of this
Project will be managed by an experienced team.

Before the construction of the Project is completed, about six months before completion
date, the operation and maintenance team will begin to take over the power plant from the
EPC team. Training regime shall encompass training regarding all equipment and major
assemblies till the operation of all equipment of the power plant is completely turned over
according to operation and maintenance agreement.

With the development of the test-run of the Project, the project company will provide
operation and management services itself or may employ other specialized authorities to
provide the same.

The operations of the power plant will be executed according to the OEM's and EPC
Contractors guidelines, prudent utility practices as practised in the best markets, operation
and management agreement, including operation budget control, contractor management,
insurance maintenance. Necessary training will be provided to ensure labour safety and to
protect environment.

Operation and management personnel shall hire experienced and trained personnel and
wherever and when possible Pakistani nationals preferably locals will be employed; some
critical positions may be assumed by expats; however, in the medium to long run all staff
will be from Pakistan.
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2.18 Project Agreements

In typical project finance transactions, project lenders and investors look towards project
documentation and the Interlinkages between various project agreements and coverages
provided under such documentation to cover any project related risks which may affect its
feasibility and bankability. For this purpose, the Project Company has finalized or is in the
process of finalizing agreements typical to such projects e.g. PPA, land lease, EPC
contract(s), O&M contract, government guarantees etc. which will come together to form a
security package making the project bankable to the lenders and feasible for the investors.
Details of the various agreements are below in Section 17.

2.19 Project Tariff and Financials

The total Project Tariff is currently worked out at USD ¢ 7.7426 per kWh (based on an 85%
availability factor), and is the sum of Energy Payments and Capacity Payments. Energy
Payments can be further divided into Fuel Component, Ash and Desulfurization, and Variable
O&M cost. capacity Payments can be further divided into Fixed O&M, Insurance, Working
capital, Return on Equity and Debt Servicing. Energy Payments are variable in nature and
are payable on per kWh dispatched basis. capacity payments are fixed payments subject to
the availability of the Plant and are payable irrespective of plant dispatch.

2.20 Estimated Project Cost

The total Project Cost has been estimated at USD 492.94 million for a gross capacity of 300
MW. A summary of the Project Cost is as follows.

Cost (USD million)
capital Cost (incl. custom duties & withholding 412.71
taxes)
Other Costs 52.54
Interest during Construction 27.69
Total Project Cost 492.94

. 2.21 Project Funding

The Project is expected to be financed at a debt to equity ratio of 75:25 on a non-recourse
basis, Equity will be subscribed to by the Sponsors i.e. CCCC and Tianjin. Long-term debt
will be in the form of China Export and Credit Insurance Corporation ("Sinosure'') backed
Long Term Debt equivalent to a maximum of 85% of EPC Cost. Below is a summary of the
project funding plan:

Funding Source USD million
Equity 123.24
Long-term Debt 369.71
Total Funding_ 492.94
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3. Pakistan Power Sector

3.1 Overview

Historically, the power sector in Pakistan has been owned and operated by government
entities, primarily the Water and Power Development Authority C'WAPDA'') until the drive to
unbundle started in the early 19905. Since then the sector has evolved much with private
sector involvement primarily in generation and more recently in transmission and distribution
as well. The generation, transmission, distribution and retail supply of electricity in Pakistan
is presently undertaken by several public and private sector entities comprising of one (1)
national transmission company; nine (9) rer;ional public sector-owned distribution
companies; four (4) public sector the.rne] gener(,.ltlon companies; one (1) public sector
hydropower generation company and several Independent Power Producers (,'IPPs''). These
entities enable the supply of power to the entire country except for Karachi. The
metropolitan city' of Karachi and some of its surrounding areas are supplied power by 1(-

Electric; which is a vertically integrated utility owned by the private sector responsible for
the generation, transmission and distribution of electricity in its region. The total installed
capacity of the entire country in 2015 was 24,823 MW of which 16,814 MW (67.74%) was
thermal, 7,116 (28.67%) was hydroelectric, 787 MW (3.17%) was nuclear and 106 MW
(0.43%) was wind.

Table 4 - Pakistan Generation Capacity

As on 30th 2011 201~L 2013 2014 2015
June -
Thermal 15,910 15969 i 15,94l 15,719 16,814, I

Hydropower 6,645 6,730 I 6,947 7,116 7,116
Nuclear 787 787 I 787 787 787
Wind 0 1 50 106 106
Total 23,342 23,487 23,725 23,728 24,823
All figures in M~' Source: NEPRA State of Industry Report, 2015

More recently the CPPA-G, previously residing within NTDC, has been converted into an
independent body acting as a central counterparty to power purchase transactions. The
present form of the power structure in Pakistan is presented below:
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2.22 Funding Parameters

Facility Type Senior Secured Long-term Facility
Facility Provider Industrial & Commercial Bank of China
Amount 85% of EPC, Custom Duties, Sinosure Fee and Construction

Interest
Term Up to 15 years (including 2.5-year grace period)
Reference Rate 6-month Londor. Interbank Offered Rate
Margin 4%
Payment Frequency Semi-Annual
Export Credit Sinosure
Insurance

2.23 Project Revenue and Other Operating Assumptions

Based on an 85% plant load factor and a net capacity of 272.1 MW, the Project is expected
to generate approximately 2,026 GWhs annually. Based on the un-indexed Project tariff, the
Project Company's annual revenues are expected in the range of USD 168 million.

Based on a net efficiency of 37%, annual generation of approximately 2,026 GWhs, annual
coal consumption is expected to be approximately 950,000 MT. This translates into a fuel
cost of approximately USD 74 million per annum.

Project O&M Costs have been estimated based on projects of similar in nature, i.e. capacity,
technical parameters, etc. O&M Costs have been estimated at USD 12 million per annum.
75% of O&M cost has been assumed as fixed and rest as variable. Given the above
parameters, annual Fixed O&M costs are USD 8 million and annual Variable D&M Costs are
USD 4 million ....

J Details and Projected Financial Statements have been presented in the Section 20.

• The Project is expected to be compliant to all the lender's related covenants in term of the
typical financial ratios like Equity Internal Rate of Return, Debt Service Coverage Ratio and
Loan Life Coverage Ratio.

i
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The base case financial ratios and key profitability determinants of the Project are as
follows:

Project Internal Rate of Return 11.12%
Equity Internal Rate of Return 17.00%
Long-term Debt Service Coverage Ratio 1.74
Loan Life Cover Ratio 1.98
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Figure 5: Pakistan Power Structure

3.2 Structure of Pakistan Power Sector
3.2.1 Key Players

National Electric Power Regulatory Authority ("NEPRA")

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

NEPRA's role in the power business, inter alia, is to issue licenses for companies and to
regulate their operations per NEPRA rules and regulations. The prospective applicants will be
required to comply with a" NEPRA rules/procedures, inter alia, for grant of license before
security agreements are concluded for any project.

Private Power and Infrastructure Board ("PPIB")

PPIB provides a one-window facility to IPPs for implementation of projects above 50 MW
capacity and issues the letter of Interest ("lOI',) and letter of Support C'LOS''), prepares
pre-qualification and bid documents, pre-qualifies the sponsors, evaluates the bids of pre-
qualified sponsors, assists the sponsors/project companies in seeking necessary consents /
perrnlsslons from various governmental agencies, carries out negotiations on the
Implementation Agreement CIA''), assists the power purchaser, fuel supplier, government
authorities in the negotiations, execution ,~Q.Q administratlon of the Power Purchase
Agreement C'PPA''), fuel supply agreement a~d~'water ~se license respectively, issues and



n administers the GOP guarantee backing up the power purchaser, fuel supplier and follows
up on implementation and monitoring of projects .

. ,
! Central Power Purchasing Agency (Guarantee) limited ("CPPA-G")

r:'>,

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

<' PPA in this regard.

National Transmission and Despatch Company Limited ("NTDC")

NTDC was formed in 1998 to take over all the properties, rights and asset obligations and
liabilities of 220 KV and 500KY Grid Stations and Transmission Lines/Network owned by
WAPDA. It is responsible for the operations and management, planning, design and
expansion of the transmission network.

3.3 Demand for Electricity

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

1.
2.
3.
4.
5.

Inefficient transmission and distribution
Increasing demand
Inefficient use of energy
Expensive energy mix
Improper priCing

~
'. .,~

Installed capacity in the country grew at an average rate of 5.51% during the period 1990-
2015. However, this increase in capacity has been unable to meet the demand of electricity
leading to a demand-supply gap, which can go as high as 6,600 MW during peak hours. In
2015, the maximum generation capability remained at 19,132 MW, while the maximum peak
demand reached 24,757 MW, resulting in a 5,625 MW gap between supply and demand.

Table 5 - Pakistan Historical Supply and Demand of Power

:)

.)

Year Generation Peak Demand Surplus/(Deficit)
2011 15430 21,086 -5,656
2012 14,483 21,536 -7,053
2013 16846 21605 -4,759
2014 18771 23505 -4,734
2015 19,132 24757 -5,625



All figures in MW; Source: NTDC

" Projections by government agencies depict that this shortfall is not going to end till 2018.
The tables below show the actual and projected surplus/deficit in demand during system
peak hours:

Table 6 - Pakistan Projected Supply and Demand of Power

Year PlannedGeneration Projected PeakDemand Su,.plus/(Deficit)
2016 20,303 25,666 -5,363
2017 23445 27185 -3[740

~
2018 28,751 28678 73
2019 33,545 30[154 3[391 ___j-
2020 35,590 31625 3,965 J

All figures in MW; Source: NTDC

Shortage of electricity has become the most critical challenge for Pakistan; it not only causes
social disruption, but also affects the economic growth of the country. According to
estimates, energy shortages in the country have resulted in approximately 2% reduction in
the annual GDP. Therefore, resolving the energy crisis is amongst the top priorities of the
government and steps are being taken to attract new investment in the power sector.
Moreover, steps are being taken to optimize the generation mix by adding coal and
indigenous energy sources.

\... 3.4 Electric Power Generation

.>

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

Table 7.1: Pakistan Energy Generation by Source

)

As on 30th June 2010-11 2011-12 2012-13 2013-14 2014-15
Thermal 65,169 64,478 64,034 68,082 69,988
% Share 64.79 65.94 64.91 64.41 64.17
Hydel 31,990 28,643 30,033 32,239 32,979
% Share 31.80 28.85 30.44 30.50 30.24
Nuclear 3,130 4,872 4,181 4,695 5,349
% Share 3.11 4.91 4.24 4.44 4.90
Import 295 296 375 419 443
% Share 0.29 0.30 0.38 0.40 0.41
Wind 0 q 32 263 300
% Share 0.00 0.01 0.03 0.25 0.27

.i



1 Total 100,5841 99,295 1 98,655 I 105,6981 109,0591
• All figures in GWh; Source: NEPRA State of Industry Report 2015

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

Table 7.2: Pakistan Thermal Generation Mix

..
/

2010-11 2011-1.2 2012-13 2013-14 2014-15
Gas 3?,Q76I 30,162 28,190 30,769 31,196
% share of thermal generation 56.891 46.06 44.02 45.19 44.57
FO + HSD 27r984~~,250 35,804 37,201 38,690
% share of thermal generation 42.94 53.83 55.91 54.64 55.28
Coal 109 66 40 112 102

% share of thermal generation 0.17 0.10 0.06 0.16 0.15
Total 65,169 65,478 64,034 68,082 69,988
All figures in GWh; Source: NTDC

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

.. sources of energy.
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4. Project Site
.. 4.1 Project Site location

The Project is located in Gwadar (Coordinates: 25.11 oN, 62.34 °E) in the Southwest of
Balochistan. It will be the only sea outlet in the CPEC, connecting Xinjiang 2,940 kilometres
("km'') north of Gwadar, to the Arabian Sea. The Project will be located within the
jurisdiction of the GDA, near the Surbundar area and will require a total of 330 acres of
land, which the Sponsors will acquire with the assistance of the GoB.

Figure 6 - Geographic Location of Gwadar, Balochistan

) ,.
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4.1.1 Site Selection Criteria

The main factors that are being considered for site selection for the Project are as follows:

./

• Government guidance
• Construction cost
• Fuel transport
• Site access
• Interconnection scheme and location
• Water source
• Geological condition
• Resettlement and environmental concerns

.)
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4.1.2 Site Alternatives

The GoB proposed several sites near the Port. The fvlainSponsor conducted a site survey in
January 2017 and based on the findings of the survey, Site 3 was chosen as the
recommended Project Site. Summary of findings for each site is listed below.

Figure 7 - Location of Recommended Site (Site 3)

c
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Site 1

Site 1 is located approximately 37 km from the Port along the coast. Towards the south of
Site 1 is the Arabian Sea, towards the north is the N10 National Highway and towards the
east and west are undeveloped lands. There are no villages near the site. The site is mainly
wasteland and weeds; streams of water pass through each of its east and west sides. The
site is flat land and landform elevation varies between five (5) to nine (9) metres ("m'').),

Site 2

Site 2 is located approximately 20 km from the Port and 17 km west of Site 1. Site 2 also
has the Arabian Sea in the south, N10 National Highway in the north. Towards the east of
Site 2 is the Meer Gurab military base and Sur Bandar Town and towards the west is the
Kohemehdi mountain. The military base is about is about three (3) km away while the
Arabian sea is about two (2) km away. The site is mostly wasteland and weeds and
unsuitable for farming. The site is flat land and landform elevation varies between eight (8)
to fifteen (15) m.

Site 3

j Site 3 is located about 2 km east of Site 1. Its conditions are similar to that of Site 1.
Towards the west of Site 3 are seasonal streams and towards the east there is a hill. The

, )
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site is flat land and mostly wasteland, east side is mostly low-rise mountain, unsuitable for
fI' farming. The landform elevation is approximately three (3) to fifty-five (55) m.

Figure 8 - Relative Location of the Three Sites

4.1.3 Transport

Road Access

As of now, there is the N10 National Highway which is to the north of all the site
alternatives. The highway can connect to the Port and will become the main access for all
the sites. There is a branch road to the east of Site 2 which leads to the Sur Bandar town. A
port expressway has been planned for the east bay of the Port which will connect to the N10
National Highway. Moreover, there is a plan for a new railway line which can also be used
for the power plant in the future.

Sea Access

Towards the southwest of the three sites lies the Port. Construction on the Port started in
March 2002 and Phase I of the construction was completed in February 2015. Currently, the
Port has three (3) 20,000t berths and can also be used to dock two 50,00Ot vessels. Phase
II of the construction process is underway. The port is managed and operated by the China
Overseas Port Holding Co. Ltd. (the "Port Operator''). The port was formally opened for
navigation on 13th November 2016.

Airport Access

The Gwadar Airport, at present, is a small airport located in the central axis of Gwadar,
about 15 km from the Port. Gwadar Internatibnal Airport is planned near Darabele about
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10.5 km from Site 3 and 12 km from Site 2. According to the runway direction of the
• existing Gwadar Airport and the wind speed and direction in the region, it is expected that

the runway direction of the new airport will be southwest-northeast. All the sites are located
on the southeast side of airport take-off and landing route. According to the obstacle
limitation and management regulations of MH5001-2013 "Technical Standards for Airfield
Area of Civil Airports", Site 3 and Site 2 are located outside the obstacle limitation surface
and more than 10 km away from the airport runway centreline on the two sides. The power
plant will use flashing lights atop the tali structures as per the standard requirements to
meet the airport flight safety requirements.

4.1.4 Hydrometeorology
4.1.4.1 Meteorological Conditions

The Port is located along the Arabian Sea coast in the southwest of Pakistan. This region
has a tropical desert climate given its proximity to the sea and its geographic coordinates.
This results in high temperatures and little rain throughout the year. The meteorological
conditions are mainly based on the observational and statistical data that was available for
the period November 2002 to October 2003 collected from FHDI. Due to lack of local
recording data, extreme wind speed data of the Karachi Airport Weather Station from 1979
to 2009 has been used as a reference.

)



Figure 9 - Location of M_eorological Observation Station (Point C)
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Rainfall

.J Gwadar belongs to the subtropical desert climate zone resulting in annual average rainfall of
69 millimetres ('mm''). There is no rainfall in February, March, May, June and October.

.. Statistical results of monthly average rainfall are shown below.

Table 8.1 - Monthly Average Rainfall Statistics (mm) (Nov 2002 - Oct 2003)

Month Nov Dec Jan Feb Mar Apr I May
Rainfall 4.4 7.5 27.7 0 0 1.5 I 0
Month Jun Jul Aug Sep Oct Annual Average

Rainfall 0 23.9 2.5 1.5 0 69.00

Air Temperature

_)

Monthly average air temperature of Gwadar ranges from 20.4 °C to 28.4 °C and annual
average air temperature is 24.8°C. Air temperature is the lowest in January and highest in
July. Minimum air temperature recorded is 13.7°C and maximum air temperature recorded is
35.6°C.)
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Table 8.2 - Monthly Average Air Temperature (Oe)

Month Average Maximum Minimum
Nov 2002 24.0 30.4 19.3
Dec 2002 21.0 26.9 13.7
Jan 2003 20.4 26.4 14.1
Feb 2003 21.4 27.7 16.0~--~~~----'_----~~-----+----~~----~~----~=------
Mar 2003 22.9 29.7 13.7
Arp 2003 I 26.2 35.6 22.4
Ma_y2003 2/.3 34.5 22.0
Jun 2003 28.3 I 32.7 25.4

1--- -=.J:..=u::__:12=..=0:_::_03=-------t----=-2_cS.4 ~ .:::..3:1.:6=====~===~~~2:4~~.3:~~~_-_=:
!-- A_;_U_9... _:::2c.:_OO-'-3-t 26.9 ! __ 3_'_0_.5 -1 2_4_.2 --;

sec 2003 25.6 ± 32.9 21.5
Oct 2003 =r-----is.3 ----- -----~r=j...:;.-5----~I----____;2=O:.:..:.2~------

f----=-Annual 1 ----24.8--- L==--_-3:_~-'-· .6-'-·------+----__;;1~3-'-'-.7---------i

Wind

The Arabian Sea is significantly affected by monsoon winds, which bring heavy rain. The
southwest wind is the control wind direction in the Arabian Sea area and prevailing wind
direction is SSW-WSW with occurrence frequency being 48.9%. Below is the wind direction
and wind velocity jolnt distribution table.

Table 8.3 - Wind Direction and Velocity Joint Distribution (NoY 2002 - Oct 2003)

Wind Scale 0 1-3 4-5 I 6 I >6 Total Avg Max
Wind 0.0-0.2 0.3-5.4 5.5-10.7 10.8- ~13.9 Wind Wind
Speed 13.8 Speed Speed
Wind % % % % % % m/s m/s
Direction
N 0 1.99 0.18 0 0 2.16 2.7 7.3
NNE 0 4.54 0.02 0 I 0 4.56 2.3 6.4
NE 0 4.59 0.55 0 0 5.14 3 10.7
ENE 0 3.72 0.12 0 I 0 3.83 2.8 8.8I

E 0 1.7 0.01 0 0 1.71 2.6 5.6
ESE 0 1.68 0.08 0 0 I 1.77 3.2 8.6
SE 0 2.76 0.35 0 0 3.11 3.9 7.2
SSE 0 4.07 0.55 0 0 4.62 3.6 7.5
S 0 7.33 1.62 0 0 8.95 3.9 8.2
SSW a 10.53 6.94 0 a 17.48 5 9.6
SW 0 11.14 8.46 0.05 0 19.65 5.2 12
WSW 0 6.84 4.7 b.22 0 11.76 5.4 13.8
W a 4.31 1.58 0.12 0.01 6.02 4.6 15.1
WNW 0 2.88 0.4 0 a 3.27 3.7 9.8
NW 0 3.21 0.79 0 0 4.01 4 9.4
NNW 0 1.51 0.44 0 0 1.95 3.7 7.6
Annual 0 72.8 26.81 0.39 0.01 100 4.3 15.1

Gale (days) zstronq breeze: 8 znear gale: 1 fresh gale: 0



Below is the statistics of measured monthly average wind direction and wind speed.

Table 8.4 - Monthl~Average Wind Speed and Direction

Prevailing Wind Sub-Prevailing Wind Monthly Avg Wind
Direction Direction Speed

Wind Direction % Wind Direction % m/s
Nov 2002 SW 16.8 NE 11.9 3.6
Dec 2002 NNE 13.6, NE 12.5 3.6
Jan 2003 SW 12.8 NW 10.2 3.9
Feb 2003 WSW 17.1 SW 16.8 4.6
Mar 2003 SW 16.7 SSW 14.2 4.4
Apr 2003 WSW 21.0 SW 19.7 5.3-
May 2003 SSW 28.6 SW 27.7 4.6
Jun 2003 I SSW 32.6 SW 24.4 4.8
Jul 2003 SW 27.9 SSW 17.8 4.5

Aug 2003 SSW 43.7 SW 22.7 4.3
Sep 2003 SW 25.0 SSW 22.9 4.3
Oct 2003 WSW 17.1 SW 15.6 4.0
Annual SW 19.7 SSW 17.5 4.3

The following table shows the wind observation data (at height of 10 m, 3 min average wind
speed) for the past 31 years from 1979 to 2009 at the Karachi Airport Weather Station. The

r statistical results indicate that the Wind speed of l00-year return period in this sea area is
25.29 metres per second C'm/s'').

Table 8.S - Extreme Wind Spet!d Statistics at Karachi Airport Weather Station

Return Period Wind Speed (m/s)
2 10.91
5 14.76
10 17.31
25 20.53
50 22.92

100 25.29

The statistical results of tropical cydlones occurring in the Makran Coastal region and Sindh
from 1989 to 2010 are as follows:

Table 8.6 - Statistics of TrropicalCyclones over the period 1989-2010

Month Makran Coast Sindh Total
Jan 0 0 0
Feb 0 0 0
Mar 0 0 0
Apr 0 0 0
M~ 1 4 5
Jun 4 5 9
July 0 I';" I 0 0
Aug 0 0 0t

.J



Sep 1 2 3
Oct a 2 2
Nov a 1 1
Dec a a a

Total 6 14 20

According to the European Centre for rv1edium-term Weather Forecasting C'ECMWF''), wind
data from 1979-2010, indicates that strong wind direction in the sea is NNE and the
probability of >15 m/s wind speed is very low. Below is the offshore wind speed and
direction joint distribution table.

Table 8.7 - Offshore Wind Speed and Dkection Joint Distribution

.~

Wind Vlind Sl?jed (m/s) Frequency
Direction 0-2 2-4 4-6 6-8 8-10 I 10-1.2 12-14 14-18 Total (%)
N 0.39 1.10 1.10 0.85 I 0:J5lLJ 0.34 0.06 0.00 4.43
NNE 0.42 1.38 1.34 1.21 0.82 0.33 0.03 0.01 5.54
NE 0.32 1.32 1.17 0.54 0.19 I 0.02 0.00 0.00 3.57
ENE 0.39 1.15 1.10 0.39 0.05 0.00 0.00 0.00 3.08
E 0.31 0.81 0.73 0.36 I 0.11

,
0.00 0.00 0.00 2.32

ESE 0.31 0.56 0.47 0.09 0.03 0.02 0.00 0.00 1.49
SE 0.33 0.67 0.41 0.09 0.02 0.01 0.00 0.00 1.52
SSE 0.30 0.89 0.69 0.05 0.02 0.00 0.00 0.00 1.94
S 0.35 1.25 1.23 0.33 0.01 I 0.00 0.00 0.00 3.17
SSW 0.38 2.02 3.67 2.67 0.78 0.05 0.00 0.00 9.56
SW 0.49 2.54 6.16 8.54 4.87 0.74 0.01 0.00 23.35
WSW 0.50 2.96 5.83 5.45 1.62 0.20 0.00 0.00 16.56
W 0.52 2.74 4.06 2.37 0.53 0.06 0.01 0.00 10.28
WNW 0.57 2.10 2.27 1.02 0.25 0.05 0.02 0.00 6.28
NW 0.49 1.70 1.25 0.29 0.08 0.02 0.00 0.00 3.82
NNW 0.45 1.27 0.86 0.36 0.11 0.02 0.00 0.00 3.07
Frequency 6.52 24.44 32.36 24.60 10.06 1.87 0.12 0.01 100.00
Total (%)

Figure 10.1 - ECMWFOffshore Wind Rose Diagram
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Relative Humidity

The annual average relative humidity in Gwadar is approximately 72%. The monthly relative
humidity statistics are shown below.

Table 8.8 - Monthly Average Relative Humidity

Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Annual
Avg 60.9 57.1 61.9 67.1 69.0 67.4 79.9 84.4 81.5 80.0 77.2 77.2 72.0
Max 91.5 93.9 91.5 91.8 94.8 95.7 95.7 96.4 96.4 95.6 96.0 97.3 97.3
Min 9.6 6.0 14.1 18.2 7.9 11.7 11.3 64.3 63.3 61.8 7.3 12.1 6.0

Visibility

Given Gwadar's climate and geography, there is seasonal variation and diurnal variation in
vlslblllty, The probability of visibility being less than 1 km is only 0.53%. Below is a statistical
table of different visibility occurrence frequencies.

Table 8.9 - Visibility Statistics

Nov Dec Jan Feb Mar Apr May
<5 km 0.0 4.3 0.0 6.3 3.2 1.7 3.2
5-9 km 39.0 61.3 30.6 19.6 14.5 1.7 7.3
~10 km 61.0 34.4 69.3 74.1 82.3 96.6 89.5

Jun Jul Aug Sep Oct Annual Average
<5 km 0.8 0.0 16.9 14.2 15.3 5.5
5-9 km 1.7 8.1 50.8 40.8 23.4 24.9
~10 km 97.5 91.9 32.3 45.0 61.3 69.6

Note: Sampling frequency is 6 h
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4.1.4.2 Hydrological Conditions

Mean sea level rise

In the past 10 years, mean sea level has risen by 1-5 mm every year. Based on the
assumption of global warming, the mean seal level rises by 0.5 mm per year. Based on this
assumption, the mean sea level rise for the Project is projected to rise by 25 mm in the next
50 years.

Tide

The sea at the Gwadar area has an irregular semidiurnal tide. According to a one-year tide
observation data from November 1, 2002 to November 7, 2003 at Gwadar station, the tidal
characteristic values are as follows.

Table 8.10 - Tidal Characteristic Value (starting from theoretical depth datum)

Mean sea Highest Lowest tide Mean tide Extreme Mean high Mean low
level tide level level range tide range tide level tide level
185 320 -6 141 308 257 116

All figures in centimetres ('cm'j



Figure 10.2 - Datum Relation Diagram
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With reference to the characteristic values of water levels in nearby Gwadar Port project,
extreme water levels are as follows:
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Figure 10.3 - Location of Water Level Observation Station
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Wave

\

.) The wave contents of this section are based on the results of monographic study on wave
numerical simulation for nearby Gwadar Port projects.

1. Offshore wave condition

According to ECMWF wave data, the offshore wind rose diagram indicates that the prevailing
wind direction in this sea area is SW-S, strong wind directions are SSW and N and the
maximum significant wave height is >3.5m.
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Figure 10.4 - ECMWF Offshore Wave Rose Diagram
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2. Offshore extreme wave elements

Table 8.11 - Offshore Effective Wave Height of Different Return Periods

Return Period NE ENE E ESE SE SSE S SSW SW
(year)

100 2.60 4.02 4.13 4.01 3.27 3.22 3.66 3.04 4.04
50 2.40 3.76 3.79 3.53 2.95 2.88 3.33 2.71 3.73
25 2.18 3.07 3.32 3.05 2.62 2.53 2.98 2.37 3.49
2 1.25 1.12 1.27 1.23 1.17 1.06 1.54 1.05 2.32
1 1.06 0.75 0.94 0.85 0.88 0.76 1.23 0.73 2.10

*AII units in m

Table 8.12: Offshore Effective Wave Period Values in Different Return Periods

J

)

Return Period NE ENE E ESE SE SSE S SSW SW
(year)

100 6.51 7.52 7.48 7.18 7.17 7.17 13.12 11.90 13.86
50 6.41 7.39 7.29 7.06 7.04 7.03 12.47 11.25 13.25
25 6.13 7.20 7.10 6.93 6.91 6.89 11.78 10.59 12.78
2 5.35 6.40 6.38 6:36 6.33 6.32 8.96 8.00 10.49
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1 5.20 6.27 6.23 6.24 6.25 6.20 8.36 7.38 I 10.06 I
., *AI/ units in seconds (rs")

3. Project Location Design Wave Lengths

According to the design calculation results of ecce Fourth Harbour Design Institute and the
monographic study results of wave numerical simulation for site 3 coal jetty projects, the
design wave elements of the plant site location are estimated as follows.

')

Figure 10.5 - Wave Calculation Point for Plant Site 3
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Table 8.13 - Design Wave Elements of Site 3

Location Return WI H1% H4% Hs% H13% Hm Tm t, Dir.
Period (m) (m) (m) (m) (m) (m) (5) (m)
(year)

BI-B2- 100 4.4 6.0 5.0 4.8 4.0 2.5 12.1 118.9 SW
B3 50 4.1 5.6 4.7 4.5 3.7 2.3 11.5 110.9

2 3.0 3.5 2.9 2.8 2.3 1.4 9.1 81.1
B4 100 4.4 5.4 4.5 4.4 3.6 2.2 12.1 111.1

50 4.1 5.0 4.2 4.0 3.3 2.0 11.5 103.7
2 3.0 3.2 2.6 2.5 2.1 1.3 9.1 75.4

B5 100 4.4 3.8* 3.8* 3.8* 3.6 2.2 12.1 93.0
50 4.1 3.7* 3.7* 3.7* 3.3 2.0 11.5 86.3

)

:)

..)



.. -)

j

)

2 3.0 3.0* 2.6 2.5 2.1 1.3 9.1 61.1
Ql 100 4.4 5.0 4.2 4.0 3.3 2.0 6.2 58.1 SE

50 4.1 4.5 3.8 3.6 3.0 1.9 6.1 56.3
2 3.0 1.8 1.5 1.5 1.2 0.7 5.5 46.4

Cl 1 3.0 1.8 1.5 1.5 1.2 0.7 5.5 46.4
C2 1 3.0 3.5 2.9 2.8 2.3 1.4 9.1 81.1 SW
*indicates that wave is broken

Analysis of Tidal Current, Sediment and Siltation

Tidal and sediment observation has not yet been finished for the Project. However, tidal and
sediment observation was carried out in Gwadar Port area near the site in the large and
medium tide period from November to December 2001. For the purposes of this feasibility
study, that observation result is referenced. The observation result shows that the mean
velocity in vertical ranges from 0.04 m/s to 0.27 mis, average flood flow ranges from 2300

to 342° and average ebb flow ranges from 84° to 197°.

Figure 10.6 - Tidal Current Vector Diagram of 27-28 November 2001 (Left) and 1-
2 December 2001 (Right)

The bottom sediment of the project sea area is mainly silt sand, median particle size
D50=0.02-0.08 mm and it is easy to suspend under the action of wave and current.
Sediment concentration above -3 m water depth is 0.14 kilograms per cubic metre
("kg/m3

,'), sediment concentration of water within -3 m to -10m is 0.126 kg/m3 and
) sediment concentration under -10 m water depth is 0.085 kg/m3 •
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No serious sediment accumulation was found in the operation of the Gwadar Port. In the
., present phase, Sediment siltation intensity of the water area in the port is considered for 0.4

mla and average siltation intensity of approach channel is considered for 0.2 m/a. Due to
lack of sufficient data, sudden siltation in severe winds needsto be further analysed.

Water Temperature

According to the National Institute of Oceanography's ("NIO'') observation of surface
seawater temperature in Gwadar Port area, the highest seawater surface temperature is
31°C, occurring in July and the lowest is 23°C, occurring in January. Annual average
seawater temperature is about 28°C. The water temperature data can be used for reference
at present, detailed design shall be adjusted according to the latest observing data which is
ongoing by specific study institute for thls Project.

) 4.1.5 Water Source

The only freshwater source near the plant site is the Swad Dam Reservoir and the Shadi
Dam Reservoir, both at distance of more than 50 km from the site alternatives. Moreover,
water flow here is minimal due to the utilization by the Gwadar region. Therefore, for the
Project, the water will be used from the seawater desalination system.

4.1.6 Ash Yard

The ash yard is proposed to be constructed in phases and will eventually have a total
storage capacity for 30-year ash piling. No additional land will be required for the ash yard;
there will be space allocated within the land acquired for the Project., The ash yard is
proposed to be at the north end of the plant site, occupying 60 hectares ('ha''). Ash yard
location and size has been determined after taking into consideration coal profile, its usage
overtime and the prevailing environmental endowment like wind direction, geology etc.

).. The ash yard designated area will be levelled; 3 m will be excavated to make ash piling
bottom surface. The ash dam top will be 8 m above the ash piling bottom surface. Ash yard
will be broken down in three phases: Phase I with a storage capacity for ash piling
requirement for approximately 12 years. PhaseII will have a storage capacity enough about
8 years and Phase III will meet ash piling requirement for approximately 10 years. A road
will be built connecting the ash yard to the power plant.

To prevent ash slag and water seepage, 300 mm covering sand gravel cushion, HOPE
geomembrane and 200mm sand gravel cushion will be laid inside the dam and at the
reservoir bottom. Flood protection surface for the outer slope of ash dam will be block stone
and inner slope will be cement mortar surface. At the bottom of the slope, geomembrane
will be enclosed with sand bags. Given the tropical desert climate, ash water in the storage
area will dry out and a chance of a flood will be minimal. A blind ditch will be arranged for
drainage. The drainage system will comprise of one (1) main blind ditch and several branch
blind ditches at several points in the ash yard which will drain the water to the ash water)



clarifying basin and the resulting clarified water will be delivered by the lift pump to the ash

yard for spraying.

4.1.7 Site Selection

No. Item Site 1 Site 2~~+=~=-~---+~~----------~
1 Geographic • 37km from the Port

location • South is the Arabian
Sea; North is the
Nl0 National
Highway; East and I
West are I
undeveloped lands I

• 20km from the Port • 2km from site I
• 17km from Site I; • Abandoned small

South is the Arabian seawater
Sea (2km); North is desalination plant
the Nl0 National between Site 1 and
Highway; East is site III
the Meer Gurab
military base (3km); I
WeSt. is Kohemehdi i

1----+----------+--------------1-- mountain _L_------------;
2 Urban • Planning data has • Same as site I •Same as site I

Planning not been received
as of now

3 Transport • Nl0 Highway to
North

• Port evacuation
planned that will
connect the Port
and the Nl0
Highway

• Railway line is also
planned

Site 3

• Nl0 Highway to e Same as site I
North

• Branch road to Sur
Bandar Town to
East

4 Fresh Water
Source

• Fresh water source:
Swad and Shadi
Dam Reservoir
(SOkm away)

• Already being
utilized by Gwadar
region so cannot be
relied upon

• Instead water will
be used from the
seawater
desalination system

• Same as site I • Same as site I

Circulating
Cooling Water

5 • Cooling water to be
seawater

• Through diversion
box culvert into the
forebay of the
circulating water
pump room

• Connected with
steel pipe to siphon
well

• Reinforced concrete

• Same as site I• Same as site I
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6 Ash Storage
Yard

7 Fuel
Transport

8 Topography

9 Geology

10 Power
Evacuation

Environmental
Impact

11

gravity flow box
culvert used to lead
water in aeration
basin

• Drainaae outlet
• Total storage • Same as site I • Same as site I

capacity for 30
years.

• The Port to site I: • The Port to site II: • Same as site I I
40km by road 20 km by road

• Coal may be. Coal may be
transported by transported by
truck truck

• New highway and • New highway and
railway planned railwav planned

• Mostly undeveloped • Large fishing • Same as site I
land nearby villages nearby

• No slqnlflcant l e May have some

• No village near site • Southeast of site • Not suitable for
• Not suitable for there is a village farming

farming • Not suitable for • Seasonal streams
• Stream on each of farming on west side

the west and east • Elevation: 8 to15m • Gentle hill on east
sides side

• Elevation: 5 to 9m • Elevation: 3 to SSm
• Foundation soil. !» Foundation soll. l s Foundation soil:

tertiary deposit tertiary deposit tertiary deposit
• Soil type: medium • Soil type: medium • Soil type: medium

soft hard soft - soft rock
• Design peak ground • Design peak ground • Design peak ground

acceleration (10% acceleration (10% acceleration (10%
probability of probability of probability of
exceedance in 50 exceedance in 50 exceedance in 50
years): 0.32g years): 0.32g years): 0.32g

• Earthquake • Earthquake • Earthquake
intensity: 8th degree intensity: 8th degree intensity: 8th degree

• Pile foundation. Natural foundation • Natural foundation
needed: 30-35m can be used can be used
bored pile • Groundwater effect • Groundwater effect
recommended need not be on construction only

• Groundwater effect considered needs to be
on construction considered by the
needs to be sea
considered

• OutgOing llnei l » Outgoing line:. Outgoing line:
northwest northeast northwest

• Two 220 kV to be • Two 220 kV to be • Two 220 kV to be
used used used

• Outgoing line along • Outgoing line along • Outgoing line along
road and line will be road and line will be road and line will be
connected to new connected to new connected to new
substation SUbstation substation



._ '\

':~

..

, f

/

,~)

j

impact on residents impact on residents
12 Construction • Phase III ash yard • Same as site I • Same as site I

land to be used to
civil construction
and construction
Hving area --

13 Land • Land for power • Same as site I • Same as site I
Occupation plant formed by
and backfiling
Relocation • Land construction

involves some I
relocation

14 Living • Employees will live • Same as site I • Same as site I
in planned living
area

• Employees on duty
will be housed in
the admin building

15 Peripheral • No cultural relics, • Same as site I • Same as site I
Major mineral resources,
Influencing military facilities or
Factors nearby airports

16 Plant Layout • Plant site will be • Same as site I • Same as site I
able to meet
requirements for
construction

• Total land area
17 Vertical • High tide (50-year • High tide (50-year • High tide (50-year

Arrangement return period): return period): return period):
4.12m 4.12m 4.12m

• Elevation: 5-9m • Elevation: 8-15m • Elevation: 3-55m
• Plant floor elevation • Plant floor elevation • Plant floor elevation

considered to be considered to be considered to be
8.25m 8.25m 8.25m

• RII: 550,OOOm3 • Fill: 850,OOOm3 • Fill: 2000,OOOm3

As per the above analysis, Site 2 has some impact on residents and the circulating water
pipe is relatively long. Site 1 and Site 3 have similar characteristics, however, Site 3 requires
less earth fill and excavation. Therefore, the recommended site is Site 3 (the "Project Site'').

4.1.8 Regional Geology and Geotechnical Engineering at Site

Regional Geology and Earthquakes

As per the seismic zoning of Pakistan, Gwadar and its surrounding area are in the fore-arc
basin of tectonic unit. As per the regional geology, Gwadar and its surrounding area is
mainly composed of sediments and volcanic rocks of the tertiary system; the upper soil layer
consists of silty soil, sand and cohesive soil.
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According to the "Pakistan Building Code and Earthquake Risk Evaluation and Study" (2007),
seismicity in most areas of Pakistan is medium to high, mainly caused by collision of the
Eurasiancontinental plate and manifested by orogenic revolution of the Himalayas and other
mountain ranges. No fracture passesthrough the Site; instances of earthquakes have been
few. According to the seismic zoning map (as shown in Figure 12-1) in "Pakistan
Construction Code" (BCPSP-2007), the Site is in seismic zone 3, peak ground acceleration
("PGA") with 10% probability of exceedancein 50 years is 0.32g (as shown in Figure 12-2)
and the corresponding basic earthquake intensity is of the eighth degree. Seismic safety
evaluation for the Site is suggested and the final seismic fortification parameters are subject
to the seismic safety evaluation report.

Figure 10.7 - Basic Seismic Zoning Map
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Figure 10.8 - Basic Seismic Acceleration Map

Geotechnical Engineering

The terrain at the Site and site alternatives is flat. Terrain elevation ranges from three (3) to
55 m for the Site.

The preliminary geotechnical investigation and survey for feasibility study of the Site has
been finished. According to the geotechnical report, the foundation soil layer of the site
alternatives is mainly tertiary deposit. The Site's soil type ranges from soft to medium hard.
Soil layers from top to bottom are clayey silt, silty clay, sand and gravel layer and their
characteristic value of bearing capacity ranges from 100 to 250 kPai bedrock is mudstone.
Surface foundation strength is low and soft soil layer thickness usually ranges from six (6) to
10 m.

The Site will require minimal excavation for site levelling. As per a survey report of Sur
Bandar fish Port projects, the bearing capacity of a 30m long 1000 mm diameter filling pile
near Gwadar Port is about 3,447 kilonewton ("kN'') (Factor of Safety taken as 2.5).
Therefore, a bored pile is recommended for the Site (low areas); pile foundation bearing
stratum can be hard-bottom clay layer or bedrock; pile length is expected to range from 30
to 35 m. Most of the Site has good foundation conditions. In the excavation area, the
exposed stratum is mainly weathered and moderately weathered mudstone. The
construction of the building (structure) can use the natural foundation, strong weathering
and medium weathering mudstone as foundation bearing layer. It is suggested that main
heavy load building (structure) be distributed in the excavation area. In filling area, because
of the thick layer of newly backfill, the foundation is suggested to be treated so that



strength and deformation can meet the requirements. The foundation bearing layer, if it
does not satisfy the requirement, is recommended to use pile foundation, the different
weathering degree of rock can be used as the pile bearing layer.

Since the Site is adjacent to seaside, surface stratum is moderately permeable and there is a
certain hydraulic relationship between groundwater and seawater infiltration. As seawater is
generally highly corrosive, the inference is that groundwater is weak to medium corrosive.
Therefore, corrosion protection measures for building structures need to be taken. Due to
two-way recharge of stream and seawater for groundwater, groundwater level is predicted
to be high. Thus, water table lowering and drainage measures need to be considered during
foundation pit excavation.

Adverse geological effects of sand liquefaction, landslide, collapse and underground cave
etc. have not been found at or near the Site. No valuable cultural relics have been found in
the range of plant site and there are no covered minerai resources of exploitation value.

Summary

-)

1) Terrain at the proposed project Site is flat. No fault structure passes through the Site
and site alternatives. As per the preliminarily data available, there are no adverse
geological effects and the sites are suitable for construction.

2) The design peak ground acceleration with 10% probability of exceedance in 50 years
is 0.32g and the corresponding earthquake intensity is eighth degree. Seismic safety
evaluation for the site is suggested for the next stage and the final seismic
fortification parameters are subject to the seismic safety evaluation report of the site.
Foundation soil layer is mainly tertiary deposit. Site 3 category belongs to.

3) The Site has relatively better conditions of the foundation, as compared to other site
alternatives, it is preliminarily judged that natural foundation can be adopted.

4) Groundwater effect may need to be considered for its impact on construction and
building material for the selected Site.

5. Project Fuel

5.1 Market Analysis

5.1.1 Export Coal Supply

The Site is approximately 690 km from Quetta, the capital city of Balochistan Province, and
approximately 500km from Karachi. As per the current configuration, the annual coal
consumption will be approximately 950,000 metric tons ("MT'') (LHV as received basis over
5,371kcal/kg) at 85% plant availability.

)
Pakistan has coal reserves of approximately 186 billion MT making it the seventh (7th)

largest in the world; in terms of lignite, it ranks number one in Asia. Most of the coal
reserves are in Sindh: 184 billion MT (175.5 billion MT in Thar, 1.3 billion MT in lakhra and
3.7 billion MT in Sonda-Thatta). Most of the coal mined in Pakistan is lignite, which falls



between bituminous and peat. The sulfur and ash content is too high which is why it cannot
/ be used by industrial users. The annual coal output is 4.5 million MT of which approximately

90% is used in brick kilns. Due to the inadequate chemistry and other attributes of the local
coal and the limited annual output, Pakistan needs to import large amounts of coal to meet
domestic demand for thermal coal. Therefore, given the constraints, the Project has
envisaged using imported coal as the primary fuel.

The selection of coal is mainly based on heating value requirements, ease of transportation
and stability. Given the size of the Project, shipping distances and costs, South Africa and
Indonesia have been shortlisted as potential sources.

South African Coal

~ South Africa has coal reserves worth 205.7 billion MT, two-thirds of the total coal reserves in
Africa, ranking fifth (5th

) in the world behind the United States, China, Russia and Australia.
The coalfields in South Africa are of Permian and Triassic periods, mostly located in the

'~J Mpumalanga Province in the east, Free State and Natal Province. The carbon content of coal
increases gradually and the coal layers become thinner from west to east. There are 19 coal
fields distributed over an area of 700 km from north to south and 500 km from east to west
in the Karo series stratum in Mpumalanga Province and north Natal.

Figure 11.1 - Distribution of Coal Fields in South Africa
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South Africa is the sixth (6th) largest coal producing country and the second (2nd
) largest

coal exporter. Most of the coal exported from South Africa is done via the Richards Bay Coal
Terminal ("RBCT''), through a dedicated coal railway. Only a small amount of coal is
exported via the docks at Maputo and Durban. Most of the coal production is controlled by
the big coal companies such as the Anglo Coal Group, the BHP Billiton Group, the Sasol
Group, the Exxon Group and the Strata Group. The coal output of these five (5) groups
accounts for approximately 90% of the total coal output of South Africa. Customs data
shows that in 2014, South Africa exported approximately 77.42 million MT of coal; India
took the biggest share at 30.45 million MT; Pakistan received approximately 3.37 million MT
from South Africa.

The coal from South Africa has the properties of medium to high heating value, low
moisture content, low to medium ash content, low sulfur content and medium volatility. The
coal quality indicators range of main coal producers: LHV as received basis 5,200-6,300
kcal/kg, total moisture content 7%-10%, ash content 10%-23%, total sulfur content 0.5%-
0.85%, and volatile component 22%-29%.

Indonesian Coal

According to the Ministry of Energy and Mine of Indonesia, the coal reserves are estimated
at 58 billion MT with proven reserves of 19.3 billion MT. Since reserves have not been
proven in many areas, some estimates for coal reserves go as high as 90 billion MT.
Anthracite coal accounts for 0.36% of the total reserves, bituminous coal for 14.38%, sub-
bituminous coal for 26.63% and lignite for 58.63%.

Figure 11.2 - Distribution of Coal Fields in Indonesia
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The proven coal reserves in Indonesia are mainly distributed over two (2) islands: central,
;t. eastern and southern Kalimantan and central and southern Sumatra. 91% of the coal is

sourced from Kalimantan and the rest is sourced from Sumatra. Most coal mines in
Indonesia have been open pit, however, in recent years, with an increase in production,
open coal mines are becoming scarce.

The coal from Indonesia has the properties of medium heating value, high moisture content,
low ash content, low sulfur content and high volatility. The coal quality indicators range of
main coal producers: LHV as received basis 4200-5500 kcal/kg, total moisture content 21%-
38%, ash content 6%-10%, total sUlfur content 0.3%-0.85%, and volatile component 37%-
48%.

Comparison

The properties of coal from South Africa and Indonesia are compared as follows:

1. South African coal is mainly bituminous coal while Indonesian coal is mostly lignite.
Both are suitable for electriCity production.

According to the coal classification of China, coal is first classified by volatile content
into lignite, bituminous, and anthracite coal. Lignite is further classified into two (2)
sub-categories, old lignite With particulate matter greater than 30-50% and young
lignite with particulate matter lower than or equal to 30% .

.,
j

.)

Bituminous coal can be further classified into low (10%<volatile content:S20%),
medium (20%<volatile content:S28%), medium high (28%<volatile content:S37%)
and high volatile (>37%) bi~uminous coal. Bituminous coal can also be classified by
it cohesiveness index (G): non-cohesive and minor cohesive (0<G:S5), weak cohesive
(5<G:S20), medium weak cohesive (20<G:S50), medium strong cohesive (50<G:S65)
and strong cohesive (G>65). Gas coal is the bituminous coal with the highest degree
of coalification, with very high volatile content and medium cohesiveness, mainly for
coking and power generation.

Lignite is the mine coal with the lowest coalification. It is a low-grade coal in
brownish black colour and no gloss. It has a strong chemical reaction, can easily
weather in air and it is difficult to store or transport over long distance.

2. Heating Value: higher heating value mean lower shipping cost per unit of heat. South
African coal has a higher heating value compared to that from Indonesia, hence
making it more cost effective when just taking heating value into account.

3. Moisture Content: Indonesian coal has high moisture content, hence poor flowability
which may cause blockage of the coal pipe. On the other hand, South African coal
has low moisture content, conduclve to the normal operation of coal conveying
systems.

)'



4. Ash Content: Indonesian Coal features low ash content while South African coal has
~ a relatively higher ash content which can affect the ash handling and slag removal

systems.
5. Volatile content: Indonesian coal has high volatile content compared to South African

coal. High volatile content can Increase the possibility of dust deposit and explosion
in the pulverizing system, and also lead to excessive loss of heating value and
spontaneous combustion of coal when stored ~ver a long time in the coal yard.

6. Sulfur content: South African coal has high sulphur content when compared to
Indonesian coal, which may result in insufficient output of desulfurizationsystem.

7. Indonesian coal has a higher tendency to explode than South African coal which
makes it riskier to ship.

8. Shipping distances to the Port are approximately the same from the RSef in South
Africa and the Balikpapan Port in Indonesia, 4,350 nautical miles C'nm'') and 4,060
nm, respectively.

9. According tothe report of China Coal Resources Net on May 23, 2013, Indonesia has
planned to impose an export tax on coal which may impact coal prices in the future ..
On the other hand, South Africa has no plans of adding an export tax on coal.

Given the above analysis, the Project envisages using South African coal as the primary fuel
and the Indonesian coal as back-up fuel. The coal type of HUBCO Power Plant of Pakistan
(the engineering design coal is South Africa coal RB3, and the check coal is 50% RB3 of
South Africa +50% NAR4,700 of Indonesia) will be used first as design input, and later, it
will be firmed up upon the signing of the coal supply agreement.

5.1.2 Export Coal Quality

}

The coal source and quality of HUBCO Power Plant of Pakistan is to be used as reference,
whereby South African coal will be used as primary fuel and the Indonesian coal will be used
as a supplement and backup. According to the coal export proportion of South Africa, it is
suggested to take the most popular steam coal RB3 (LHV is about 5,371kcal/kg) at the coal
yard of Richards Terminal as the design coal for coal quality indicators, with the check coal
as 50% RB3 of South Africa + 50% NAR4,700 of Indonesia. The following tables provide the
quality indicators of design coal and check coal.

Table 9.1 - Quality Indicators of Coal

Indicator Unit Design Coal (RB3 Check Coal (Mixed
of South Africa) South Africa -

Indonesia Coal)
Industrial Analysis
Total Water Content % 9.27 17.29
Moisture content air dried basis % 4.44 9.84
Ash content (as received basis) % 17.56 11.25
Volatile content as dry and ash free % 32.42 41.33
basis
Fixed carbon % 49.45 41.93

)
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Others
LHV (as received basis) kcal/~ 5,371 4991
HHV (as received basis) kcaljkg 5_L591 5254
HGI 53 48
Element Analysis
carbon (as received) % 59.2 55.59
Hydrogen (as received) % 3.46 3.66
Oxygen (as received) % 7.98 10.05
Nitrogen (as received) % 1.49 1.24
Sulfur (as received) % 1.04 0.88
Ash Analysis
Silicon dioxide % 53.39 50.82
Aluminium oxide % 22.65 22.39
Iron trioxide % 6.56 8.18
Calcium oxide % 6.92 6.92
Magnesium oxide % 2.23 2.29
Sodium oxide % 0.19 0.3
Potassium oxide % 0.66 0.82
Titanium dioxide % 1.06 1.04
Manganese dioxide % 0.5 0.41
Sulfur trioxide % 5.22 6.11
Phosphorus pentoxide % 0.62 0.53
Ash Softening Point
Deformation temperature °e 1240 1)40
Softening temperature °e ~270 1_L160
Hemisphere temperature °e 1290 1170
Flowing temperature °e ~310 1240
Granularity % 99.2 95.87

5.1.3 Coal Price Forecast

In view of the characteristics of coal affected by moisture and volatile content, in the long-
distance maritime transport process of transport losses or even spontaneous combustion,
coal trade is only part of the elF, generally only provide FOB contract, that is only to ensure

'lill!7 that commercial coal in the departure In line with the customer's coal quality requirements,
for the subsequent transport process in the heat value of the situation is not responsible for
the reduction.

Generally, coal procurements are covered under long term contracts, indexed to some
benchmark(s), medium term contracts and spot purchases. The judicious mix of such
contracts and purchases is a function of the coal procurer's perception about the market and
his view about the power purchaser's demand profile, among other things. Usually to ensure
comfort for the lenders, it is considered essential that a 10-year CSA, at least for bulk of
projected annual requirements, is signed with one or more reputable coal suppliers.

The coal pricing is based upon the following main components:



FOB Price: FOB price is linked to a benchmark such as API-4 which represents the 6,000
NCV coal at Richards Bay Coal terminal in South Africa. The current price of the benchmark
of 5,500 NCV (RB-3) is around USD 68 per tonne. The current FOB price of 4,700 NCV coal
from Indonesia is around USD 54 per tonne.

Shipping and Insurance: Shipping which varies from shipment to shipment but can be
estimated at around USD 91V10per tonne for the purpose of this feasibility.

Port Handling: The port handling charges at Gwadar Port are around 5 USD per Tonne.

Local Freight: Local Freight can be assumed at around USD 4 per Tonne for transportation
from port to Site.

)

Coal price forecast is as follows:
Table 9.2 - Coal Price Analysis

Export Coal heat FOBPrice Shipping Port Local
Country value USD/t Fee Handling Freight

(LHy) USD/t
South Africa 5500kcaljkg 65""70 9 5 4

Indonesia 4700 kcal/kg 53",,58 7 5 4

Description: Sea freight is Panama ship type, to India West Coast route price.,
j

5.2 Project Coal Requirements

As per the design quality parameters provided in the preceding table, the coal assumption is
the following:

Table 9.3 - Coal Consumption

Item Unit 2x150MW
Design Coal Check Coal

Coal Consumption tons/hr 122.8 132.2
tons/day 2,947.2 3,172.8
tons/yr 914,368.8 984,361.2

Notes: Daily availability based on 24 h, annual availability based on 7,446h

5.3 Coal Transport

5.3.1 Sea Transport

..
/

The coal will be transported to the coal terminal at the exporting port from where the coal
will be transported via ocean going vessels to the Port, i.e., Gwadar. Shipping distances to
the Port are approximately the same from the RBCT in South Africa and the Balikpapan Port
in Indonesia, 4,350 nautical miles ("NM'l and 4,060NM, respectively. The types and grade

..J



of vessels selected will meet the requirements of the loading and unloading ports. Vessels
will have a dead weight tonnage ("DWT'') of 40,000 to 60,000 and will be equipped with
booms and grabs. Given a draught of approximately 12m, the super Handysize Panamax
with a loading capacity of 50,000 DWT is recommended. The total shipping time to Gwadar
will be approximately 20 days: 2-3 days for coal loading at the Richard Bay Terminal; 15
days at sea and 2-3 days for coal unloading at the Port.

)

The Project plans to make use of the existing jetty and equipment at the Port. The jetty is
approximately 40 km from the Site. A temporary coal stack yard will be built to store the
coal before transportation to the Site by trucks.

There is no dedicated special coal grab to unload the coal, therefore, the existing gantry
crane on the jetty will be used. The coal will be unloaded on to mobile hoppers. For the
purposes of the Project, four mobile hoppers of 60 m3 will be added. Bucket-wheeling
loaders and mobile belt conveyors are considered for stacking operation. A temporary stack
yard will be arranged on the reclaimed land to the southeast of the jetty. To prevent coal
dust's escape to the environment, the temporary stack yard will be located as close to the
rear hill as possible and a mesh will be put around the stack yard. The stack yard will have a
total area of 2.5 ha. A ring road will be arranged around the stack yard, and a road will be
built to connect with the existing road of the harbour.

5.3.2 Inland Transport

Heavy trucks with a maximum unit loading capacity of 30-50 MT will be used to transport
the coal from the stack yard to the coal yard at Site. Given the annual requirement of
approximately 950,000 MT, and a carrying capacity of 50 MT, 50 trucks will be required daily
to transport the coal daily from the stack yard at the Port to the coal yard at the Site.

--j
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6. Plant Technology

The Project considers a 300MW imported coal-fired power plant as the total installed
capacity. Given the current grid conditions, the demand profile, the configuration has been
decided as 2x150 MW.

6.1 Layout of Power Plant

Drawing provided as Annexure - 4.

6.2 Boiler

Boiler will be ultra-high pressure, once intermediate reheat, natural circulation, single
furnace, n-type layout, four-corner tangential combustion, balanced ventilation, all-steel
cradle, dry-bottom pulverized coal fired boiler.

Boiler is optimized for the South African bituminous coal. Boiler will be of open-air or semi-
open layout; boiler operation floor will have an island-style layout, with ooe-unlt one-boiler
system.

The boiler model, its parameters and main technical specifications are as follows:

Table 10.1 - Boiler Specifications

Maximum continuous evaporation of boiler t/h 471.1
Superheater outlet steam pressure MPa(g) 14.42
Superheater outlet steam temperature °C 541
Reheat steam flow t/h 389.3
Reheat steam inlet steam pressure MPa(g) 2.94
Reheat steam inlet steam temperature °C 359
Reheat steam outlet steam pressure MPa(g) 2.74
Reheat steam outlet steam temperature °C 541
Economizer inlet water supply °C 247
temperature
Exhaust temperature °C 135
Boiler guaranteed efficiency (TRL) % 92.1
Air preheater type Three-position rotary type
Steam temperature adjustment mode Superheated steam adopts two-stage water-

cooled way to adjust the steam temperature,
and the reheater adopts flue gas bypass baffle
to adjust the steam temperature which is
supplemented by micro-sprinkler

6.3 Turbine and Generator

_, Steam Turbine
/
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Table 10.2 -Turbine Specifications

Type High pressure, once intermediate reheat, single
axis, double cylinder double exhaust, single
back ~essure condensing steam turbine

Model N150-13.73/538/538
Rate power MW 150
Rated speed r/rnln 3[000
Guaranteed heat consumption kJ/kWh 8,233
Direction Clockwise
Main steam quantity t/h 446
Main steam valve steam Qressure MPa.a 13.73
Main steam valve steam temperature °C 538
High pressure cylinder exhaust pressure MPa.a 2.82
High pressure cylinder exhaust °C 322.4
temperature
Reheat steam quantity t/h 369.2
Combined reheat valve _Qressure MPa.a 2.54
Combined reheat valve temperature °C 538
Exhaust steam pressure kPa 7.80
Cooling water temperature °C Designed: 28~ Max: 31
Regenerative heating series 7 grades (2 high + 1 deoxygenation + 4 low)
Feedwater temperature °C 245.3

Generator

Table 10.3 - Generator Specifications

Model QF-150-2
Rated power MW 150
Rated voltage kV 15.75
Rated current A 6,873
Rated power factor 0.80 (lagging)
Rated speed r/min 3,000
Cooling method Air cooling
Excitation mode Self-shunt excitation system

6.4 Combustion and Thermal System

The design scope of the system includes: cold and hot air systems, powder delivery
systems, milling systems and flue gas systems.

6.5 Pulverized Coal Preparation System

Pulverization System

This study is based on opposed firing or corner tangential combustion. The type of mill and
, pulverizing system will be direct-fired milling system based on the coal quality
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characteristics, the possible coal variation range, the nature of the load, the mill application
conditions, in combination with the furnace structure and the burner structure types, etc.

The Project is envisaged to use bituminous coal which is very volatile and has potentially
explosive properties; the design coal's Hardgrove Grindability Index ("HGI'') is 53, with
moderate grindability. As per previous available data, the erosion wear index Ke is about
0.95, which is a slight wear. Keeping in view the volatility of the design coal, the grlndabllity
index, moisture and ash, and the possible coal varying range, the Project shall adopt a
medium-speed coal mil! with positive pressure primary air fan direct blowing coal pulverizing
system. The pulverizing system is described below.

.'

The primary air will be supplied by two primary fans, and will enter the mill through two
routes; one route will be heated through tile air preheater as the hot primary air, and the
other will serve as the pressure cold primary air. And then through the automatic
adjustment by mill inlet hot primary air adjusting· damper and the cold primary air
conditioning damper, the mill inlet can obtain a satisfactory mixture of air temperature and
flow. The mill will be equipped with air flow measuring device to measure the amount of
primary air and adjust the wind and coal ratio.

The raw coal will be transported to the medium-speed mill by the coal feeder, dried and
milled, and then separated from the desiccant (primary air) into the mill outlet separator.
The fine pulverized coal enters the furnace for combustion, and the dis-qualified pulverized
coal will return to the mill to continue milling, and the alien debris which is hard to mill
enters the reject collection system.

Coal Mill

The coal mill will be sourced from China and will be HP-type, medium-speed, bowl-type coal
mill produced in China. Medium-speed coal mills produced by Chinese manufacturers have
been used before for 150MW to 350MW units. Each boiler will be equipped with four HP-
type mills, of which one will be the spare unit.

Primary Air Fan

Since the cold primary air fan has such characteristics as little wind volume, high pressure,
high speed, high requirements for the manufacture of materials, the Project will use double
suction support centrifugal fans.

Raw Coal Hopper and Feeder

Four raw coal buckets are equipped with four coal feeders and four medium-speed mills;
except the raw coal bucket corresponding to the spare mill. The total effective coal storage
of the three raw coal buckets will range from 8 to 12 h coal consumption at BMCR.



6.6 Flue Gas and Air System
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The boiler will be equipped with balanced ventilation; each boiler flue system will be-
configured with two (2) 50% capacity double suction support centrifugal blowers, two
double-chamber five-electric field electrostatic precipitators (interim) and two static-blade
axial flow fans or centrifugal fans.

Blower

Each flue gas and air system will be equipped with two 50% capacity centrifugal blowers.

ElectrostaticPrecipitator

The Electrostatic Precipitator ("ESP") will be selectedto keep in line with the prevailing local
environmental standards in Pakistan and to optimize efficiency, investment, land
requirments, etc. The selected ESPwill be able to achieve efficiency under the following
conditions:

1- In the design conditions, meteorological and geographicalconditions of the Project;
2- A power supply area does not work (small partition power supply is equivalent to in-

operation of two small partitions);
3- Flue gas flow is calculated according to the dust collector inlet flue gas in the

maximum continuous evaporation of boiler, and the margin should be 10%;
4- Flue gas temperature is the design temperature plus 100°C.

Induced draft fan

The medium induced by the fan will be dust-laden gas, at a temperature of approximately
120°C. At this point, tentatively two sets of centrifugal fans, have been recommended with
no spare.

)

Chimney

Chimney type and height will be designed to meet the environmental requirement, chimney
corrosion requirements and restricted by the power plant geological conditions, seismic
intensity and other factors; it is currently proposed that the Project can adopt a sleeve
chimney with a height of 180m, this is subject to the final ESIAreport.

Desulfurization and Denitrification

The desulfurization and denitrification equipment shall be provided as per the local emission
standards; the desulfurization shall adopt seawater desulfurization process, to control
sulphur oxide (,'SOx'') emission concentration at less than the local standard, and

~ simultaneously set SCRdenitrification facilities for effective control of nitrogen oxide (,'NOx'')
at emission concentration less than required under the local laws.

..)
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6.7 Thermal System

Main steam and reheat steam system

The main steam and reheat steam system will adopt the unit double control system; in order
to improve the unit, start performance and recovery quality, and to meet the minimum flow
requirements in minimum load operation, While achieving FCB function, each unit has a set
of high pressure and low pressure two-level series of turbine bypass systems, Capacity is
tentatively set at 100% BMCR high pressure bypass + 65% BMCR low pressure bypass, final
capacity will be determined in the basic design phase combined with the manufacturers
proposal.

Main water supply system

The main water supply system is equipped with two 100% capacity electric water supply
pumps, one electric water supply pump is running, and the other electric water supply pump
in spare. Water supply console main line does not have a control valve, and the "regulation is
realized through the feed pump speed changes. DN100 electric bypass is set, and a water
supply control valve is provided to meet the start and low load operation adjustment. Two
high pressure heaters share a big bypass.

/ Regeneration system

The unit has seven sections of extraction steam for heating by the regenerative system, of
which the first two extraction steams are connected to two high-pressure heaters, the third
section used for the heating by the deaerator, the last four connected to four low pressure
heaters one of which is mounted on the condenser throat. When the deaerator pressure
drops to the constant pressure working pressure, its steam source is switched from the
three-stage extraction to the auxiliary steam system.

Auxiliary steam system

The steam source of the auxiliary steam header Is made up of three routes, in which one
route is supplied by three-section steam extraction, and the other route by two-section
steam after extracted by the pressure relief valve, and the last route by the start boiler.

Condensate system

The Project uses titanium tube condenser, and the condensate pumps are two 100% rated
capacity pumps, one used and the other in spare. After the condensate passes the shaft seal
heater, the main line passes through No.1, 2, 3, 4 low pressure heaters and then into the
deaerator; each low-pressure heater will adopt a separate bypass system.

)
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Heater drain system

Regeneration system consists of 7 levels, including two high-pressure heaters, a deaerator,
and four low-pressure heaters. The steam turbine has seven sections of steam extraction for
heating by the regenerative system. The first two sections are connected to two high-
pressure heaters, the third for the deoxygenation heating and auxiliary steam, and the latter
four to four low-pressure heaters. High-pressure heaters, low-pressure heaters use a
systematic flow of drain, of which No.2 low pressure drain is sent to the condensate
pipeline at the heater outlet with drain pump.

Circulating cooling water system

The circulating water adopts the open circulation system, and the Circulating water inlet and
outlet pipes are respectively equipped with electric butterfly valves, the Circulating water
inlet pipes with rubber ball cleaning units. Water heat exchanger, water ring vacuum pump
and other COOlingwater from the circulating water inlet lead. Turbine generator oil cooler,
generator air cooler and other auxiliary cooling water using closed Circulatory system,
cooling water through the closed pump boost, through the water heat exchanger cooling
and sent to the cooling equipment.

6.8 Electrical
6.8.1 Overview

The Project has been currently assumed to have access to the power grid with primary 220
kV voltage and the access plan is as follows: Power plant has two 220kV outlet lines, that is,
the two new outlet lines get access to the new 220 kV substation as per the requirements of
the Grid Code. Final access system program shall be subject to the demonstration results in
the access system subject report.

) 6.8.2 Main Electrical Wiring

Both units get access to the system via 220 kV voltage, with 2 circuits of outlet lines; 220 kV
indoor GIS distribution device is provided in the power plant. The main wiring adopts the
form of double bus connection and the generator-double coil transformer unit wiring to get
access to 220 kV electrical distribution device.

Generator lead-out line adopts full-chain off-phase closed bus, and the generator outlet
temporarily considers the installation of circuit breakers. The generator outlet circuit breaker
is installed between the generator and the main transformer, which can reduce the switch of
auxiliary power when the unit starts and stops, improve the reliability of the plant power,
prevent the expansion of main transformer and high voltage transformer, reduce the hazard
of main transformer high-voltage side non-full-phase running negative sequence current on
the generator rotor, reduce the high-side circuit breaker operating frequency and operation
impact on the system as well as the trend changes.

\
.j



This Project each unit set up a non-excitation voltage double-winding transformer as a high-
voltage work to change. Two units together set up a start / standby change as the unit
start, standby power. The main transformer temporarily considering the on-load regulator,
high-voltage auxiliary transformer considering non-excitation voltage regulator, whether the
main transformer or high voltage auxiliary transformer should be adopted on-load regulation

- will be concluded in the next stage, according to the system to conduct a detailed
calculation. The unit start standby power supply can be sent through the main transformer
to the high Voltage auxiliary transformer, it can also through the start/standby transformer.

220 kV system adopts the direct grounding, which is achieved through the direct grounding
of the neutral point of the main transformer high-voltage side. The neutral point of the
generator adopts the grounding transformer and the secondary side series resistance to
reduce the damage of the ground fault current to the iron core and suppress the transient
voltage no more than 2.6 times of the rated phase voltage. Main transformer and start
standby high voltage side neutral point is directly grounded, and 6.6kV system adopts the
un-grounding mode.

6.8.3 Selection of Major Electrical Equipment

220 kV power distribution unit is currently assumed to be of the indoor GIS layout, double
bus wiring, with a total of 8 intervals, including: two (2) main transformer incoming line
interval, one (1) start-up transformer incoming line interval, two (2) outgoing line intervals,
a bus interval and two (2) bus equipment intervals. 220 kV GIS equipment is SF6 insulation
type, with the rated current of 4,000 amperes ('A''), short circuit current of 40 kiloamperes
("kA''). The rated current of 220 kV circuit breaker and isolation switch is 3,150 A, and is
ultimately subjected to PakistanNTDCaccesssystem report and approval advice.

./

The main transformer adopts three-phase double-winding low-loss forced oil circulation air-
cooled transformer, with the capacity temporarily of 190 MegaVolt Amp ('MVA''), however,
depending upon the generator, and the exact number will be determined after the main unit
is ordered, and the main transformer adopts the on-load regulator; Generator circuit breaker
is the imported SF6circuit breaker.

6.8.4 Electrical Equipment layout

The overall electrical plan is of the conventional arrangement, and the main transformer and
the high-voltage auxiliary transformer are arranged outside the main power house's column
A. According to the 6kV auxiliary power system high-voltage auxiliary transformer setting
program, each unit has a high voltage auxiliary transformer installed in front of Column A of
the turbine hall after the main transformer, in order to reduce the length of the auxiliary
branch closed bus at the generator outlet. High-voltage auxiliary transformer and main
transformer are equipped with firewalls.

!P'~ 220kV power distribution device is close to the transformer area, with double bus wiring,
indoor GIS layout, and a total of eight intervals. The two (2) main transformer and one

...)



start/standby transformer's incoming lines are connected by GIL, and two (2) 220kV
./ outgoing lines are connected to power distribution device by the overhead line and. 220kV

network control room is arranged near the 220kV power distribution device.

6.8.5 Auxiliary Power System

Connection of auxiliary power

The unit normal high-voltage power supply is connected from the generator outlet circuit
breaker and the main transformer low-pressure side, and the high-voltage plant
start/standby power supply is led from the plant 220kV system or start/standby transformer;
each unit in this phase sets a high-voltage auxiliary transformer, temporarily no-load
regulator three-phase split transformer. And the use of a split transformer or a two-coil
transformer as the auxiliary transformer will be determined in the next stage according to
the determined process load through calculation.

The access to the power grid around Gwadar is weak, hence the Project shall have its own
black start capability.

High-voltage auxiliary electrical wiring and arrangement

Each unit is provided with one HV unit auxiliary transformer with two sections of 6.6kV unit bus.
The load, common load and desulfurization load of the double-set auxiliary machine of the
turbtnfi and boiler are tapped onto the bus section A and B.

,,-;',"

The HV side power supply of HV auxiliary transformer is connected as branches by the generator
outgoing line of the unit, and the LV side is connected to two sections of 6.6kV operating bus for
each unit.

)

Two units are provided with one common HV starting/standby transformer (on-load voltage
regulation), of which the 6.6kV side is connected to two sections of 6.6kV operating bus for each
unit as a standby power to ensure that the sufficient capacity of starting power supply is
supplied to unit for start-up and the reliable spare capacity is also available.

"Fast switching device" is used between the incoming line power circuit breaker and the standby
power supply circuit-breaker of the auxiliary working busbar, so as to support fast and smooth
transition between the HV unit auxiliary transformer and the start-up/standby transformer.

The motor circuit of 1,OOOkWand above, and the transformer circuit of 1250kVA and above shall
adopt the vacuum circuit breaker; the circuit requiring frequent starting and stopping, the motor
circuit below 1,OOOkWand the transformer circuit below 1,250kVA shall adopt high-voltage fuse
+ vacuum contactor (F + C).

Integrated water pump is currently envisaged to be about O.7km from the main power
house, and two integrated water dedicated transformers are provided, with a total of two
(2) low-voltage busbars, which are of the contact switches, and the two transformers are
mutually spared.)



Low-voltage auxiliary power wiring and layout

Low-voltage auxiliary power system adopts 400j230V, and the neutral point is the direct
grounding system, PC-MCC,power and lighting are of separate power supply: The power is
of three-phase four-wire power supply; lighting and maintenance network adopt the neutral
point direct grounding mode and three-phase five-wire power supply.

In order to ensure the shutdown safety of unit in case of AC power outage and the
emergent spare of important load, considering the actual local situations, two units will have
two 400kW emergency diesel generators (the exact capacity will be confirmed by calculation
in the next stage) as the security power supply in alternating current accident. Diesel
generator sets are the mobile container type.

Low-voltage auxiliary power distribution devices are in the steam engine room and boiler
room load centre, to achieve physical dispersion. The main power house inside and outside
400/230 V power centre (PC) and motor control centre (i"iCC)use the extraction and drawer
switchgears.

DC system and AC uninterruptible power supp;y

The DCsystem of the unit control room is equipped with a 220 V DCsystem for each unit as
a reliable power supply for such loads as the unit control, signal, relay protection, automatic
device, accident lighting, DC oil pump and AC uninterruptible power supply, etc. Each unit
220 V DC system sets a group of 220 V battery, which are valve-regulated, sealed, lead-acid
batteries, and no terminal battery is provided.

)

DC system wiring adopts single bus section, and the battery is connected to the two buses;
in the normal condition, the two buses run at the same time. Two units are equipped with
three sets of charging equipment, in which # 1 unit is equipped with two sets of charging
equipment, one as a dedicated charging device of the unit, and the other as the public
backup charging equipment of two units; the public charging device output knife switches
are chained.

In order to ensure the uninterrupted and reliable power supply for the automation device, a
40 kVA AC uninterruptible power supply ("UPS'') is set up for each unit in the current
project. The device is composed of rectifier, inverter, and static switch and so on, with
voltage and frequency stabilization performance; its working principle is that, in normal
condition, the working power is connected from the auxiliary power, converted into direct
current after rectification filtering, and then converted into alternating current by the
inverter to supply power to loads. When the input AC power is lost, the inverter is powered
by the 220 V DC system, and a bypass power supply is used as the power frequency AC
power continuously to loads during the maintenance of converter.

/



Electrical system control and protection
"

I

A unit system unit boiler power centralized control mode is proposed; temporarily a control
building is set according to the scale of one control centre for two units. The separate
network control room is set, and the network control equipment is set locally in the 220kV
network control room. The new central control building will be arranged between the two
(2) boilers after the steam room.

6.9 Coal Transportation and Ash Handling System
6.9.1 Coal Transportation System

Installed Hourly Coal Daily Coal Max Daily Max Daily Annual Coal
capacity Consumption Consumption Coal (t) Trucks Consumptions

(MW) (tjh) (tid) (xl04 t/a)
300 (Design 122.8 2,947.2 3,536.7 118 91.44
coal quality)

132.2 -- r--.-
300 (Check 3,172.8 3,807.4 127 98.44

coal quality)

• The daily use hours are calculated as 24 hours
• Annual use hours are calculated as 7,446 hours
• Maximum amount of coal:

Max Dail Coal = Annual coal quantity * number of hours used per day * coal unbalanced coefficient
y Annual use hours

• Coal unbalanced coefficient: 1.2
• Truck capacity: 30 t

Sea Transport

Project Coal will be shipped via super HandymaX/Panamax vessels from South Africa to
Gwadar as per the design coal specifications. The total shipping time will be 20 days: 2-3
days for coal loading at the Richard Bay Terminal; 15 days at sea; 2-3 davs for coal
unloading at the Port.

Inland Transport

The coal will be either be unloaded and moved to the terminal yard for storage or loaded
directly on to trucks through the loading system and transported to the site. The distance
between the Port and the Project Site is about 40km.

Coal Receival System

The upper part of the vehicle unloading device is semi-open, with a span of 15m and a
column spacing of 10m. Each column spacing h~s two unloading lots. Unloading parking
spaces are designed to accommodate five (5) trucks at one time. There will be two (2) shifts



a day, and each shift will span over five (5) hours. The hourly unloading frequency will be
approximately 13 trucks.

The lower part of the coal unloading unit is a double seam sewer. Under the sewing coal slot
are the dual belt conveyors; each belt conveyor is equipped with two bridge impeller coal
feeders with an output ranging from 100 to 500 tjh.

The coal unloading device is equipped with vibrating coal levelling grate to remove the
accumulated coal. In order to prevent the coal chute from blocking, the coal tank wall is
equipped with the polymer wear-resistant liner.

Coal Storage

The Project plans to set up an open bar bucket wheel stacker reclaimer coal field given the
annual coal requirement. Given the Project Site is affected by the monsoon, the coal field is
designed to accommodate that; the annual integrated number of days affecting the terminal
coal unloading operation is 65 days, and the number of consecutively-affecting days is not
more than 45 days. Keeping that in mind, the plant coal yard is designed based on 60 days
storage. There will be two coal piles in the coal yard, each with a length of 350 m, a width
of 45 m, a height of 14 m and a total storage capacity of 17.7 x 104 t. Wind dust restraining
measures shall be put in place around the coal yard.

The coal yard envisages a bucket wheel stacker with rated pile material output of 400 t/h,
rated reclaim capacity of 200 t/h and one (1) road belt conveyor. Bucket wheel stacker
reclaimer has the shunt function, to shunt coal about 200 tjh to the coal warehouse, and
the rest shunted to the coal field for storage. The coal yard is equipped with two coal
briquettes and a loader, which, as the coal storage site transport and underground coal
hopper coal supply auxiliary equipment, can improve the utilization of the coal field.

To ensure the safety of coal system, the coal field also has an underground coal bucket for
emergency coal supply, and the coal can be supplied by coal pusher and coal loader. The
underground coal hopper sets a vibration feeder, with rated output of 200 t/h; under the
vibration feeder, a single belt conveyor is set with rated output of 200 t/h,

Screening System

The crusher room is arranged after the coal field, and two (2) sieving and crushing
equipment are set to match with the two-way belt conveyor system. One will be running
and the other will be used as a spare, or in certain cases the two will be running
simultaneously but only for a short period of time. The ring hammer crusher is used with
output 150 t/h, feed particle size S 300 mm, and discharging granularity S 30 mm. The
roller screen is used with the output of 200 tjh, feed size s 300 mm, and discharging
granularity s 30 mm.



Conveyor Belt

The conveyor belt in front of the coal yard is designed as: width= 800 mm, velocity= 2.5
m/s and quantity= 400 t/h. The conveyor belt after the coal yard is designed as: width=
800 mm, velocity= 1.6 m/s and quantity= 200 t/h. Similar to the coal yard ground belt, the
belt conveyors are of two-way setting, one will be running and the other will be used as a
spare.

The coal handling system is for three-shift operation, and will run approximately six (6)
hours per shift. In the coal unloading system and the coal yard output and the transhipment
into the main power house, there are the belt conveyor telescopic device or electric baffle
tee, which can achieve cross-running. The bunker bay belt conveyor floor adopts the
economical and reliable electric double-sided plow unloader for coal blending.

Control Mode

Coal handling system adopts two ways, program controi and local control.

Ancillary Services

The project shall have the equipment for coals- entering the complex and the furnace-,
sample preparation and measurement, calibration, deironing, and wastewater treatment etc.
In order to prevent the coal yard dust from flying and coal from spontaneous combustion,
water spray devices surround the coal yard. In order to prevent the coal dust in the bridge
puddle (road) from flying, the spray dust removal device is set at the belt conveyor outlet.
The transfer station, crushed coal room, coal warehouse and coal pushersare equipped with
hangers for the lifting of equipment. Coal handling system is equipped with lighting,
communications, fire, ventilation, dust and other facilities.

6.9.2 Ash Management System

Major Design Principles

The ash removal system takes the unit design (therein ash library, ash library gasification
fan room, ash machine, etc. are shared by the two furnaces). System design principle are
based on safety and reliability, sound economics, water preservation, efficient land
utilization, and creating conditions for the comprehensiveutilization of ash.

The plant ash removal system of the project adopts the ash and slag separated removal
method. The ash and slag separation and removal systems, that is, mechanicalslag removal
system, dry ash pneumatic ash removal system, are applied.

The ash removal system consists of the following three parts:

• Fly ash part: Economizer ash bucket and dust collector ash bucket. Fly ash is
collected into the ash silo by the dry ash concentrated phase pneumatic conveying



system. Design range is from the economizer ash bucket and dust collector ash
bucket flange outlet to the ash warehouse exit dry, wet ash loading external
transport place.

• Boiler bottom slag part: the mechanical slag removal system is applied. The design
range is from the boiler slag outlet to the slag outlet loading and transport place.

• Reject part: From the coal mill reject outlet flange as the design boundary line, to
the moving reject bucket beneath the buffer reject bucket outlet, and the battery
forklift transport to the loading point for external transport.

Ash Content

The ash content of the Project is calculated as follows:

Tabie 10.4 - Ash Content

E:= I 2 x 150 MW !
DesignCoal Check Coal

Annual ash and slag amount 104 tja 16.96 11.99
Annual ash amount 104 tja 15.26 10.78 I
Annual slag amount 104 tja 1.70 1.19
Annual reject amount 104 tja 0.46 0.49
Assumptions:
• Annual operation hours are calculated as ~446 hours
• The amount of ash is calculated as 90% of the total amount of ash
• The amount of slag is calculated as 10% of the total amount of ash/slag
• The amount of reject is calculated as 0.5% of the boiler coal consumption

Bottom Slag Handling System

The bottom slag handling system of the project will adopt a dry bottom slag handling
system. The high-temperature slag will be sent out by the slag conveyor, cooled and then
discharged into the slag storage. Strip slag machine will have a normal output of 2 t/h and a
maximum output of 8 tjh. Stored slag will be loaded through the unloading device and
transported outward for use or transported to the ash yard for rolling storage. Slag pit will
have a mechanical seal. The slag storage will be able to store the design coal for about 18
hours; after humidification and stirring, the slag will be sent to the ash yard. Each furnace
will be equipped with a steel strip conveyor, a slag crusher and a slag storage tank.

Fly Ash Handling System

The fly ash handling system will have a positive pressure pneumatic conveying system to
concentrate the fly ash discharged from the economizer and electrostatic precipitator ash
bucket to the ash silo; the dry ash, through humidification and mixing, will be sent to the
ash yard with a sealed dump truck; in the future, it can be transported to the user for
utilization.



Reject System

The Reject Processing System will consist of a total of eight (8) buffer reject buckets (by
coal mill equipment) and eight (8) mobile reject buckets, and two (2) battery forklifts. The
reject discharged from the buffer bucket will be transported by the battery cart to the
vicinity of the slag storage and then transported to the ash yard or utilized.

6.9.3 Ash Yard

Design

According to the current actual development of Gwadar, not considering the comprehensive
utilization of According to the current actual development of Gwadar, not considering the
comprehensive utilization of ash, the planned ash yard shall have the capacity to
accommodate entire ash production over the 30 years of the PPA. The ash yard will be
located in the north of the site, covering land area about 60 ha. The geologic conditions of
the ash yard area are consistent with the plant site area.

After the ash yard will be flattened, it will be excavated 3 m downwards as the ash silo
bottom. The dam top is about 8 m from the bottom of the ash pile. The silo will be able to
accommodate a maximum heap surface of 13 m from the bottom of the pile. A road will be
constructed to connect the ash yard with the power plant. The outer slope of the dam is 1:2
and the inner slope is also 1:2. In order to prevent the ash from flowing out of the dam, a
300mm thick sand and gravel cushion, HDPE geomembrane and a 200mm thick sand and~
gravel cushion will be constructed on the inside of the dam and the bottom of the dam.

Given the climate, the reservoir ash water will naturally evaporate. The drainage system will
be comprised of a main blind ditch plus several branch blind ditches to collect the rain from
several polnts in the ash yard and discharged to the ash water clarification pool behind the
dam; the clarified water is pumped to the ash yard for spraying.

Ash Yard Operations

The equipment to be used for the ash yard is the following:

Table 10.5 - Ash Yard Equipment

Item QuantItY
TYZ20 type crawler bulldozer 1
VZT-12 vibratory roller 1
Self-propelled hydraulic shovel 1
WXl44AS lYP_e sprinkler 1
Yard spray gun 1

Environmental Protection

The environmental protection measures taken by the project ash yard are as follows:



• Ash yard seepage protection is achieved by laying polyethylene composite
geomembrane (two cloth and a membrane), specifically as follows: After
achievement of the required depth, the surface will be laid by 200mm thick gravel
layer as a geomembrane support cushion, which is covered by the polyethylene
composite geomembrane ( two cloth and a membrane), and the 300mm thick sand
and gravel layer is laid on the geomembrane and compacted to protect the
geomembrane achieving the desired permeabiiity.coefficient.

• Ash yard has vehicle rinse area where the vehicles and machine going out of the ash
yard shall wash the coal ash attached.

• Ash yard shall include about 10m wide isolation zone and takes measuresto prevent
fly ash according to the site conditions.

• Ash yard sets up environmental monitoring wells, and monitoring units should set
up, not less than 3 monitoring wells under the ESIA requirements, for regular
monitoring of groundwater conditions

6.10 Water Supply System

The water supply system is divided into fresh water supply and seawater water supply
system. Fresh water is mainly used for chemical water treatment system supply water,
industrial service water (including air preheater rinse water, coal field sprinkler and coal
feeding system flushing water, ash removal system water, air conditioning supplementary
water, etc.), fire water and domestic/potable water; seawater is mainly used for circulating
cooling water.

6.10.1Seawater Supply System

Circulating Cooling Water Volume

The circulating cooling water is intended to use a once-through cooling water supply system.
The circulating water cooling magnification is selected according to 70 (determined after the
next cold end is optimized); the circulating cooling water volume is shown in the following
table:

Table 10.6 - Circulating Cooling Water Volume

Installed Condensation Condenser Auxiliary water Total water
capacity (MW) volume (t/h) cooling water consumption demand (m3/h)

volume (m3/h) (m3/h)
300 664 46,480 5,500 51,980

Note: the above volumes are tentative

Drainage System Layout

Circulating cooling water system water inlet and out layout basically follow the principle of
"deep inlet and shallow outlet", and the power plant cooling water supply intends to use the



once-through water supply system, regardless of the expansion of the site; water supply
process is as follows:

Site sea area _. inlet and diversion tank culvert _. forebay _. circulating water pump house
_. circulating water supply pipe _. condenser _. circulating water drain pipe _. siphon well
_. drainage tank culvert _.drain.

Seawater drain temperature requirements temporarily refer to the implementation of the
Pakistan HUBCO project, the layout of the circulating water system structures should be
adjusted and optimized according to the natural conditions and the ESIA opinion, and finally
determined according to the numerical simulation of thermal discharge and physical
modelling experiment while eliminating the recirculation risks.

Circulating Water Supply System's Main Equipment

Unit cooling adopts the unit direct flow water supply system, meeting the maximum
calculation water volume of the unit, a 150MW unit warrants two circulating pumps.
ConSidering the large number of hours available in the power plant, the two units set-up has
a spare pump to improve the reliability of the circulating water system. Each pump unit flow
channel is equipped with a rotating filter and a trash rack. The pump is equipped with an
outlet valve; the pump room and the water inlet equipment are of open-air layout.

Water Supply System: Major Structures

A. Water intake and diversion culvert

According to the principle of "deep water abstraction", the water intake should be arranged
near the 7m water depth line, which can meet the requirements of deep water abstraction,
and can reduce the impact of the outer wave on the water intake. Intake Intends to take the
form of box type reinforced concrete head. The geometric parameters of the head are
determi ned as follows:

Water intake window top edge elevation: -2.5m Orifice design flow rate: 0.59m/s

B. Diversion box culvert

The gravity flow box culvert connection is applied between the circulating cooling water
intake to the circulating water pump forebay, Diversion box culvert project is designed
according to the planned total installed capacity (2 x 150MW), and will open channel to the
pool in front of circulating pump room with the length of about 700m.

C. Circulating water pump room

Power plant unit cooling water adopts the unit direct flow water supply system with machine
equipped with two pumps; the Project's two 150MW units shall have a circulating water
pump room where five vertical ramp pumps are provided. Pump and its ancillary equipment
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(outlet control butterfly valve, rotary filter, cleaning machine, maintenance lifting crane) are
of open-air layout.

D. Circulating water pressure inlet pipe

Each unit circulating water pump outlet steel pipe is combined from 2 x DN1200 into a
single DN1800mm unit water supply manifold, and the flow design flow rate is 2.84m/s. Two
units shall also share a siphon well.

E. Circulating water drains

Circulating water drains are the cast-in-place, double-hole reinforced, concrete box culverts,
a hole for a unit, the cross-section geometry of each hole with a design flow rate of
1.81m/s.

6.10.2 Freshwater Supply System

The Project envisages generating fresh water through desalination of seawater. Fresh water
is mainly used for boiler water supply, industrial water, desulfurization system water, air
preheater flushing water, coal field spray and coal handling system flushing water! ash
system water, air conditioning water, fire water and domestic water, etc. The supplementary
water consumption is estimated at 133m3/h.

The current project water purification station is designed in accordance with the
requirements of the 2 x lS0MW system, and the pie-treatment seawater coagulation,
sedimentation! filtration, other facilities as well as storage tanks, integrated pump room are
set accordingly. After purification or disinfection, the pure water is sent to the plant
industrial water and living water pipe network for use by the relevant users of the system.
Seawater desalination process is explained in the following section.

6.11 Chemical Water Treatment System
6.11.1Water Source and Quality

Water is taken from the sea, and the desalinated water will be used as the fresh water
source. At the present stage! the water quality data will be used as the design input of the
project. In the next stage! the developer shall perfect the water quality analysis data to
serve further as the design input of the seawater desalination and desulfurization systems.

Table 10.7 - Water Quality Analysis

Analysis Item Unit Content Analysis Items Content Content
(mg/L) (mg/kg)

PH \ 8.20 Cation K++Na+ \
Total mg/L \

Alkalinity
Total mg/L \ NH4+ \

Hardness
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Temporary mg/L \
Hardness

Permanent mg/L \ Ca2+ 551.26
Hardness
Negative mg/L \ Mg2+ 1,388.31
Hardness
Free CO2 mg/L 0.00 Anion In total \

Aggressive mg/L 0.00 cr 16,165.20
CO2

Total mg/L \ 504
2- 2,134.26

Mineralization
Total Acid_ity mg/L \ N03- \

Acidity of mg/L
I

\ I
HC03- 131.93

Strong Acid
col- 11.28
OH- \

In total \
In total \

6.11.2 Water Vapour Quality Standards

The project is made-in-China ultra-high-voltage coal-fired advanced unit, and the quality of
water vapor is 12.7-15.6 MPa steam drum steam quality as per the national standard

-'! Thermal Power Units and Steam Power Equipment Water Vapor Quality (GB/T12145-2016) .

.} 6.11.3Various Water Loss of Power Plant

Normal water vapour loss of the Project is shown in the table below:

Table 10.8 - Water Vapour Loss
I

--' Loss Category Loss (t/h)
1 Loss of water vapour cycle in the plant (including cold water loss, 19

etc.)
2 Loss of blast furnace blowdown 10
3 Total 29

6.11.4Sea Water Desalination System

System Process Flow

Desalination system water is mainly used as industrial water, living water and boiler supply
water. Both thermal and membrane processes are mature and can be applied to this project.
Comparison of membrane and thermal desalination technology is shown in following table:

)

)
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Table 10.9 - Membrane and Thermal Desalination Comparison

Item Reverse Osmosis Seawater Multi-effect distillation (MED)
Desalination (SWROj_

1 Pre-eng ineeri ng Water can be produced Steam and power are needed; in in the
water when the water source is early commissioning, fresh water
production available resources are needed; fresh water
conditions resources are not available near the

site, so an RO desalination system is
needed toproduce fresh water.

12 Product water s 20mg/L (secondary i 3-10 mg/L
salinity reverse osmosis water) I

3 Working Room temperature I rJ70°C
temperature I

4 Water quality SOl <5, turbidity <lNTU, I Turbidity <SONTU, pre-treatment
requirements the pre-treatment system is system is

more complex relatively simple
5 Energy Power, low total energy Electric energy and heat, the total

consumption consumption energy consumption is high
6 Raw water use 40-45% 20-40%

efficiency
7 Operational Separated running, high 50-110%

flexibility operation flexibility
8 Operation and Daily maintenance: The Daily maintenance: Need to regularly

maintenance regular chemical cleaning clean the heat exchanger, once every
on the membrane is 1-2 years.
needed, about once every
3-4 months; Replacement of main equipment: The

main equipment is basically not
Replacement of main replaced;
equipment: Need to
regularly replace the If the system is out of service for a
membrane components, long time, no special maintenance is
about once every 3 years; required. Simply rinse the equipment

and vent it.
If the system is out of
service for a long time, add
disinfectant to the system.
Regularly replace
disinfectant.

9 Influence of sea There is a certain impact, Less impact
water as the temperature
temperature on increases, the desalination
system rate decreases.
operation

10 Main equipment More than 20 years, but More than 20 years
life need to replace the

membrane components
every 3-5 years
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11 Cleaning cycle 3-4 times a year 3-4 tlrnes a year
12 Cost of Low '. High

investment '_
13 Operation costs Low High (Laroe heat consumption)
14 Coverage High Low i

i
This shows that the. membrane method has small equipment investment compared to
thermal method; the unit cost of water is low; based orll comprehensive technical and
economic considerations, the membrane seawater desalinatipn process is recommended for
this project.

The main process of desalination system is as follows:

Seawater booster pump - inclined plate sedimentation tankl-» seawater clean water pool-
ultrafiltration water pump - ultrafiltration self-cleaning fi~ter - ultrafiltration device _

I

ultrafiltration tank - seawater reverse osmosis water pumr, - seawater reverse osmosis
security filter - seawater reverse osmosis high -pressu e pump - seawater reverse
osmosis device (with energy recovery device) - seawater reverse osmosis water tank _

I
desalinated water reverse osmosis water supply pump - deralinated water reverse osmosis
security filter - desalinated water reverse osmosis high-~ressure pump - desalination
water reverse osmosis device - pre-desalination tank - uSEfs

I

System Output

Seawater reverse osmosis system design output is 2 x 94tVh, one running and the other
spare. Desalted water reverse osmosis system design outPu~ is 2 x BOt/h, one running and
the other spare.

I

1. Seawater reverse osmosis system effluent quality: T~S:300tv500mg/L
2. Desalted water reverse osmosis system effluent qualitY: TDS: S15mg/L

~ron: SO.5mg/L

6.11.S8oiler Make-up Water Treatment System

System Process Flow
I
I

The boiler make-up water treatment system intends to ado~t the technological process as
follows:

Desalination system feed water pump - fresh water reverse osmosis security filter _
freshwater reverse osmosis high pressure pump - fresh w,ter reverse osmosis device _
fresh water reverse osmosis water tank - ED! feed pump - ED! security filter _ ED!
device - desalination tank - unit normal water pump / unlt start supply pump _ main
power house.



System Design Output

According to the whole plant water vapour loss and the system self-water consumption rate,
the project boiler feed water treatment system design output is 2 x 30t/h, one running and
the other spare.

System Effluent Quality

Conductivity (25 0C): SO.20I-lS/cm
Silica: S20!Jg/l
TOC: S4001Jg/L

6.11.6Circulating Water Treatment System

In order to prevent the sea organisms' adhesion and growth in the cooling water system,
thereby affecting the cooling system flow area, and reducing the heat transfer effiCiency of
the condenser and producing corrosion, the cooling water sterilization is needed. The design
of the project adopts sodium hypochlorite produced by electrolytic seawater for sterilization
and algae and other sea microorganisms' removal.

Electrolysis sea water chlorine system design output 2 x 32kg/h, the process is as follows:
Circulating water pump master tube takes sea water -+ seawater pre-filter -+ seawater
booster pump -+ automatic flushing filter -+ sodium hypochlorite generator -+ sodium
hypochlorite storage tank -+ Circulating water pump front pond. The sodium hypochlorite
solution in the tank is gravity-fed to the circulating water pump forebay.

In addition, the solution also envisages usage of sodium hypochlorite solution dosing system
spared for electrolysis sea water chlorine producing system.

6.11.7Water Supply, Boiler Water Chemical Correction Treatment

Condensate, Feed Water Ammonization System

In order to prevent the acidic corrosion of the thermal system, the condensate and water
ammonisation treatment is needed. Two (2) units share a set of condensates, water supply
ammonia device, which is equipped with two (2) electric stirring solution boxes, three (3)
condensate water ammonia metering pumps and three water supply ammonia metering
pumps.

Water Supply, Cold Water Hydrazing Dosing System

The purpose of the feed water hydrazine treatment is to remove dissolved oxygen from the
water and prevent the oxygen corrosion of the thermal system. Two (2) units set up a
hydrazing dosing equipment, with a total of two mechanical mixing solution boxes, three (3)
dosing pumps, and the hydrazing dosing polnt is the inlet of the feed pump. The device
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reservesthe dosing port of the boiler stop protection deviie. The standby pump can be used
as a closed circulating cooling water dosing pump. '

i
Boiler Water Phosphate Dosing System I

The purpose of the boiler water phosphate d~sing treatm~nt is to preven..t. the boiler heating
surface pipe wall from generating calcium and magne urn scale, and extend the boiler
chemical cleaning cycle. Two (2) units set up a phosphat dosing device, a total of two (2)

I •

mechanical m..ixing ~.Jutlon boxes and three (~) dosing pumps.. PhosPhatt!..· SOlutiOn.is directly
dosed into the boiler drum, with the manual adjustnpent of dosage. Ammonia plant,
hydrazine plant and phosphate plant are installed in the m~in'power houie. >

6.11.8Steam Water Chemical Samplirt Monitoring'

In order to supervise the water vapour quality of the thJ'rmal system and ensure the safe
and economic operation of the unit, each unit shall ave a water vapour centralized
sampling and analysis device. It consists of high tempe ture frame and instrument panel
(including artit.dal sampling plate). The sample water is oled by closed circulating cooling
water. Sampling points and instruments are configured ,ccording to requirements for the
steam drum unit in Technical Regulations for the Chemiql Water Design in nJermal Power
Plant (DL 5068-2016). The water vapor centralized sampl~nganalysis device of the two (2)
units is arranged in the main power house.

6.11.9 Industrial Waste Water Treatment System

Effluent Requirements

The effluent quality of the industrial wastewater treatment system must meet the Pakistan
National Environmental Quality Standard (NEQS)before difharge.

System Process Flow
i

Industrial wastewater treatment system processis as follo~:
!,



Figure 12 - Industrial Wastewater Treatment

Plant industrial wastewater ---+ ---+ waste water storage tank ---+ ---+ lift pump ---> --, pH adjustment pool- mixing pool- reaction pool

i i iii i
Compressed air hypochlorite sodium acid, alkali acid, alkali, coagulant coagulant aid

I
.J,.

---+ -+ Slant plate clarifier ---+ ---+ filter ---+ - the final neutral pocl=-» ---+ reuse pool ---+ ---+ lift pump ---+ ---+ reuse, discharge

coagulant dehydrating agent return to the waste water storage tank

imud

Sludge thickening tank -+ - sludge dewatering machine -+ -+ dry mud transport

i effluent

Equipment drainage -+ -+ intermediate pool ---+ --;. waste water storage tank

6.11.10 Transformer Oil Purification

The whole plant is equipped with a set of mobile transformer purification facilities to purify
) the transformer insulation oil.

) 6.11.11 Chemical Laboratory

The Project envisages a chemical laboratory equipped with a full set of water, coal, oil
analysis equipment.

6.12 Black Start

Because of the unreliable power supply from the local power grid, the project shall set up its
own black-start generator system to drive the self-starting of the unit of the Project without
the grid power supply.

)

The self-starting power supply shall be provided by from a container type diesel generator
set. The specific configuration of the black start capacity shall be based on the unit capacity
of selected generator.
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6.13 Start-up Fuel Storage and Supply Systeni
I

Start-up Fuel Storage and Supply Systemshall be pro~ide~in the site, and will be integrated
with the power supply for construction. Integrated tank .nd pump system design for start-

I

up fuel storage and supply shall be considered. :

The Project adopts low-oil-content ignition system to sav~ oil. The fuel of boiler ignition and
combustion supporting is light diesel oil. The light diesel qil is transported to plant by tanker
lorries. Two centrifugal oil feed pumps with 50% capadtv (one for operation, one for
standby) are furnished. i

The oil supply mains and oil return mains are installed tlith electromagnetic quick closing
valve respectively to quickly cut off the boiler oil pipeline and ensure boiler safety.

The oil system Is equipped with steam purge system to ~urge oil gun nozzle and fuel oil in
the pipeline drawing steam from auxiliary steam system] It is provided by auxiliary steam

I
system during start.

6.14 Thermal Automation
6.14.1 Control Mode

!

The Project uses the centralized control of machine, fur~ace and electricity. Two units are
set up in a control room. A function of Fast Cut Back (FCB)is set for the units of the Project.
The Project uses an automation network consisting of PI,nt-level management information
system (MIS), Distributed Control System (DCS) and cohtrol system for balance of plant

I

system. A design principle of control function distributi~n and information concentration
management is implemented.

!
I

Distributed control system (DCS) is used for boiler, turbin~, generator and electric system of
the Project. The centralized control mode shall be conducted on the boiler, turbine,
generator and electric system as well as balance of plant. ~entral Control Room (CCR)is set
with the principle of "one CCRfor two units". Operator ca~ make monitoring and adjustment
under normal operation condition of the unit and ernerqencv treatment or shutdown under
abnormal operation condition of the unit at central control room.

!
i

BOP control network shall be set for water, coal and ,sh area, which adopt the same
I

hardware as unit DCS,is used to centralized data acquisitipn, sequential control, alarm, and
other functions of monitor and control for all auxiliary wprkshops (systems). There is not
provided other monitoring and control equipment and !mimic panels respectively. Local
control room for Water, coal and ash system shall ~e respectively set to complete
monitoring for water, coal and ash system. Meanwhile, operetor stations for BOP control
network shall be set at CCRto monitor and control all auxil,aryworkshops.

Backup monitoring equipment and conventional display lnstrument are not required to set in
central control rooms, and only a few of hard-wir~ control switches and button
independent of DCSthat are used for accident emergenctyoperate are kept. Display wall
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shall be set in central control room to arrange industrial grade LCD flat panel display and
LEDdisplay. -' "

Control scope of unit Distributed Control System (DCS) covers unit process system,
generator/transformer group and auxiliary power system. DCS shall at least include DAS,
MCS, SCS, FSSS,and other functions. Bypass control system, boiler soot blowing system,
slag removing system, SCRdenitration system, generator/transformer group and auxiliary
power system, Circulating cooling water system, and other unit process systems shall be
included in unit DCS system. Common DCS network is set, of which control scope cover
common part of auxiliary power system, compressed air system, and other common
auxiliary system. Common system can be monitored and controlled by either unit DCS
operator station. Interlocking of two units operate should be set.

.~

Steam turbine digital electro-hydraulic (DEH), steam turbine emergency trip system (ET5)
and steam turbine supervisory instrumentation (TSI) shall be provided with turbine. ETS
and DEH should adopt integrated design. Signal exchange between DCS and TSI are
realized by hard-wired.

Each unit is equipped with vibration monitoring and analysis system (with one set of
workstations) to complete vibration monitoring and fault diagnosis and analysis of steam
turbine generator unit and main auxiliary engine (primary air fan, forced draft fan, induced
draft fan, condensate pump, feed water pump and circulating water pump), and the analysis
results and guide information shall be send to MIS by communication mode.

One set of flame detection system is set for each boiler to connect with DCSby hard-wired.

Controllers, communication modules, I/O cards and cabinets of control system involved in
single unit and common parts in auxiliary network control system, such as ash removing and
slag removing system, shall be respectively set at #lunit, #2unit and common system.

0>

To make operator monitor important equipment in plant during system start-up, operation
and shutdown, one (1) set of full digital closed-circuit television system is set for the whole
plant in the Project. Surveillance camera points shall be set at unattended sites and
important areas affecting unit safety and power plant security areas.

,)

Simulation system shall be set for the Project to train operators.

6.14.2Automation Level

1. The centralized control will have a high level of automation. In the centralized control
room, the control system centred by the decentralized control system DCSwill, in a
variety of operating conditions, complete the main and auxiliary unit parameters
control, loop adjustment, interlock protection, sequence control, display alarm, print
records, analysis calculation and so on. With the cooperation of a small amount of
local operations and tour inspection staff, the centralized control room can achieve

)



,~
..j

"")I .

)

,
"

j

the start of the unit, the normal operation condltion monitoring and adjustment,
shutdown and accident handling.

2. Functional scope of the control system: DAS, M ,SCS, FSSS,ECSfunctions and
DEH function in DCSsystem are achieved by the ame type of control system. This
kind of scheme can reduce the hardware es, the spare parts types, the
maintenance work amount and the system interfa e as well, but the DEH subsystem
supplier shall have the experience of adopting system. It will be studied and
determined specifically in the engineering design ~ge.

3. When the DCS system fails, the unit has em,rgency backup safety shutdown
measures, that is, retain the hard-backup operation of some important equipment
(such as emergency boiler shutdown, emergency i unit shutdown, steam turbine AC
and DCoil pump start, generator-transformer circuit breaker emergency trip, etc.).

4. Thermal automation equipment: FSSSlogic part ~srealized by the DCS, and FSSS
local equipment will be supplied by experienced manutacturers. Actuators consider
the equipment with successful use experience ih China's power plants, such as
Rotork, SIPOS,EMG,etc. Transmitters consider th~ use of products with good quality
and reliable operation, such as: EJA,Rosemount, ~oneywell, and other international
brnn~. '

6.15 Civil
6.15.1 Building

Main Powerhouse Layout Principles

The main power house follows the layout order of the stea~ room, deoxidization bunker bay
and boiler room. The Project is intended to use the unit sy~em unit-boiler-power centralized
control mode; temporarily a central control building is set according to the size of one
control building for two units; the new control building is ~rranged between both the boilers
after the steam room.

!

Turbine generator units are arranged in a transverse dirJoon. Between the two units, the
equipment lifting and maintenance site is provided. The boiler is fully arranged outdoors.
The top of the boiler is equipped with a rainproof cover. the main power house and boiler
are made of steel frame structure.

Workshop Configuration

1. Steam room layout

Steam turbine room is of the closed type. The turbine is arranged in the transverse
direction. From the unit 2 head, the heater is arranged on t;heleft side of the unit.

The steam engine room is arranged in three floors, in ~hich the working floor is 9.00
meters, the heater platform is 5.0 meters and the bottorn'floor is 0.00 meters. The motor-
driven variable speed feedwater pump is arranged on o.oo m ground in the middle of the
two units; oil cooler, filter, lubricating oil pump are arrang~d on the 0.00 m ground outside



of the two units. 2 high-pressure heaters, 4 low-pressure heaters and steam heaters are
-'~ arranged on the S.OOmheater platform inside the two units.

The maintenance site is set on Omfloor in the middle of the two units; two variable speed
feedwater pumps are arranged on the maintenance site by coiumn B; the main engine tank
arranged on Sm floor nearby by column A, which is far away from the high temperature
pipeline in order to prevent fire.

Steam engine room selects a 7S/20t crane, rail top elevation of 20.S7m, driving crane lifti;,g
limit height is IB.994m for the big hook, and 20.95m for the small hook, which can meet the
lifting requirements of turbo-generator equipment and andllarv installation maintenance.
The turbine roof frame lower chord elevation is 24.50m.

2. Deoxygenation bunker bay layout

The deoxygenation bunker bay is of a single-span frame structure, span of 13.5m, column
spacing of Bm, with a total of 7 columns spacing, total length of S6m, and the staircase is
set at the fixed end. The deoxygenation bunker bay is divided into the bottom, coal feed
machine floor (12.60m), deoxygenation floor, and coal belt floor.

3. Boiler room

~ - The boiler is of open-air layout, steel frame structure with a small top cover, and a closed
water room is set in front of the steam dome. Boiler 9.00m operation layer is the concrete
floor, the part below the operating layer is not closed, and a passenger-and-freight elevator
is provided. The bottom of the boiler room is arranged with primary fan and secondary fan.
Each boiler is equipped with a passenger and cargo elevator, which can lead to the main
floors of the boiler platform.

4. Central control building

The current project is intended to use the unit system unit-boiler-power centralized control
mode; temporarily a central control building is set according to the size of one control
building for two units; the new control building is arranged between 1# and #2 boilers
behind the steam room.

5. Boiler rear

Behind the boiler there are regular discharge expansion tank, sewage COOlingwells,
electrostatic precipitator, pneumatic ash removal equlpment, induced draft fan, flue and
chimney, which are all arranged in the open air. Two boilers share a chimney. The flue is
connected to the chimney from both sides. The chimney is of sleeve chimney, with a height
of 1BOm, tentatively double inner tube structure, and the export diameter of Sm. This
configuration is subject to ESIA report findings.

The locations of the main equipment in the main power house are shown in the "Main Power
House Layout Plan" and "Main Power House Layout Plan."



Lighting and Ventilation

According to the Architectural Lighting Design Standard, the main power house is of the v-
class lighting standards, which is based primarily on natural lighting and supplemented by
artificial lighting. Steam turbine room adopts the ventilation of natural air inlet and
mechanical ventilation. In the other rooms with equipment heating or staff concentration,
the mechanical ventilation or air conditioning is adopted according to the technical and
health requirements.

Living and Sanitation Facilities

The main power house and centralized control room, the central control building, shall be
equipped with men and women bathrooms; in the appropriate parts, the washing pools and
clean rooms are provided to meet the operational staff and maintenance personnel

) requirements.

~ Waterproofing and Drainage

The main power house underground facilities and channels shall have adequate
waterproofing measures,where and when required; the drainage ditch and catchment wells
are set in the appropriate location; if necessary, the self-starting pump can be started for

,., timely discharge.

Fire and Explosion Resistance'.

)

The main power house fire hazard category is class D, and the fire rating shall not be less
than II; the building components are generally non-combustion materials; the main power
house fire safety measures, the layout of the evacuation stairs are subject to the current
national standard Architectural Design Are Safety Norms, Thermal Power Plants and
Substation Design Fire Safety Norm; the control room interior decoration is subject to the
current national standard Interior Decoration Deslqn Fire safety Norms.

The main power house explosion-proof measures lie in that primarily the deoxygenation
floor adopts a solid overall framework and flooring. Turbine roof sets up the roof ventilator
to discharge leaked hydrogen and hot air, to avoid the accumulation of flammable and
explosive gases.

The gas fire rooms are designed according to the corresponding gas fire extinguishing
system design speoflcatlons "protection zone settings".

Anti-Corrosion

In order to reduce the salt fog corrosion environment influence, construction component
~ anticorrosion measures, speCificallyfor this project, shall be adopted.

)
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Typhoon Prevention Measures

The typhoon damages to power plant buildings mainly are as follows: windows and doors
curtain wall damage, profiled steel plate outer wall plates, roof panel blow-off, building roof
attachment equipment collapse, exterior seepage, rain water flow backward causing flooding
in the indoor equipment, etc.; for this purpose, appropriate measures to protect, windows,
doors shall be incorporated in the design. For main building facade shutters, including
herringbone shutters, shall be considered to provide adequate protection. Equipment pieces
out in the open shall be provided with adequate wind resistance architecture, supports,
suspension etc.

6.15.2Structure Design

The seismic fortification intensity is considered as 8 degrees, the horizontal peak ground
acceleration(PGA)is 0.32g, and the basic wind pressure0.6 kN/m2.

According to the proposed plant area topography and collected geological data, the main
plant building (structure) foundation shall be of natural type.

Other major producing building (structure) design is as follows:

.;;.

1. Chimney: tube-in-tube stack, the outer cylinder shall be of cast-in-situ reinforced
concrete structure, with the height of 180m; inner diameter of the outlets of the two
steel inner tubes shall be consistent with the appropriate flue gas flow rate. The anti-
corrosion material of steel inner tube should be titanium composite material. The
elevator should be set inside the stack. The stack height shall be subject to ESIA
report. The foundation type is natural foundation.

2. Flue bracket, induced draft fan, etc. are used steel structure. The foundation type is
natural foundation.

3. Coal handling station, coal convey bridge using steel structure, pressure steel plate
enclosure, connecting the main building section of the bridge is higher, the use of
steel column + steel truss structure, pressure steel plate enclosure. Foundation type
is independent foundation of natural foundation.

...
j

Other building structures are, in principle, steel structures, and are based on natural
foundations.

The above foundation forms should be determined on the basis of a more detailed
geological survey report. In case of a localized weak layer, the Project may consider
appropriate adjustment to the form or the basisof the size of the natural foundation, or the
use of gravel or concrete fill.

6.16 Fire Protection System
'JiJ. 6.16.1Main Principles for the Fire Design

) The fire protection system is designed according to the NFPAstandard.



Power plant fire protection system follows the main de$ign principle of "prevention first,
combining prevention and extinguishing"; according to itsiprocess characteristics, the choice
of equipment and materials and process system layout shall consider the requirements of
the fire protection, and corresponding measures are taken in all the system to prevent the
happening of the fire, or prevent the spread of fire, Which shall match the fire control
facilities in the plant.

The power plant fire control facilities, according to different objects, respectively, adopt
water firefighting system, gas fire extinguishing system and portable fire extinguisher, etc.;
for the important buildings and equipment, the fire monitoring and automatic alarm system
shall be set.

6.16.2Main Fire Control System

Main elements of the fire control system, specific to specific locations and equipment pieces
shall be deployed and are summarized below.

1. Water firefighting system
2. Fire hydrant extinguishing system
3. Automatic sprinkler system
4. Water spray extinguishing system

iliq 5. Water curtain fire isolation facilities
6. Gas fire extinguishing system
7. Foam fire protection system
8. Portable fire extinguishers
9. Fire alarm system

...>

The fire detection alarm control system of power plant is envisaged to adopt the intelligent
simulation system. The central control alarm system, shall be composed of the following
main equipment: central fire alarm controller, fire linkage controller, regional fire alarm
controller, fire emergency broadcasting equipment and fire communications equipment, CRT
display device, detector, manual alarm button, sound and light alarm, and various modules,
etc.

)

The central fire alarm controller, fire linkage control equipment, the CRT display device, fire
emergency broadcasting equipment and fire communications equipment host shall be set in
the control room of the centralized control building as the fire control centre of the project.
The main power house operation floor and coal control room, respectively, set up regional
fire alarm controllers and tripping devices.

6.16.3Fire Engine Configuration

The project configures 2 foam/water fire engine according to 2 X 150 MW unit capacity.

\
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6.17 Transmission and Interconnection

The existing Transmission voltage in and around Gwadar is 132kV, but the GoP has planned
to build new 220kV substation and transmission line in Gwardar considering its rapid
development, so the Project for this phase is proposed to be connected to the new 220kV
substation with 220kV transmission line which will be provided by NTDC. An optional
proposal envisages a connection to the existing 132kV substation locating in industrial park
through 132kV transmission line. However, the final interconnection point and access
method shall be determined by NTDC.

The two 150MW units for this phase are proposed to be connected with the GIS distribution
unit in the new 220kV room in the power plant. The plant is connected to the planning
220kV substation with 220kV primary voltage. There are two loops of outgOing line of the
220kV distribution unit. Interconnection Point shall be at the outgoing gantry of the
switchyard. The evacuation voltage and the ultimate evacuation infrastructure ·configuration
is subject to the GIS findings and review / comments of the NTDC.
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7. Flue Gas Desulfurization (FGD) and Selective Catalytic Reduction (SCR)

7.1 Flue Gas Desulfurization
7.1.1 Selection Process of Flue Gas Desulfurization

Following is a brief comparison between seawater desulfurization process and limestone /
gypsum based wet method desulfurization processesas applicableto the project:

1. Seawater desulturization

Seawater from the seawater intake channel system is directly used for flue gas
desulfurization, and no chemical substance is added during the desulfurization. The
fundamental principle of the desulfurization can be expressedwith the following equations.
The sulfur dioxide in flue gas is absorbed with seawater, and is then converted into sulfuric
acid after oxidation and aeration.

The reject water from the outlet of condenser is divided into two parts: absorber water and
aeration water. Washing water flows to the water tank of seawater booster pump by gravity
via diversion conduit from the rear of the siphon well of the Units; and then, the washing
water is pumped to desulfurization absorber, where the washing water meets flue gas to
scrub flue gas and to absorb its sulfur dioxide. The seawater with sulfur dioxide is piped to
the aeration tank. Here the seawater that contains sulfur dioxide is mixed with another part
of aeration water, from the reject water, in the aeration tank. The pH of seawater is
restored to above 6.5 after oxidation and aeration treatment; and then, the seawater is
discharged into seavia the discharge port.

,)
The process equipment for seawater desulfurization mainly includes gas-gas heat

J exchanger, absorber, aeration tank, oxidation fan and seawater lifting pump, etc.

Seawater desulfurization process has major advantage for seaside power plants where
seawater is available for cooling and its supply and drainage back into the sea is feasible
with no or manageableenvironmental and recirculation issues.This processis characterized
by simple process, reliable system and convenient operation and maintenance. The
maintenance workload of system is little becausethis processuses seawater to absorb S02,
and other additives are not required.

The required desulfurization rate can be achieved under the condition that sulfur content of
the coal is low and seawater salinity is suitable, etc., and so environmental protection
requirements are met.



No solid wastes are produced, and there is no release of secondary pollution of waste slag,
and, the occupation of stockyard and landfill is saved, thus minimizing the additional impact
of FGD unit on environment.

However, the adverse sulfur content of coal, poor seawater salinity, the flow rate of reject
water, water temperature, etc. could impair the efficacy of this option even when the power
plant is located on the seaside. Similarly, the process, needs to blast air for aeration and
aeration tank needs major area.

2. Limestone - gypsum wet method desulfurization

As for limestone-gypsum wet method desulfurization, limestone slurry is used to scrub and
remove sulfur dioxide from flue gas, and to produce the by-product, gypsum.

The main process equipment for the limestone-gypsum wet method desulfurization includes
gas-gas heater, absorber, slurry recycle pump, oxidation fan, etc. The process system
mainly consists of absorbent preparation system, 502 absorption system, flue gas system,
process water system, gypsum treatment system, compressed air system and wastewater
treatment system.

The range of application of this desulfurization process is wide and not necessarily restricted
with the sulfur content of the coal and the capacity of plant. Desulfurization efficiency is
high, inching above 95%.

This desulfurization process is characterized by a mature technology, wide application and
reliable operations, and is the most extensively applied in the desulfurization process of coal-
fired power plant in the world. Wet desulfurization accounts for about 90% of the total
installed desulfurization capacity in the power sector.

...)

As briefly described above the wet desulfurization system is complicated, with higher
operation and maintenance workload. In addition to the body of desulfurizer and flue gas
system, desulfurization process system includes accessory systems such as limestone
storage, slurrying, gypsum recovery, discharge, wastewater treatment and the like. It
consumes large amounts of limestone and fresh water resources.

Currently, desulfurization by-product, gypsum, is comprehensively utilized during. If this is
impractical, then it must be stored or abandoned in ash yard or elsewhere, thus occupying
valuable and generating dust emission, forming secondary pollution, which will need further
management measures and costs.

Conclusions

Technically speaking, for the Project, both the options, sweater scrubbing and wed FGD are
feasible. Since this project is on seaside, it is preliminarily judged that seawater parameters

~ are suitable for seawater based desulfurization on the base of past engineering experience;
for this reason, considering economic efficiency and maintenance performance, it is



recommended to adopt seawater desulfurization. Subject, however, to any adverse findings
by the ESIA, the final desulfurization process may be changed to wet FGD.

7.1.2 Source and Consumption of Desulfurization Absorbent

Desulfurization absorbent is the recirculating cooling seawater from the condenser.
Seawater consumption is preliminarily estimated as follows:

Table 11.1- Seawater Consumption

Note: desu/furization efficiency is designed as 93%.

7.1.3 Seawater Drainage Quality
)

Design Basis Parameters: The temperature-rise of recirculating water, water with reject
heat, resulted from seawater desulfurization is not expected to exceed 1.5°(, The
recirculating water drainage is considered as per the following seawater quality:

Table 11.2 - Seawater Quality

I pH
Dissolved oxygen (DO)

>6.5
mg/L >5

7.1.4 Assumption for Flue Gas Desulfurization Engineering

Table 11.3 - FGD Engineering (1)

.)

Item Unit Design Coal Check Coal
Sulfur Content as received basis % 1.04 0.88
(Sar)
Coal Consumption t/h 61.4 66.1
Annual Coal Consumption (7,446 x104t/a 45.72 49.22
hrs)

Table 11.4 - FGD Engineering (2)

Item Unit Design Coal Check Coal
Flue gas temperature at the discharge of °c 124.17 122.26
induced draft fan
Volume of wet flue gas at the discharge of induced Nm3/h 498,478 500,855
draft fan (standard state, actual oxygen content on
wet basis)
Volume of dry flue gas at the discharge of induced Nm3/h 460,097 458,859
draft fan (standard state, actual oxygen content on
wet basis)
Excess air ratio at the discharge of induced draft fan - 1.422 1.407

.)



Note: NOx content after boiler economizer is lower than 350mg/Nnr (6% oxygen content in standard

state and dry basis).

Desulfurization absorbent is the cooling seawater that leaves condenser. See the following
sampling data on site as below regarding main water quality of inlet seawater:

Table 11.5 - Quality of Inlet Seawater

Item Unit Value Remark
1 pH - 8.2 Tentative water temperature: 28°C
2 Alkalinity (carbonate) Mg/L 11.28
3 Alkalinity Mg/L 131.93

(biocarbonate) I

1. Desulfurization process system and equipment

Full flue gas desulfurization will be performed in this project, and the desulfurization system
will adopt seawater desulfurization process, with desulfurization efficiency being no lower
than 93%. The configuration of one boiler and one tower is adopted; the flue gas capacity
to be treated is designed as per the flue gas capacity produced under the BMCRoperation
condition of boiler.

Flue gas system

The flue gas leaving dust precipitator is drawn out via the flue gas duct between the
induced draft fan of the boiler and the stack; and then, the flue gas enters seawater
desulfurization system. Flue gas passes through damper and gas-gas heater ("GGH'') (if
any); and then, flue gas enters the bottom of absorber and flows upward, where S02 in the
flue gas is removed. The clean flue gas leaving the absorber is discharged into atmosphere
via outlet damper after being increasedto certain temperature in GGH.

) Advantages: minimize corrosion to stack; increase the uplift height of flue gas to reduce
the ground concentration of pollutant; avoid the occurrence of "white smoke" generated in
flue gas; prevent flue gas from producing condensate.

Disadvantages: increase resistance of FGDsystem; construction cost and operation cost
are high; the long-term operation of GGH possibly results in corrosion Issue; the system is
complicated; GGH leakage rate may affect desulfurization efficiency; larger floor space is
also a negative.

Based on comprehensive consideration and the Owner's opinion, it is tentatively considered
that the desulfurization system is provided with GGH at this stage, and whether to install
GGH will be determined after technical and economic comparison is performed at the
preliminary design stage.

f1 Absorption system
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Each unit will be provided with a set of 502 absorption system, l.e., the configuration of one
boiler and one tower is adopted.

The 502 absorption system is the core system of a desulfurization unit; a set of absorption
system will be individually provided for a Unit. The flue gas to be treated enters absorber,
where the flue gas meets sprayed seawater in a counterflow manner, to remove the 502

from flue gas; the entire absorption is accomplished in the absorber; the absorber is the
main structure of this system.

Absorber can be of spray type empty tower or packed tower. Seawater absorbs the 502

from flue gas in the manner of one-off direct flow. Seawater enters spray bed from the
upper part of the absorber, and is sprayed into the absorber via spray bed. Flue gas passes
through the spray bed (packing bed) upward from the bottom of the tower, to fully come in
contact with seawater; as a result, the 502 in flue gas is absorbed with seawater promptly.
The scrubbed flue gas is removed of the water drop in the flue gas via the demister installed
above the spray bed on the top of the absorber. This tower is tentatively designed as per
spray system at this stage.

Seawater supply system

The seawater of the water supply system of desulfurization absorber comes from the
drainage of the recirculating water of the Units. After the drainage of recirculating water
passes through siphon well, a part of the drainage is pumped into the absorber with
seawater booster pump to scrub the 502 In flue gas, and the acidic drainage produced in the
scrubbing of flue gas flows to the seawater treatment plants (aeration tanks) of the two
units by gravity from the bottom of the absorber; the remaining seawater directly enters
aeration tank by gravity. Having absorbed the 502 from flue gas, the seawater flows to
aeration tank by gravity from the bottom of the absorber; a great amount of the remaining
seawater (the warm drainage of the recirculating water system) that does not participate in
desulfurization directly flows to aeration tank to be further mixed and aerated with the acidic
seawater from desulfurization absorber to restore seawater quality.

The seawater booster pump station is of indoor arrangement, and is arranged beside the
absorber. The desulfurization seawater supply system of each Unit will include the water
supply system of desulfurization absorber and the water supply system of seawater
treatment (aeration tank).

Seawater restoration system

Cell-system seawater quality restoration system will be adopted for the Project. The
seawater quality restoration system includes feedwater canal, water distribution tank,
aeration tank, discharge canal and air-blowing aeration system. The front four parts will
adopt combined reinforced concrete structure. The aeration tank is also divided into front
mixing zone and tail aeration zone. A part of the alkaline seawater coming from the Siphon
well enters the front mixing zone of aeration tank via feedwater canal and water distribution
tank, and is fully mixed and neutralized with the addle, sulfurized water with pH being about



3; and then, the mixed seawater, sulfurized and non-sulfurized recirculating water, enters
the tail aeration zone of the aeration tank.

Rows of porous aeration tube are provided at the: bottom of the aeration zone, sending large
volumes of air into the aeration tank with multiple aeration fans so as to produce a fine air
bubble; the air bubble makes the dissolved oxygen in seawater in the aeration tank to be
saturated, and oxidize decomposable sulfite into steady sulfate; the carbonate radical col-
and bicarbonate radical HC03- in seawater can also be quickly neutralized with the H+
drained from the absorber by means of aeration, so as to release C02; as a result, the pH in
seawater can be restored and increased to be above 6.5, thus meeting the requirement of
release standard. Overflow weir is also provided on the drainage side of aeration tank so
that acceptable seawater can be overflowed into dischcrge canal. The seawater returns to
the discharge canal of the recirculating water system and is finally discharged into sea, after
its quality has been restored.

Process water system

The process water source for seawater desulfurization unit comes from the process water of
the power plant, and is used for the low-pressure flushing of GGH and pipe flushing. A
process water tank is provided inside Desulfurization Island, and is equipped with process
water pumps.

Compressed air

With respect to instrument compressed air system, the source of instrument compressed air
will be provided from the main part of project; the instrument compressed air coming from
the main part of project is stored in pressure-stabilizing air storage tank, and is then used to
provide compressed air for the purge of CEMS of FGD.

7.2 FlueGas Denitration

Low-nitrogen combustion technology will be adopted in the boiler of this project, which will
actually control and maintain the NOX emission concentration to at S350mg/Nm3 at the
outlet of boiler, to meet the requirements of the local environmental laws. However, the
Owner commits to build the Project as to stricter emission standards of China- because of
the high profile of the Project; therefore, it is required that the NOX emission concentration
of stack shall not exceed 100mg/Nm3. For this reason, flue gas denitration system shall be
installed synchronously in this project, with denitration efficiency being not lower than 80%.

7.2.1 Denitration Process System

Selective catalytic reduction (SCR) unit is to be arranged in the high-temperature flue gas
duct, in which flue gas temperature can reach the optimal temperature required for the
reaction, between economizer and air preheater. The main process flow is as follows:

)
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The flue gas coming from the outlet of boiler economizer enters a vertically-arranged SCR
reactor, where flue gas enters catalyst bed via flow equalizer; the flue gas that has been
scrubbed off NOx enters air preheater, electric precipitator, induced draft fan and
desulfurization unit sequence; and then, the flue gas i$ discharged into atmosphere via
stack. An ammonia injection system is provided before flue gas catalyst; after flue gas is
fully mixed with ammonia, the mixture enters catalyst for reaction to remove NOx•

7.2.2 Main Equipment

The main equipment in the denitration system includes SCR reactor, catalyst and the like;
the main equipment is described as follows:

SCR reactor

The SCR reactor is located in the downstream of the outlet flue gas duct line of boiler
economizer. After ammonia is uniformly mixed with flue gas, the mixture enters the inlet of
the reactor via the pilot valve of distributor. The denitrated flue gas enters electric
precipitator and FGD systems and is discharged into atmosphere via stack after heat is
recovered in the air preheater.

The reactor is of self-supporting steel structure, and is provided with the internal and
external catalyst support structures of enclosure. An air-tight device is provided at the
bottom of catalyst to prevent the untreated flue gas from being leaked.

Catalyst

The catalyst is arranged in three layers in the reactor, two layers of which are for operation,
and the one layer is for standby when SCR efficiency is lower than desired value. Catalyst
type mainly includes flat plate type catalyst and honeycomb type catalyst.

Catalyst is the main equipment in the SCR system, and its composition, structure, service life
and relevant parameters will directly affect the denitration efficiency and operation condition
of SCR system. When the ammonia concentration in exhaust flue gas rises to a certain level,
it indicates that catalyst needs to be replaced.

The two types of catalyst have their advantages and disadvantages respectively. In terms of
the selection of catalyst of this project, it is suggested that catalyst should be decided after
comprehensive comparison is performed according to the performance and cost of the
entire SCR system provided by SCR supplier.

Storage, preparation, transportation and supply of denitration reagent -
Ammonia

The storage and preparation systems of liquid ammonia include liquid ammonia unloading
compressor, liquid ammonia accumulator, liquid ammonia flash tank, ammonia buffer tank,
ammonia dilution tank, wastewater pump, w"" a.stewater tank and the like. Liquid ammonia is

:~£~,"".:t" '

transported with tank car, and liquid ammonia unloading compressor is used to unload liquid
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ammonia into liquid ammonia accumulator; the liquid ammonia leaving the accumulator is
evaporated into ammonia in the liquid ammonia flash tank; and then, the ammonia is sent
to SCRsystem via ammonia buffer tank. The ammonia that is discharged from the ammonia
system under emergency condition is discharged into ammonia dilution tank, and is then
discharged into wastewater tank after being absorbed with water; and then, ammonia liquor
is transferred to wastewater treatment plant for treatment with wastewater pump.



8. Project Technical Studies

8.1 Interconnection and Load Flow Study

Interconnection study is under the purview of NTDC and is yet to be provided.

8.2 Topographic Survey
8.2.1 Scope of the Study

The site is 1,384m long and 993m wide, and the land area is about 134.1hm2. The
construction site is mainly wasteland, without basic farmland and villages( and its original
terrain elevation is 2.5m to 55.7m.

8.2.2 Key Findingsof the Study

) CCCC-FHDI Engineering Co., Ltd was engaged by the Sponsors to carry out survey and
investigation of the feasibility study phase of the Project. The main task is finding out the
terrain, geomorphology and geological structure on site.

The survey coordinate system: The Independent Coordinate System of Gwadar (GPPCS).
Elevation system (datum): starting from CD base plane.

The data source for this control point is provided by FHDI's measuring department. The data
of the control points are shown in the table below.

)
./

POINT POINT E (m) H (m) Mark
PP1 2796003.470 456463.125 7.752
PP2 2795472.212 459533.873
PP3 2795005.935 456577.492 5.598
PP4 2795039.371 457922.464
PP5 2795410.118 457861.942 4.505
BM 4.330

This project is located near the Makran coastline in the Kawart district of Gwadar. The west
side lies an abandoned water desalination plant. There is an existing road connecting the
desalination plant to the Makran Coastal Highway. The Project teams, after arriving at the
desalination plant, built a temporary path to the project area.

<' The coastal line of Gwadar belongs to the marine geomorphy with the following main
landform features:

1. Coastal bluffs: The coastal bluffs can be seen in the south part:
2. Scarp foot: The scarp foot means the low part of precipice. The boulders from the

collapse of stone layer on top of the cliffs by weather erosion and under the action of
~ waves scatter around the foot.

3. Beach: The beach, a gentle stretching topography running parallel to it, is mainly
composed of littoral sediment.,



J
4. Plain: The west and north side of the site is a large relatively flat area, with a

distribution of small mud mound.

8.3 GeotechnicalInvestigation
8.3.1 Objectives of Geotechnical Survey

1: In line with the related regulations, completing plant horizontal control survey and vertical
control survey with the corresponding grade, as well as the following topographic survey.

2: According to the existing layout, providing 1:1000 topographic maps of the site.

3: Providing the coordinate and elevation system transferring formula.

The purpose of the investigation was to help find out the distribution of rock and soil layer
and its physical and mechanical properties and providing basic data and geotechnical
parameters for the feasibility study of the Project

~
I The main tasks of this investigation work are:

(1) Finding out the terrain, geomorphology and geological structures on the Site, and make
further study of the fracture in the vicinity of the site.

~i (2) Finding out the adverse geological effects at the Site and the surrounding area, such as
karst holes, soil holes, dangerous rocks and landslides, mudslides and so on. Make

.) judgments about the extent of the damage and the development trend, make a preliminary
plan for prevention and treatment if and when required.

)

(3) Finding out the origin, age and distribution of strata within the Site, and the main
physical and mechanical properties of each layer of rock soil, and the burial conditions of
groundwater, and also the corrosive effect of water and soil on building materials in the
area.

Jv
(4) Provide the ground vibration parameters in the Site area, and determine the area
category.

i
!

(5) Find out if the Site has mining activity and the impact of mining on Site stability and
study and predict other environmental/geotechnical problems that may affect Site stability.

(6) Collecting geological data, and conduct engineering geological mapping and a limited
amount of exploration and laboratory experiments, and evaluate the stability of slope.

(7) For the earthquake zone, division of the area into favourable or unfavourable areas for
civil structures / buildings location. Where saturated sand and soil exist, the degree of
liquefaction should be determined.;

./

)

(8) For foundation pit engineering, preliminary determination of possible problems and the
support measures according to geotechnical conditions.
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(9) When the site and ground are processed, or pile foundation is adopted, the proposal
shall be demonstrated and suggestion shall be given.

(10) The others should satisfy the requirements of the COde for Geotechnical Investigation
of Fossil Fuel Power Plant (GBIT 50131-2014), Technical Code for Investigation of
Geotechnical Engineering of Fossil Fuel Power Plant (DIJT5074-2006), and the Code for
Investigation of Geotechnical Engineering (GB50021-2001(2009)).

8.3.2 Site Survey

Boreholes layout was based on the grid pattern with the two lines spacing 250-300m, and
20 boreholes were arranged.

A total of 20 boreholes, with the depth of the borehole at not less than 25 to 30 meters, and
numbered at ZK011VZK20 were completed in the geotechnical investigation work. The terrain
has fluctuated greatly, some boreholes are arranged by designer at the places where steep
cliffs or drilling devices are difficult to position, so some boreholes are adjusted to the right
place according to the designer's permission. The final total drilling length was 4,497.5
meters, and 5 disturbed sand samples, 186 rock samples, 9 groups of water samples (8
groups of seawater, 1 group of groundwater) have been obtained, totally 117 standard
penetration tests have been done. For the details, please refer to the geotechnical report in
Table 1: Summary of Borehole. The samples of soil rocks have been sent to the site
geotechnical laboratory set up by FHDI in Karachi for physical and mechanical properties
test. Water samples have been sent to geotechnical laboratory in China and local laboratory
in Karachi Soilmat Engineers for testing.

Samples were taken from each stratum of all the controlling boreholes according to the
"Code for Geotechnical Investigation of Fossil Fuel Power Plant (GBIT 50131-2014)", The
sampling spacing is 1.5mI'V2.0m. The field standard penetration test shall be carried out
strictly in accordance with the Code for Geotechnical Investigation of Fossil Fuel Power Plant
(GBIT50131-2014), The testing spacing shall be less 'than 2.0 meters. Laboratory Test has
been done for soil, rock and water samples.

8.3.3 Key Findings of the Study

According to Pakistan's Building Code of Pakistan (Seismic provisions of 2007), the Gwadar
area belongs to the earthquake zone 3. Under the SB site conditions, the peak ground
acceleration is 0.24g-0.32g, and the corresponding seismlclntenslty is 8 degrees.

(I) Topography and landform

The project site is located in the coastal area, the site area topography is mainly sea landforms,
consisting of coastal cliffs, cliffs, beaches, and marine plains. The site elevation reduces from
about 60m at the southeast corner northward and westward gradually to about 2.0m. The
landform is relatively steep, with relatively large changes.

(II) Stratum lithology
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According to the geotechnical investigation data at the feasibility study stage, the geotechnical
layers exposed in the project site are: Quaternary Holocene (Q4) marine deposit (layer number:
0) and Early Miocene Parkini mudstone (Tm) (layer number: 0). The rock and soil strata can
be divided into six sub-layers according to its lithology and physical and mechanical properties,
shown as follows:

01 Fine sand: greyish yellow, yellow, wet, loose-medium dense, poor grain gradation. The layer
is mainly distributed in the southern coastline area.

02 Coarse sand: yellow, saturated, dense, better particle gradation, with more broken shells,
only locally exposed, mainly distributed in the southern coastline area.

CZ\ Strongly weathered mudstone: grey, very soft rock, layered structure, mud cementing, with
the main mineral composition of clay minerals, horizontal bedding, more developed fissure,
fragmented core, fragiie by hand.

02 Moderately-weathered mudstone: grey, very soft rock-soft rock, layered structure, mud
cementing, with the main mineral composition of day minerals, horizontal bedding, more
developed fissure, fragmented core. The natural state uniaxial compressive strength average is
5.76MPa.

Cf)J Moderately-weathered mudstone: grey, very soft rock-soft rock, layered structure, mud
cementlng, with the main mineral composition of clay minerals, horizontal bedding, more
developed fissure, stumpy core. The natural state uniaxial compressive strength average is
9.53MPa.

04 Slightly weathered mudstone: grey, soft rock, layered structure, mud cementing, with the
main mineral composition of clay minerals, horizontal bedding, more developed fissure, column
core. The natural state uniaxial compressive strength average is 11.34MPa.

According to the site geological investigation, the project site is free from large-scale debris flow,
collapse, ground subsidence, ground fissures, mined areas and other adverse geological actions
and geological disasters, or human activities impacting the site and foundation safety.

At the south side of the site by the coast, there are steep cliffs. At the high tide level, seawater
washes the cliffs. The cliff bedrock is soft mudstone, easy to soften after soaking. There is the
phenomenon of collapse, so the bidder shall consider the necessary protective measures.

Loose-medium dense powder fine sand 01 and saturated dense coarse sand 0 is distributed in
the coast in the project site. According to the blow counts of SPT, it is judged that fine sand 01
is the liquefiable soil layer, and the liquefaction level is slightly N medium. Coarse sand 02 is not
liquefied soil.

Table 12.1 - Classification of Soil Types
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Stratum Name and No.
classification of

layar

(~)1Silty Fine Sands Weak Soil - Medium
weak soil

(?)2Coarse Sand Medium hard soil
(~Dl Strongly wea"ered Medium hard soil

mudstone
(1)2 Moderately weathered Soft rock

mudstone
Cf)3 Moderately weathered Soft rock

mudstone
(1)4 slightly weathered Soft rock

mudstone

Table 12.2 - Characteristic Values of Foundation Soil

Standard value of standard value of
Bearing ultimate end ultimate side

Stratum capacity of resistance of pile resistance of pde
No Stratum Name foundation Qplt{kPa) Qsik(kPa)

(kPa) Precast Siuny Precast Slurry
concrete Wall concrete Wall

Bored B0rtt9 ....pHe Piles pile Piles
@1 Silty-fine 130 30 24

c':In.rl

(~)2 Coarse sand 500 110 95
strongly

01 weathered 400 200 160
mudstone
Moderately

02 weathered 1000 7000 2100 220 170
mudstone
Moderately

(2)3 weathered 1300 9000 300
mudstone

Q)4
Slightly
Weathered 1500 10000 300
Mut ,stl J( It::

..,~

Note: (f) 3 moderate weathered mudstone, (j)4 slightly weathered mudstone
rock block total resistance is recommended in accordance with the ''Technical
Code for Building Pfles" 5.3.9 to determine, according to the pile diameter and
rock depth, the use of uniaxial compressive strength values.



8.4 Marine Study

The marine study for water temperature, sand sediment, ocean current, etc. is still being
carried out by a professional research institute engaged by the Sponsors. At present, all the
data related to marine study is in reference to the Gwadar Port which falls within the east
bay of the Gwadar marine area.

8.5 SeaWater Sampling
8.S.1 Scope of the Study

A total of two group seawater sampleswere taken from the survey from the Site.

)

The composition of the groundwater, (from Borehole ZK06), according to the results of the
analysis, is consistent with the composition of the circulating water used, and the
groundwater content in the borehole is limited and it is difficult to affect the muddy water
composition in the borehole.

8.S.2 Key Findings of the Study

According to the water analysis results of laboratory test and engineering experience near
Gwadar Harbour and combined with the requirements of Code for Investigation of
geotechnical Engineering (GB 50021-2001) (2009), The evaluation corrosion results of
seawater on the concrete structure, reinforced concrete structure are:

(1) Groundwater in this field is considered by type II environmental;

)
(2) Groundwater has a strong corrosive effect on the concrete construction both in
alternating wet and dry conditions and long-term immersion conditions.

)

(3) Groundwater has strong corrosion to reinforced concrete construction both in alternating
wet and dry conditions and long-term immersion conditions.

Referring to the relevant information and experience in the region, combining with the
specific structure of the anti-corrosion requirements, appropriate anti-corrosion design
measures shall be taken.)

),
)

')



(

F
I

c

:---------------------(.~~;;.;q~-;;;;;~~;qiCG~~-~-~;-----------1
: I! ...up £;0; ....... ;,.~r.o¢am_ oq;po:z "W(o.""-n~.a:g ",~;.<ip> s;~ 0G'.l. -i !
: ~;'9~~Aa:a"'~sM.J!ar.;:~,~~ i: ,
i [OO:;-:;!;l;!aGi'-.. ..,.....,=""'''!=~a.''-~OG'.l.·I ....-.oN!

'-"l

fIIC'''l

.lID

.,'00

.'OOR ~,

.'O!i

.,'0$

.0 ,~'O

pta:. "l 00"0

.,iN

_,70
~70

_'RN:

'1D

'lifw

'1fw

'Ii",

'liz

1:""-

1:""-

1:ia>

1:Ow

1:>'"

s::.:-:

F-

I,

'\

'L

{;'.:'S
;q;. .:0 ~~:;} ';s;.r..gr..'%' Pt.':,;

!

I;

•!
I
I

(

Rd

I -I
t[-.LS:S:-UO':'R'i-ICIHI;"""=!{~. __ .. ~'1-t')~[1}~7~~_~""
: '-0; [7 ~~[O':ICIHI '''''''=''~ m·mxv.rL'{l"!d: ' .=-..,,~rC'djr .- .-. - - '< .. __ . __ n"'-Odn:OO~~OdJ'iI~~1[mY,'f.~ I
! S!S.{pmy h1~ Rle_\\JO llod.1(I;j1ll 1- £ ~ddy !
!.. _--_ _--_ ------------_._-_ ----_ _ .. _--_ ---- _--_ _ _-_ .. _----_ -



i
!P'!'"oje--:.1~~~;
r.

Appen~L.'\ 3 -2 The _Repc:t (][Water Quality Analysis
C-"J.,'_-\D~t.'t;J))){'.\. IMPC,L"T"!D :':J..lJ.., .'PC\'"vll

Pl.......,'T.1'.\KLryA.'i

;~H>~--------~~-----r----+---------+-----~----~.-

=.

8.6 BathymetricSurvey
8.6.1 Scope of the Survey

\_.'
The bathymetric study of 250m from seacoast is finished. According to the data, the water
depth is about 3m from the land at a distance of 250m. Tne larger bathymetric study is still
going on by professional research institute engaged by the Sponsors.

8.6.2 Key Findings of the Survey

According to the finished survey data, the water depth is about 3m at a distance of 250m
from the coast. According to the situation of the sea area near site, it is assumed that water
depth of 8 meters under the lowest tide level shall be reached at about 1.3km away from
the shore. During the bidding phase, the Contractor shall develop a reasonable water intake
and discharge scheme depending on his engineering experience and findings of the studies
under way.



8.7 Logistics and Transportation Study

The required equipment and materials shall be shipped to the Site by a combination of bulk
transportation, container transportation and specialized ships in a land- sea-land-Site
sequence.

8.7.1 Scope of Goods Shipment

The three types of main equipment, auxiliary equipment and auxiliary equipment materials.

8.7.2 Shipment Plan .

To be determined according to detailed goods and equipment delivery plan, all the goods
El and equipment shall be shipped to Gwadar Port and unloaded there.

8.7.3 Ocean Shipping Option

Bulk transportation scope includes auxiliary equipment materials associated with the three
types of main equipment and auxiliary equipment which are suitable for bulk transportation.
In addition, equipment materials will also be sent to the Site.

For bulk transportation, one port in Shanghaiand one port in Guangzhouwill be designate.
The transportation service provider shall arrange bulk carrier to transport the goods to the
Site. Reasonable schedule for goads shipping according to the production plan of the
equipment and material suppliers to minimize time and cost for goods stored in the port will
be made. Reasonablesail schedule and deliver the goods required by the Project to the Site
by adopting a combination of "chartered ship" and "periodic liner" will be developed.

8.7.4 Inland Transportation Options at Gwadar

) Special transportation scheme will be developed for over-sized and over-weight equipment.
The transportation service provider shall investigate the transportation line before
equipment shipping and submit accurate transportation scheme to the procurement
manager/transportation management engineer according to weight, dimension, goods
features, i.e., hazardous goods, and time limit of the transportation goods. The scheme
includes preparation work before transportation, transportation time, transportation means,
transportation line, personnel arrangement etc.

8.7.5 Conclusions

Key management points for container gate-in, container loading inspection and
transportation of the equipment and materials in the project are as follows:

, (1) Develop reasonable plans, and make timely adjustment according to actual situation;
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(2) Ensure smooth information transfer, such as timely sending of shipping order, timely
confirmation of picking up notice, timely confirmation of equipment and material collection
and loading feed-back by the transportation service provider;

(3) Teamwork and unobstructed communication, such as arrangement of connection of
picking up and loading between transportation subcontractor and equipment supplier;

(4) Make quick response and develop emergency plans, such as sudden transportation
accident and severe weather condition etc.

8.7.6 Recommendations

(1) Develop transportation management plans, including equipment and material
transportation plan and sail scheduling etc.

(2) Develop detailed transportation scheme for over-sized and over-weight equipment.

(3) Truck unloading and ship loading, storage in the port area and loading inspection
management.



,,
9. Environmental Protection and Water & Soil Conservation

9.1 Environmental Protection Standards and Basis

The applicable Pakistani standards to be based in environmental protection design are as
follows:

• National Environmental Quality Standards of Pakistan (NEQS)
• IFC Standards
• Ambient Air Quality Standards published by Government of Pakistan
• PEPA
• BEPA

9.1.1 Release Standards of Industrial Wastewater

The release of the industrial wastewater of this project shall conform to the following
parameters:

Table 13.1 - Industrial Wastewater Parameters

Parameter Limits for Discharging into Sea
Temperature Rise <3°C

pH value 6-9
Biochemical Oxygen Demand 5 at 20°C! 80**

Chemical Oxygen pernand' 400
Total Suspended Solids 200
Total Dissolved Solids 3,500

Grease and Oil 10
Phenolic Compounds (as phenol) 0.3

Chloride (as cn SC***
Fluoride (as F) 10

Cyanide (as CN) 1.0
An-Ionic Detergents (as MBASf 20

Sulphate (50/-) SC***
Sulphide (S2-) 1.0

Ammonia (NH3) 40
Pestlddes' 0.15
Cadmium" 0.1

Chromium (trivalent and hexavalent)4 1.0
Copoer" 1.0

Lead4 0.5
Mercury4 0.01
seleoturn" 0.5

Nickel4 1.0
Silver4 1.0

Total Toxic Metals 2.0
Zinc 5.0

Arsenic" 1.0
sarfum" 1.5)

, I



Iron 8.0
Manganese 1.5

Boron" 6.0
Chlorine 1.0

1. Assuming minimum dilution 1:10 on discharge, lower ratio would attract progressively stringent
standards to be determined by the Federal Environmental Protection Agency. By 1:10 dilution
means, for example that for each one cubic meter of treated effluent, the recipIent water body
should have 10 cubic metres of water for dilution of this effluent.

2. Modified BenzeneAlkyl Sulphate; assumingsurfactant as biodegradable.
3. Pesticidesinclude herbiddes, fungicides, and insecticides.
4. Subject to total toxic metals dischargeshould not exceed2 mg/L.
5. Applicable only when and where sewage treatment is operational and 800=80 mg/L is achieved

by the sewage treatment system.
6. Provided discharge is not at shore and not wit/iin 10 miles of mangrove or other important

estuaries.
* The effluent should not result in temperature increase of more than 3°C at the edge of the zone
where initial missing and dilution take place in the receiving body. In case zone is not defined, use
100 meters from the point of discharge.
** The value for industry is 200 mg/L
*** Discharge concentration at or below sea concentration (SC).

9.1.2 Emission Standard of Waste Gas

), Emissions standards shall be in line with national and international standards. The specific
emission requirements of the waste gas for the Project are shown below:

Table 13.2 - Emission Requirments for Waste Gas

.)

Item Design Stack Limit WBS limits EU limits
S02 :5100mg/Nm3 900",1500 150 mg/Nm3

mg/Nm3

NOx :5100mg/Nm3 510 mg/Nm3 150 mg/Nm3

Particle (dust) :530mg/Nm3 50 mg/Nm3 10 mg/Nm3

9.1.3 Release Standards of Recirculating Water

The release requirements for the recirculating seawater of this project are shown in the
following table:

pH >6.5
Dissolved Oxygen Mg/L >5

9.1.4 Noise

)

The noise at plant boundary will follow the applicable noise standards of Pakistani (NEQS)
and World Bank Environmental Guidelines (WBEG) as shown in the following table. In
accordance with the noise standards of Pakistan and World Bank, common noise control

-,
)



65
Day time Night

7

Pakistan World BankStandard

measures (such as sound insulatior , silencing, vibration damping and the like) will be taken
for equipment noise. I

I
Table 13.3 - Noise Pollution Pi rameters

Industrial
Commercial

and
Day ime

70 70

Parameter
Night

9.2 Prevention and Contro Measures for PolIlJtant
9.2.1 Prevention and Control" easures for Flue Ga5Pollutant

The atmospheric pollutants caused oy coal-fired power picnt mainly include S02 and NOx.As
for soot and dust, the dilution, diffi sion and purification :apabilitiesof atmosphere shall be
utilized as practical as possible and proper prevention an j control measuresshall be taken
as well to minimize pollution impac . The Project intends 0 take the following measuresin
the aspect of the prevention and control of exhausts: i

I
1. Prevention and control measuresfor soot and dustl

I

High-efficiency electrostatic precip tator will be adopte j in this project after analysis;
meanwhile, after soot and dust ar further removed an( scrubbed in desulfurization unit,
the requirement that emission capa ity does not exceed3 mg/Nm3can be met.

2. Prevention and control measures for S02

J

Since this project is on seaside, anc the analysiswith 'avalable seawater parameters reveals
that seawater desulfurization is applic:able, it is re ommended to adopt seawater
desulfurization, considering econonilc effiCiency and rna ntenance performance. The final
determination of desulfurization process shall be bssed on environmental impact
assessment. The emission of S02 in flue gas can met: the requirement that emission
concentration shall be S100mg/Nm can be met after dest furization.

3. Prevention and control measuresfor NOx

The Project intends to adopt low-ni rogen combustion tec nology and to construct SCRunit
synchronously. The denitration preposal shall use a recucing agent, generated through
ammonia-producing process from liquid ammonia. T~E! reducing agent NH3 will be
transferred to the ammonia/air mix er in SCRarea; after i:l mmonia is mixed with dilution air
and is diluted to a safety concentration (below 5% volu he concentration), the mixture is
sprayed into the flue gas duct at the inlet of SCRreactor vi a ammonia injection grid.

4. Emissionwith high stack

)

Stack height shall be chosen rationally to make the best of the diffusion and self-cleaning
capacity of atmosphere, thus min mizing the' ground c encentratlon of pollutant and



)
obtaining maximal economic with least environmental load. It is tentatively considered to
use a 180m-high steel sleeve stack to emit flue gas in this project; the final height of stack
shall be based on the official reply of environmental protection impact assessment.

5. Provision of continuous monitoring system of flue gas

This project will be provided with automatically continuous monitoring system of flue gas.
The items to be monitored include soot and dust; CO, 502 and NOx, as well as applicable
flue gas parameters such.as oxygen content, flue gas rate, flow, flue gas temperature and
the like.

6. Analysis for the impact of atmospheric pollution

The atmospheric pollutant produced in coal-fired power plant is mainly the coal-fired fiue
gas emitted during production, with main pollution factors being soot and dust, 502 and

-, NOx.

Preliminary analysis reveals that, the ermssron concentration of various atmospheric
pollutants can satisfactorily meet the local environmental emission requirements of Pakistan
after flue gas is treated with electric precipitator and seawater desulfurization and other
such platforms built into the complex.

9.2.2 Sewage Treatment Measures

The sewage produced in coal-fired power plant proposal mainiy includes acid and alkali
wastewater, oily sewage, coal sewage, domestic sewage, etc.

A wastewater and sewage treatment station will be provided for the power plant to treat
various types of industrial wastewater and domestic sewage and auxiliary facilities
respectively; the sewage will not be discharged until applicable standards are completely
met.

The centralized treatment station of industrial wastewater, oily wastewater treatment station
and domestic sewage treatment station are provided inside the wastewater and sewage
treatment station. The coal-containing wastewater treatment station will be arranged near
the coal yard together with the rainwater sedimentation tank of the coal yard.

Under normal condition, the industrial wastewater, domestic sewage, coal-containing
sewage and oily sewage of this project will be preferentially reclaimed after treatment is
performed and local wastewater release standards are met; the wastewater and sewage
that cannot be reclaimed will be discharged into sea; a set of on-line monitoring device will
be provided for water quality and capacity at the discharge port of industrial wastewater.

1. Domestic sewage-..J

\
)

Domestic sewage mainly comes from main the drainage of the toilets of power house, and
the auxiliary buildings such as production buildings and administration building as well as
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the drainage of dining hall. Faecal ewage is collected in the collecting pipe of the domestic
sewage of plant area via septic ta k. The drainage from I dining hall is discharged into the
collecting pipe of the domestic se ge after oil is isolatio~; the remaining domestic sewage
is directly discharged into the colle ing pipe of the domestic sewage.

Most of the drainage in domestic
station by gravity, and a part
transferred to domestic sewage tr
pipe wells and pressurized.

wage pipeline flows 1;0 the domestic sewage treatment
the drainage from auxiliary buildings needs to be

tment station with pressure pipe after being collected in

Biological aeration filter tank will e adopted in the domestic sewage treatment station.
Effluent is reused for greening a d road watering after being disinfected with chlorine
dioxide.

2. Industrial wastewater

The industrial wastewater treatme t system is mainly used to treat industrial wastewater
such as the drainage of flushing w ter of coal yard and toal-handling system, the pickling
wastewater of boiler, the acid and Ikali wastewater from chemistry workshop, etc., and the
treated effluent is reused as the mi ing water of the agi~or of ash silo, the spray water of
coal yard, the flushing water of restle, the floor flushing water of ash silo and dust
preclpitator, etc. The process flow uch as coagulation, sedimentation, filtering and the like
will be used in the system.

3. Oily wastewater

The Oily wastewater treatment sta 'on is mainly used to treat the oily sewage produced in
the water removal of oil tank in nk farm, and the oily sewage produced in the floor
flushing of oil pump house and ste m turbine building. The treatment process"isolating oil
by means of sedimentation + two-I vel gas floating + filt~ring" will be adopted; the treated
water is discharged into industrial stewater storage tanK.

4. Coal-containing wastewater

The coal of power plant is transfe d to the main power Ibuilding via coal-handling trestle.
Therefore, with respect to the coa containing wastewater of the plant area, the cleaning
water from coal-handling system is only considered. The ¢Ieaning water from coal-handling
system is reused for the coal-handll g system after being ,clarified and settled. The process
for automatically adding coagulan and coagulant aid Will be adopted in this treatment
system; the treated effluent is used or coal-handling system.

I



9.2.3 Treatment of Ash and Slag

Ash-handling system

The design principle of slag and ash separate handling will be adopted. The ash and slag-
handling system consists of ash-handling system, slag-handling system and the like. The ash
and slag-handling mode of the system is that, dry-ash positive-pressure dense-phase
pneumatic transfer system is used for ash-handling system; pneumatic slag-handling device .
is used for handling boiler slag. Ash and slag are transported to ash yard for storage or
comprehensive utilization in future after being wetted. Dry ash is transferred to the ash silo
near the ash yard via ash-handling pipe, and is transported to ash yard for storage or
comprehensive utilization in future after being wetted.

Ash yard

The ash and slag of the power plant are transported to ash yard for disposal/storage with
trucks. The dry ash of the power plant is transported with trucks to ash yard for being
stacked and compacted in layers after being wetted. In order to prevent ash and slag to
bring about secondary pollution for surrounding environment, the following measures shall
be taken: i) ash dyke shall be designed as per anti-seepage requirements to prevent the ash
water of the ash yard from seepage. ii) in order to prevent the secondary pcllutlon due to
flying ash, anti-dust spray water system shall be provided, and the ash and slag delivered to
the ash yard shall be ground in a timely manner. iii) the ash yard shall be covered with soil
for making land and for greening after becoming full.

Comprehensive utilization of ash and slag

Based on the existing circumstance of the legal address of the Project, comprehensive
utilization for ash and slag is not considered now. The current design for the ash and slag-
handling system creates condition for comprehensivedisposal/storage.

9.2.4 Prevention and Control of Noise

The noise of the power plant comes from the vibration and friction of various types of object
(including solid, liquid and gaseous objects) during production, and is mainly concentrated in
the main power building and auxiliary production workshops. The equipment noise such as
turbogenerator unit and the like as well as steam exhaust noise are the main noise sources
of the power plant; other items of auxiliary equipment such as fan, various types of pump
body, high-pressure pipe and the like are also the strong noise sources of the power plant.

"

J

The efficient path for the noise control of the power plant is to be accomplished in three
aspects, l.e., decrease of the nose of sound source, control of spread path and
implementation of personal protection. With respect to the decrease of the nose of sound
source, focus on decreasing equipment noise, controlling spread path, and isolating
production personnel on duty from noise.
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9.2.5 Greening of Plant Area

Greening is one of important meas res of environmental Rrotectionand beautification. Good
greening not only can absorb the waste gases, noise ~nd dust and reduce the adverse
impact on environment by means f plants, but also ca~ adjust the microclimate of plant
area to provide a qulet, and hygi nic production and Ii~ing environment, to protect the
physical and mental health of the rsonnel thus improving working effidency.

Environmental monitoring is the nstituent part of the environmental protection work of
power plant. For this reason, envi nmental monitoring Station will be set up, and several
full-time environmental manageme t personnel will be df$ignated to be responsible for the
plant-wide environmental protecti n affairs, the rnanaqernent of pollution emission, the
collection and filing of monitoring d ta, etc.

9.3 Environmental and Sial Impact AssessmentStudy

The EIA study finds that the im acts of the project actlvltles at the pre-construction,
construction and operation stages ve been adequately ~dreS5ed and mitigation measures
duly proposed wherever needed. option of mitigation measures will ensure reduction of
impact on the micro and macr nvironment as well as socio-economic conditions to
acceptable levels and discharge of missionsto comply with the NEQS.The development of
this project will be compatible w· h the requirements ~f the Balochistan Environmental
Protection Act 2012 as well as 0 r regulatory requirements of Government of Pakistan.
The issue of safety has been duly ncorporated in the design and operations phases of the
project.

On the basis of the findings of the EIA Study, it is possi~le to conclude that proposed 2 x
150 MW CPPProject will thus resp nd to all aspects of s~stainability: Economic, social and
environmental and will thus be a su inably viable project+

A detailed ESIA is attached as Ann ure - 25.



10. Site Security

In view of the peculiar situation of the Site and the general conditions of the surrounding
are, a hard look at the security threat, perception and preventive measures in terms of
developing protocols, investment in procedures and equipment, was required parallel to the
Project development process. For this purpose, The Belt and Road, B & R, (SMC-Pvt.) Ltd, a
security consultant, was engage for security risk assessment and development of the
security plan.

10.1 SecurityStructure

Following are the salient features of the assessmentand the proposed plan.

&, Setting up of a Field Tactical Action Centre (TOe), all of its regulatory projects related to
safety projects.

Dynamic Security: Private Security Guard (PSD) Team - Personnel Transfer - Personnel
Travel - Vehicle Tracking Management, QRFRapid ResponseForcedispatch.

Campsite static security - 24/7 protection and security of the camp around the company's
assets and personnel at Site, UAVs, operation, CCTV 24/7 monitoring, communication
centre, coordination centre.

Staffing framework is as follows:

Figure 13.1 - Functional Organogram
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10.2 Security Risk Assessm+nt (SRA)
W 10.2.1 Introduction '

Recent Security Analysis in Pa~stan
I

Figure 113.2- Security Risk Analysis

Number of
terrorism attacks

-- The overall level of risk was high d~ring first half of 2017. Crime and terrorism escalatedas
!

Balochistan and Khyber Pakhtunkht'a (KPK) remained most susceptible to sporadic acts of
terrorism. The tactic of carrying out targeted attacks and Improvised Explosive Devices
(IEDs) attacks against both securl~ personnel and civilians alike continued to be used by
terrorists. Moreover, the frequent occurrences of armed conflicts between security forces
and miscreants also added to the leitel of risk.

Following the target killing of a hig~-profile lawyer and the subsequent suicide attack on a
hospital in Quetta, combing operatlons have been intensified all over the country. During
the operation Khyber·III launched lin Khyber Agency to clear Pakistan Afghanistan border
areas of the agency of terrorists, $curity forces resorted to intensive combing operations
followed by air strikes over the Rajg~1and adjacent areas. Now Khyber-IV is in progress.

;
j

On the eastern border, tensions ~ith India have been simmering with occasional cross
border firing usually along the Lin~ of Control and the Working Boundary in the Kashmir
area. Statement of Indian Prime t-1inister(PM) over Balochistan as well as well as the
sedition laced remarks issued by title leader of Muttahicla Qaumi Movement (MQM) Altaf

-r
_J
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Hussain led to widespread violent protests and demonstrations in the country. Though one
may also take note of the drop-in terror-related incidents across all parts of Pakistan. But
the fight against terror will take many years of relentless effort, flexible security solutions,
targeted operations and a general improvement in the geostrategic processes around
Pakistan. Additionally, the risk emanating from robberies, vehicle lifting, accidents, murders,
diphtheria and food borne illnesses also represent a daily concern and the risk of periodic
surges and spikes.

Risk Comparison

Table 14.1- Risk Comparison

Risk Jan I Feb i March April May JuneI

Armed Conflict 342 468 755 657 410 470

Civil Unrest 117 151 92 136 170 180

Crime 478
I

513 658 754 886 994

General Risk 281 355 308 498 555 556

Political Instability 7 16 17 23 62 25

Terrorism 62 49 51 39 57 59

Total 1287 1552 1881 2133 2140 2284

>
./
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Figure 13. ,- Pakistan Overall, Risk Map
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Outlook

Terrorism is expected to continue t~ remain the chief threat and would continue to warrant
relentless counter-terrorism actions including extensive combing operations, being
conducted nationwide, forcing som, them to resort to revenge attacks which are likely to
appear in the shape of targeted ambushes, suicide and hit and run attacks on high profile
victims or high impact attacks on so~ targets. Generalrisks are also going to be prevalent as
even at best these risks under the ~est of circumstancestake years on end to subside and
eventual elimination. Moreover, risk ~manating from crime Is also expected to remain high.

)



10.2.2 Scope and Methodology of SRA

The B&R conflict/security database and archives are the basic sources relied upon for this
assessment. The archives and the database are the outcome of a meticulous monitoring
process on every relevant incident in the country on a daily basis. A regular follow up is
conducted in liaison with B&R correspondents in the regions in order to keep track of daily
developments on such incidents. B&R compiles data from sources including newspapers,
magazines, journals, field sources and screening of official record. More than 30 English and
Urdu dailies, magazines, and journals, and various television news channels are monitored
to update the database and archives. Regional dally newspapers and weeklies from
Peshawar, Quetta, Gilgit and Karachi are also monitored for details of incidents reported in
the local media. Correspondents in provincial capitals are the primary source for B&R to
verify the media reports.

In case of a major incident, B&R teams consult the local administration and journalists for
further details. In cases where B&R finds it difficult to verify facts of a particular incident, it
gives preference to the official statements in that regard. B&R security reports utilize eight
major variables with their respective set of sub variables for analysis of the security situation
in Pakistan. The security landscape is mapped through a combination of quantitative and
qualitative approaches. Quantitative methods are used, based on B&R Conflict and Security
Database, to measure the scale and level of violence. Meanwhile, the qualitative approach
dilates upon changes and developments on the militants' front, state responses to these
developments and projections of future scenarios. The following eight major variables with
their sub-sets of variables are used in the B&RRiskAssessments:

(1) Attacks: This major variable has a sub-set of five sub-variables i.e.

(i) terrorist attacks including militant attacks, nationalist insurgent attacks and sectarian-
_.:' related attacks;

(ii) incidents of ethno-political violence;

(iii) cross-border attacks;

(iv) drone attacks; and

(v) operational attacks by security forces against militants.

Since Pakistan's security landscape is very complicated with a diverse array of insecurity
indicators in different parts of the country, the type of violence in one geographical unit is
often different in its nature and dynamics from security landscape in other parts of the
country. For this purpose, the mentioned sub-set of variables is carefully monitored and
analysed in the security report with a view to suggest specific counter-strategy for each type
of attack in these areas.

)
(2) Clash: Another variable used is of clasheswhich include four sub-variables, i.e.,
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(i) inter-tribal;
i

I
I

(iii) clashes between security force, and militants; and

(iv) militants' infightings. !

I
The number of such clashes and th~ir geographic location is taken as an indicator of parallel
trends unfolding simultaneously wif major trends and patterns of security in different areas
of the country. !

(ii) sectarian;

(3) State Reponses: It has two sub-varlables:

(i) security measures, and
i
j

(ii) political and administrative resPfnses.

The first considers the security for~s' operational attacks and clashes with militants, search
and hunt operations and terronsts' arrests, etc. The second variable entails the
government's political and adrninlstretlve measures to maintain law and order and reduce
insecurity and violence.

I

(4) casualties: casualties include ~th the number of people killed and injured. casualties
among civilians, militants and sec rity forces are treated as another indicator to measure
the levels and trends of security in he country.

(5) Attack Tactics: This head ta~kS a comprehensive account of various tactics used by
different actors including suicide a cks, missile attacks, hand grenade attacks, kidnappings,
rocket attacks, beheadings, landmi •e blasts, firing, sabotage, target killings, and bomb and

improvised explosive devices blasts~'

(6) Development on Militants' Fro . : This variable analyses statements, activities, internal
divisions and other activities of mi itants to determine their strength and the dynamics of
their strategies. 1

i
i

(7) Opportunities and Challenges include political measures and military responses to
different security issues along with highlighting constraints and challenges encountered by
the state.

I

(8) Claim of Responsibility: It pr~vides insight into
operation, and agendas. !,

j

10.2.3 Survey and Project con~raints

Project area, about 330 acres, is located about 40 kilometres northeast of Gwadar port,
north Nl0 national highway, at soJh washed by the Arabian Sea. Balochistan borders Iran
in the west, Afghanistan in the nor1thwest, Khyber Pakhtunkhwa province in the northeast,

militants' targets, tactics, areas of
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Punjab province in the east, Sindh province in the southeast, and the Arabian Sea in the
south. Balochistan is the largest province of Pakistan but in terms of population it is the
smallest. The majority of the people are Baloch, but the second largest group are Pashtun
(40%). The provincial capital Quett:a is also the home of a large part of the Hazara
community in Pakistan.

In 2006, the violent death of tribal head Nawab Akbar Bugti sparked unrest in the province.
Since then, the two biggest militant groups, the Baloch Liberation Army (BLA) and the
Baloch Liberation Front (BlF), have st..agednumbers of attacks on government targets and
on Punjabi settlers. The authorities have reacted strongly. The fighting in Balochistan is
usually referred to as 'a low-level insurgency'.

Apart from a nationalist uprising, Balochistan is also plagued by sectarian violence. The local
Shia community, mostly Hazara, has increasingly become the victim of violent attacks. It is
generally assumed that leJ and al-Qaeda affiliates are responsible for most of the attacks
against the Hazara community.

Another factor contributing to the conflict in Balochistan in recent years is the international
involvement in Pakistan's efforts to build the Gwadar Port in collaboration with China. To
protect the project, Pakistan intends to increase its military presence in the region. Pakistan
accused India and other countries of interfering and supporting the Baloch separatists.

Similar to 2015, PIPS states that Quetta (48 attacks) was most affected by terrorist attacks,
followed by Dera Bugti (29 attacks) and Kech (20 attacks). According to CRSS, most
fatalities occurred in Quetta, Kech, Kalat and Awaran (see Figure 8). CRSS mentions that the
number of fatalities in Quetta is declining in recent years, but that there is an increase of
fatalities in districts such as Kech, Kalat, Awaran, ""astllng and Panjgur.

Figure 13.4 - District-wise Fatalities: Balochistan
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In the first three months of 2017, 164 fatalities were observed by SATP.This includes 32
civilians, 42 security personnel and militants. Compared to the same period in 2016, this
is a slight increase in fatalities (130 2016).

In 2006, when President General ...",,.l'P7 Musharraf launcheda military operation in the Marri
and Bugti tribal areas, it caused a of about 100,000 IDPs who fled to neighbouring
districts. By 2016, the precise nu of Baloch IDPs was unclear. A huge number of Baloch
lOPs fled to Afghanistan but are being targeted by the 151.

250,000 people are displaced by violence from

)

'v 10.2.4Critical Assets..
As of February
Balochistan.

i
Key assets are defined as - systerrls and equipment that, if subjected to any damage that
will affect the reliability or operabi~ityof large capacity power systems, are referred to as
critical equipment i

Figu~ 13.5 - Security Layout
I
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10.2.5Threat Assessment

Figure 13.6 - Threat Assessment



The following alert states table is; provided as an explanation of the varying degrees of
criticality/threat levels and actions that will be undertaken in the event of the

.') occurrences of any of these

J

Situation ActionCriticality IThreat
Level

• Declared when an attack by
Anti-Paklsl:ani Forces (APF) has
occurred )r credible intelligence
indicates that an attack is
imminentlagainst project.

• Iraqi gov~ment is close to
losing co rol and Iraqi
Security rces (SF) are no
longer in ntrol.

• General tteakdown in law and
order. i

• Securlty~l life support facilities,
work sit or other facilities are
likely to compromised or
overwhelrtJed.

• LN securi\Y personnel/SF dessert
posts !

• Outbreak Jofcivilisecular
war aooears imminent.

• Emergency Management Team
(EMT) assembled as required by
B&R Emergency Evacuation
Procedures and assumes control

• Constantly
revaluate security
situation/posture

• Site lockdown
• Secure and account for all

clients Confirm evacuation
location and movement plan
with EMT

• Prepare sites for evacuation (if
applicable) Shred/Bum/destroy
commercially sensitive
documents and electronic
memory devices (portable/hard
drives etc)

• Secure or destrov non-essential

Extreme

(B&R Emergency
Evacuation Procedures
level BLACK)



High

(B&R Emergency
Evacuation Procedures
Level BLACK)

• EMT assembled as required
by B&R Emergency
Evacuation Procedures and
assumes control

• Constantly
revaluate security
situation/posture.

• Site lockdown.
• Secure and account for all

ciients. Increase frequency of
threat assessment updates.

e Confirm evacuation location and
movement plan with EMT.

• Evacuation resources to be
identified and prepared and
confirm emergency stocks. An
movement to and from affected
EMT assembled as required
by B&R Emergency
Evacuation Procedures and
assumes control

• Constantly re-
evaluate security
situation/posture

• Daily meeting of key
stakeholders. Review security

1 measures in relation to
escalation of criticality/threat level

r------------------+------.----------------------- . .~R~e~v~iew~~ev~a~cu=a~t~io~n~m~a~na~3g~le~m~e~n~t~
• Declared when there is a I· EMT liaises with national SF

moderate risk of APF attacks elements.
against project assets (personnel • EMT monitoring.
and materia~. • All personnel to be

• Infrequent but effective attacks accounted for and
against SF. documented muster

• No ciVil unrest, conducted.
~---- __ ----------+-~.~L~~~w~and~n~rn~l~min~m~jn~ea~·Ub~y~S~E:__~--~.~crnrnnnmn·n~IIIP~fiLtnmarnnx~s~aI.LJ~rj·N~--~

• Declared when there is a • All personnel to be
low risk of APF attacks accounted for and
against project assets or documented muster
critical infrastructures. conducted.

• No recent attacks against SF. • Continue to monitor security
• No civil unrest. situation and escalate if
• law and order maintained by SF required.

• Credible threat exists, declared
when there is a high risk of
attack by APF and cMI unrest.

• Civil unrest increasing and
law and order breaking
down.

• Regular indirect fire attacks
on company facilities.

• Continuing attacks against
project assets, critical
infrastn.lctl.lre and facilities
such as logistiCS convoys or I
critical lntrastructures
effecting abmty to provide life I

I
support or continuing
operations. I

I----------------+-,-.--S--jgnificant risk of attack by APF or r-----;
I cMI unrest. I
I

· There is a general risk of APF '
attacks against project: assets
(personnel ar:d materiaQ.

• Frequent and effective attacks
against SF.

• Potential for civil unrest.

)

Significant

(BaR Emergency
Evacuation Procedures
Level RED)

Moderate

(BaR Emergency
Evacuation Procedures
Level AMBER)

Low

(BaR Emergency
Evacuation Procedures
level AMBER)

10.3 Vulnerability Assessment

Vulnerability assessment among Site security also covers mobile operations of CCCC's
personnel traveling out of premises.

.j



Identified
Threat

Untreated
Vulnerability
Rating

Mfgating Strategies

1,

Treated
Vulnerability
Rating

Direct small
arms fire (SAF)

Elevated 1 Robust and detailed mission planning
.. Use of properly maintained B6 armoured

vehicles, Use of appropriate PPE
~ Experience and qualifications of security

personnel Training provided to security
i personnel

J Adherence to tested standard operating
!
j procedures and tactics ,Information and

Low

Indirect SAF High Robust and detailed mission planning
Use of properly maintained B6 armoured
vehicles, Use of appropriate PPE
Experience and qualifications of security
personnel Training proVided to security
personnel
Adherence to tested standard operating

Low

.) Direct
exposure to
improvised
explosive
devices (IEDs).

Include

Elevated Robust and detailed miSsion planning
Use of properly maintained B6 armoured
vehicles, Use of appropriate PPE
Experience and qualifications of security
personnel Training provided to security
personnel
Adherence to tested ~ndard operating

Low

.',,

Indirect
ex

posure to
improvised
explosive
devices
(IEDs).

High Robust and detailed mission planning
Use of properly maintained B6 armoured
vehicles Use of appropriate PPE
Experience and qualifiQltions of security
personnel Training provided to security
personnel
Adherence to tested ~ndard operating

Low

Kidnap and
ransom

Medium Robust and detailed rnlsslon planning
Use of properly maintained B6 armoured
vehicles Use of appropriate PPE
Experience and qualifications of security
personnel Training provided to security
personnel
Adherence to tested standard operating
procedures and tactics Information and

."1. L.

Low

Detention by
local security
forces

Medium Meet and greet provided at point of arrival
into Iraq,
Team leader ensures all personnel
B&R/CCCC) possess required
documentation prior to mission launch,
Each team has at least one member with
Punjabi/Pashto/Balochi/Chinese/English
language abilities, Properly licensed private
security company, compliance with all
relevant laws and direGti_ves

Low

)

i. ,
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Road Traffic Medium • Experience and qualifications of security Low
Accidents personnel. Training provided to security

personnel relating to driving mission
specific vehicles,

• Adherence to CCCC specified compliance
with all ees Training provided tions to
night driving,

• B&R driver meets all applicable standards
including CCCC'sHealth Safety and
Environment (HSE) standards

10.4 Security System Concept Design
10.4.1 Scope of Security Systems Concept

The Concept of Security system is combining of physical security with help of electronic
security equipment. Perimeter will be monitored by tower guards in watch towers and patrol
guards, together with CCTV and intruder detection system. Entry control points will be
permanently operated by security personnel accompanied by K-9 dogs and equipped with
modern scanning and screening equipment, such as meta! detectors, x-ray machines etc .
B&R wi" draw on all its experiences and practices developed in different hostile
environments while developing and operating the security regime at the Site.

Security personnel performing security tasks will be local nationals who have been properly
vetted by B&R and who have the necessary qualifications and experience to perform entry
control point duties, guard tower operations, static and roving patrols and will be overseen
by onsite expatriate managers.

Guards wi" be assigned in two, twelve-hour shifts per day along with an expat Guard Force
Supervisor (GFS) performing one shift per day overlapping the security shifts, and
supervision provided each day through shift leaders. The number of security personnel
assigned to this task is based on the current general risk/threat profile for Pakistan, and the
physical size of the Sponsors' camp. The solution is scalable and can be increased or
decreased dependent on the requirements.

While on duty, security personnel will be equipped with PPE and other security equipment
such as two-way radios, flash lights, under vehicle viewing mirror, etc. Security personnel
will be properly qualified and trained in relation to the security equipment.

Scope of Security Systems will cover:

• Physical Security
o Tower Guards;
o ECP Guards;
o ECP K-9 teams;
o Patrol Guards;

• Electronic Equipment means:
o CCTV Surveillance system;
o UAV monitoring (optional);
o Intruder Detection System;
o Explosive Detection equipment;
o More details in part 5.
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10.5 Security Systems
10.5.1 Command and Control

B&R will maintain a centralized ng and command location at the Sponsors' Main
Camp staffed by the on-site ope ..""t-i"'''''' room security personnel on a 24/7 basis. The control
centre will serve as the commu n dispatch centre for the site static security operations.
The Control Centre will also ma communications with B&R's Headquarter for the close
monitoring and tracking of the mobile security operations. The Command Centre
will maintain audio contact with static security team, as well as monitor through the
personnel tracking system .

Surveillance system to be for video monitoring of the Site. Monitoring will be
conducted on 24/7 basis from rn"''I!rnl room by trained and duly vetted security personnel.
Exact scheme of camera placing is be developed in accordance with the building schemes
taking into account location of p landscape and weather conditions.

10.5.2.1 CCTV System

Design Concept:

• The entire IP surveillance ~. stem is designed to control and monitor the different
Site area. All the corridors 'A1i1lhave IP Fixed dome camera to monitor theconnectlnq
corridors. I

i
• Three types of cameras will! be installed to monitor the movement of the people as

follows: :
o IP fixed dome camer. indoor type;
o IP fixed box camera ~utdoor type;
o IP fixed dome camera will be installed at the entrances and connecting



corridors of the main buildings like offices, laboratories, server rooms, living
areas, etc.

• IP fixed box camera will be mounted on the pole at all boom-barrier and main gate
to monitor the vehicles and pedestrians passingby.

• All cameras will be true IP camera.
• All outdoor cameras will be in IP-66 housing.
• All outdoor items for cameras like JBs, power supply, media convertor etc. will be in

water poof and dust proof housing.
• LAN network being laid by third party would be utilized to extend the IP CCTV

connectivity to central server.
• All CCTVcameras will have connectivity to non- PoE port of networking switches on

LAN.
• UPSPower supply for each camera.
• Tentative locations of cameras shall be determined during the Site visit after

finalization of the Project construction plan.

Work to be done:

,
)

• Supply, installation, testing and commissioning high quality fast-acting IP CCTV
surveillance system along with power supply, power distribution and required
accessoriesin the different blocks of eccc Premises.

• The CCTV surveillance system will consist of IP Fixed dome cameras (indoor type),
fixed box cameras (outdoor type), software, server, power supply and cables.

• Video management software, including recording, will offer both video stream
management and video stream storage management. Recording frame rate and
resolution in respect of individual channel will be programmable.

• The system is presently designed for 32 cameras whereas not limited to the same
and scalable up to unlimited cameras if required in the future.

• cat 6cable/fibre cable connectivity with all required hardware up to networking
switches of LAN, locations of networking switches.

• 230 volts AC Power supply distribution from UPSto each location of cameras along
with DBs, JBs, cabling work etc. with required accessories.

• Power supply unit as required for cameras.

10.5.2.2 Vehicle detection system
In order to prevent and control the possible risk of VBIED or lED, for the daily multi-

vehicle round-trip of large-scale coal truck, vehicle scanning technology will be adopted to
improve the speed of plant traffic and effective prevention and control of explosives risk.

(1) Vehicle inspection system
Large transport vehicle quick check system can be done without stopping due to high

pass rate fast X-ray inspection system. At the same time through the optional drag device
can be applied on cars, sport utility vehicles, pickups, micro-buses and other small and
medium-sized vehicles, with a high pass rate, check the channel, the image quality and
other characteristics.

,
!

J
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(2) Vehicle floor inspection SV!ttell11
The vehicle safety inspection scanning system ma.nly for the car, can quickly and

accurately check out hidden in car at the end of the explosives, weapons, suspicious
items, compared to the trad hand-held mirror human detection more quickly and
accurately, greatly improving the access through the rate, while preventing Dangerous
vehicles to enter, take preventive
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10.S.2.3 Remote monitoring by the means of Unmanned Aeriai Vehicle (UAV)

(1) UAV use purpose

Equipped with high-definition digital cameras and cameras and GPS positioning system
UAV, can be positioned along the power plant independent cruise, real-time transmission of
shooting images, monitoring personnel can be synchronized on the computer to watch and
control.

• As an air patrol, early warning time
.. all-weather patroi, equipped with FUR (thermal imaging system) so that lawless

elements without any escape
• real-time transmission to increase the warning field, and video archive
• with security monitoring radar, complementary zone
• When the electronic fence detection alarm can be dispatched first, in advance for the

patrol to find out the situation
• multiple groups of unmanned aerial vehicles can be composed of multiple sub-

regional patrol, ready to provide information
• can monitor the weaknesses for long periods of standby
• Instant transmission to the TOe to provide PM first line of information to help release

the correct response

UAV will be controlled by the OM in the TOC and the other will be the Chinese security
officer. The routine patrol will be controlled by the OM, set up patrol routes and patrol
points.

It may be noted that the adoption of UAV at a systematic level for a long period of time over
a space beyond the Site itself, Le., when it will be used to track the movement of coal trucks
etc., may need clearance / NOC from defence authorities as such a usage for this type of
technology over an extended area for an extended time is unheard of.

UAV vehicle monitoring of coal handUreg fleet

B&R choose to be able to stay for a long time, carrying heavy-duty photoelectric system
and vehicle transport radar module, IFF enemy identification system of unmanned aerial
vehicles, 10 km away from the power plant before the first detection and identification of
vehicles, confirmed that they belong to coal vehicles, Traffic, supplemented by the OBD
records and GPS systems on each vehicle of the fieet, to identify anomalies of the vehicle to
inform the remote checkpoints to be intercepted, and to block all possible hazards outside
the power plant.
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FUR lens



FLIR Imaging

~ 10.5.3Automatic Access Control and ID Management

) ID management

The ID card is an electronic identification card containing the chip, which allow personnel to
pass through the accesscontrol device according to the different permissions of the defined
regional activities.

Employee card

Identity card issued to personnel to perform their duties.

.r • All employee cards will contain information representing name, department,
employee number, permission sign and photo.

• The ID card must be worn above the waist and can be observed at any time.
• When working in other non-authoritative areas, the employee must request his

supervisor for requesting access to the area with indicating of a certain date and
time, PM will be given for temporary according to the assessment of the staff ID
card.

• ID card content is unique for each employee, the ID card cannot be used for access
control, electronic verification must be in accordancewith the person.

• Any employee who has lost the ID card should immediately contact his department
head to report to the Human ResourcesDepartment.

Contractor's card

fii Issued to the material supplier, service supplier representatives or protessional consultants,
related to the category and the businessfield.

.j
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• The contractor's card is req ired to submit the name, supplier name, number or any

other link to the responsibl department. .
• The Contractor shall wear a compliant supplier Icard in a visible position during

staying at the facility. I
• Departmental staff or dep ment heads related tjo the contractor is the person in

charge of the contractor. i
• The person in charge will accompaniedby the ~ontractor entering the camp area

at all time. :
• At the request of the respo sible person, the contrlactor will remain in the work area

for more than one day !

• Temporary personnel will b issued IDs through t~ contractor with a photo and the
use of the temporary autho ID card. ,

• The contractor's card must be returned to the ~rson in charge or to the security
manager at the end.

Visitor Card

Distributed to groups, individuals, r family members who.have a reasonableneed for a site
visit.

..
_./

I
• All visitors are required to ave designated staff or designated docking department

head as the person in charg ,
• Visitors shall be required inform the security i department at least one day in

advance of the visit and na e, reason, activity araa, visit time, shall be shared with
the person in charge.

• After entering the relevant
• The person in charge shall
• ' Employee family members

information and have no ac
• The visitor card must be re

at the end.

ea, visitors should we~r ID cards accordingly.
company the visitor td enter the camp until they leave.
ho apply for a visito~ card need to register employee
ss to work area.
rned to the person in charge or to the security manager

Automatic access control syste

This system is powered by an el ronic card reader through the custom ID card, various
colours for various levels, for acce control, sensor scan~while on the computer side the
access information is aggregated i 0 the TOC server centre. In the office area and the key
areas of the plant or areas with c fidential needs domai., settings password or fingerprint
detection system is added to create a hierarchicalsystem tp ration access.

A license plate recognition system nd pedestrian accessiregistration system, with ID card
entry line scan will be provided.

10.S.4Intruder Detection Syste

It has been assumed that the erimeters in the mai~ will consist of a perimeter wall
8ft high with a concertina coil ov rhang of 1 and V2 ft.

The total CCTV/PIDSsolution will e connected to a Main Control Room within the CCCC
" facility.



Figure 13.7 - Detection System

Secondary Detection System

The Active Infra- Red Beam Detection System is a series to transmit and receive
multi beam sets enclosed in a 2m external freesta n din g beam tower. Each tower is
to be located in parallel to each Radio Frequency Intruder Alarm Detection zone and is
to be interfaced with the Primary detection zone to provide a secondary verification
detection zone.

10.5.5 Pedestrian Screening

Similar to vehicles entering and leaving the Site, pedestrians will also be subject to random
searches while entering or exiting the facility primarily as a security and loss prevention
measure.J

10.5.6Maritime Security Measures

The objective of waterfront security system is to secure the waterfront from unauthorized
access and to detect and neutralize threats while minimizing impacts to port operations and
the environment. Designconsiderations are:

• Security
• Port Operations
• Safety
• Appearance
• Environmental impact

Security:

Installations should focus first on threats at the first line of defence - the installation
perimeter. Consideration of the waterfront is extremely important to defence-in-depth and
effective risk mitigation.



The first priority of a waterside system is to main~in perimeter security.

Physical Security System.

The figure below shows the of a physical secU~itysystem. The table below that
depicts the physical security pro-teet.onmeasuresof awat~rfront security system.

Figure 13.8 - I Security Systlem Functions

-Intrusion Detection/Alarm
Communication/Alarm
AssessmenVAccess
Control
- Electronic Security

System (ESS)
• Electronic Harbor

Security System (EHSS)
• Security FOrces
• 000 Personnel
- Military Working Dogs
• Security lighting

)'

- Communicate Threat
• Deploy response

capability
- Time to engage threat.
• Threat neutralized by

response capability

• Obstacles
- Security Patrols
• BarrIers

• Fences
• Walls
• Gates
• Locks

• Distances
• Procedures



Table 14.2 - Waterfront Security Elements

'\
..)

Waterside Landside
Water Piers! Wharfs Land

Channel Guard Towers Fences
Markers Buoy Security Lighting Access Control Point
Line Barriers Access Control • Vehicle
Signage Patrol Boats Point • Pedestrian Security
Electronic Harbour • Vehicle Lighting
Security System (EHSS) • Pedestrian Giant Voice Electronic Security
• Surface System (ESS)

detection/ assessme e Camera
nt o Cameras • Intrusion Detection
o Thermal Imagers • Accesso Radar Control Gianto Video Analytics Voice• Subsurface

detection/assessme
nt

• Sonar

Establish Liaison with the Local or Assigned Security Personnel

~ The most important component of the security services management process is close liaison
with the local administration and the security administration. B & R and the Project
management shall develop protocols and SOPs for clarity and effective implementation of
the security strategy.

,
j
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11. Project Operations and Maintenance

11.1 O&M Philosophies and Considerations

The 30·year operating period of the power station shall include two stages, wherein the first
stage shall be EPCstage (including two years of operation warranty period), and the second
stage is the lonq-cyde operating stage, namely the power station shall be operated 28 years
continuously upon expiration of the operation warranty period. In the first stage, the plant
shall be operated by the O&M Operator or the Owner and the EPC contractor shall be liable
under the warranty period or extended warranty period liabilities.

(1) Managementcontents of the first stage

The service cycles of the operating units shall last from starting of production preparation
period until the 2-year operation warranty period ends. This period shall be longer than two
years.

In the first stage, the Owner, the EPC party and the operating units shall have respective
responsibilities as follows:

Responsibilities of the Owner: take charge of buying the fuel and controlling the production
expenses while formulating the annual power quantity pian, acquiring the feed-in tariffs and
selling the electricity.

Responsibilities of EPC Contractor, EPCC: responsible for deSigning, purchasing, construction
and installation of the project before RTR; take charge of eliminating the defects due to
design, equipment, installation and construction reasons during 2-year operation warranty
period after RTR, and unified management of operatinq units. This is true if the EPCC is the
o & M Contractor. Even if the EPCC is not the 0 & M Contractor, the liabilities under
warranty and extended warranty shall continue to be EPCCliabilities.

)

Responsibilities of EPCC/ 0 & M Operator: Take charge of operating the units safely, stably
and economically, improve the health and reliability levels of the equipment of the power
station in order to ensure the equlpment are in the good state; implement professional
training for the operating personnel and equipment maintenance personnel in league with
the EPCC; submit the defects of the system and the equipment to the Owner and EPC party
timely, wherein the EPC party shall be responsible for eliminating these defects; offer the
technical monitoring reports of the equipment to the Owner timely in order to help the
Owner to control the health condition of the equipment and make the equipment achieve
the great health level after the operation warranty period.

(2) Managementcontents of the secondstage

The second stage is the lonq-term operating stage, namely the power station shall be
operated for 28 years continuously after the operation warranty period.

This scheme calculates the expenses on the basis of firm fixed-price.

In the second stage, the Owner and the O&M Operator shall have respective responsibilities
as follows:



Responsibilities of the OWner: tak charge of buyihgthe fbel and contrOllingthe production
expenses while formulating the an ual power qua~tity pi :', acquiring the feed-in tariffs and
selling the electricity. .!' il:

Responsibilities of the Operator: t' ke chatge Of~·a~agi.,~,i','the power Qenerationoperation
and production equipment of the wer st+tion; i pleme '.,~",.'professional training for the local
personnel, increase the proportio of loql empi y~s fl .the power ~tion gradually and
reduce the labour cost year by ar; and offerj the t :.:,nical monitqring reports of the
equipment to the Owner timely in rder tOIhelp th~ Own ',ito control the health condition of
the equipment. ; s .

, . ,

In short, the relationship between he O&M Operator an ::~heOwner shall be typical of such
relationships as exhibited in case f other IPPs ~here He IPP is under a long-term O&M
contract with a third party

11.2 O&M Agreement

The OWnermay consider for its 0 Contractor, some I .ding Chineseoperators, with solid
reputation and experience for si lar projects. *e· 0 jiM agreement is expected to be
generally along the lines as practi in many such proje 'in Pakistanand abroad.

11.3 Scope of Services

The operating contents of the pr ductior) preparation riod shall inQude formulation of
~ operating documents, such as 0 rating rules, ~perati system diagram and operating

standard operation ticket, form ation of operation jmagement System, training of
) operating personnel, preparations f operating tcols, q " ification acquisition of operating

personnel, etc.

Maintenance service contents

1) PartiCipate in commissioning a the eqtnprneot and lte down the test run records of
equipment for each unit from the s gle commissiohing.

ealth conditio~ of eq jpment during test run of subpart,
run of each! syste '~ and supervise and check the

fter getting approval ',pm the Owner,

2) Do a good job in supervision of
overall start-up and reliability te
installation condition of equipment

! -:

3) Guide the local maintenance rsonnd to complete ~Ruipment defect elimination and
maintenance of the routine equipm nt during quali~ Ins .a r ion period.

participate il1l reviewing of the
the commissicj,ningunit.

4) Before test run of subpart a d reliability tcist ru
commissioning program or operati instruction offlered

)
j

5) PartiCipatein review the perfo ance test scheme of e unit and assist the testing unit! ' ,
to complete the performance test.

6) Write down the test records a inspection records lIting the whole process including
Singletest run, test running of sub rt and overall start-u 'i'

7) Participate in design review in accordance wit,h req1""~.:,;,.,'ments of the OWner, offer the
technical support and assist to im ement acceptancein ~ion and sign the certificate for
the test run equipment. '

Ii
1,/
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8) Write down the detailed records timely in allusion to the problems on aspects including
design of the project, equipment installation and system commissioning and the equipment
defects, and report these conditions in time.

9) The guiding personnel shall do a good job in relevant safety and technical measures and
failure prediction before the equipment problems are solved in order to prevent the situation
from escalation.

10) Check I/O list of the control system, fixed values of thermal control and electric
protection, and fixed value of interlocking, and put forward the suggestions.

11) Assist to complete suspensionand checking of all placards of equipment and valves and
all kinds of warning boards, and set up the equipment account.

12) After getting approval of the Owner, participate in investigation and analysis in allusion
?::.'!J to equipment damage, manual incidents or interrupt accidents occurred during running

before completion of performance test of the unit; and put forward the countermeasures.

Maintenance contents of 2-year cperatlon warranty period

1) Be responsible for guiding operation and maintenance, such as normal running operation,
monitoring, patrolling inspection, repairing, recording, maintenance and accident handling of
the equipment within the scope of work of the Owner.

2) Arrange the operating mode of the unit reasonably in accordance with the power
generation plan, or the Owner's instruction, the technical condition, fuel supply and other
conditions of the generating equipment during the operating period.

3) Do a good job in counting, collecting and keeping the operating records and operational
performance documents of the generating equipment, and report the operating information
and statistical information of the generating facilities in accordancewith the requirements of
the Owner. Do a good job in safe and economic operation analysisof the unit, schedule the
unit reasonably, optimize and adjust it to improve the economic operation level of the unit

4) Implement necessary training on production knowledge for the operating and
maintenance personnel of the Owner.

5) Convene the regular operation meeting every week periodically, wherein the Owner
representative shall participate in the meeting. Implement regular meeting with the Owner
party after internal regular meeting every week, offer and analyse the running condition of
the equipment system and main technical and economic indexes while formulating the
scheme and measures of improving the safe and economic operation level and urging the
operating personnel to implement.

6) The person in charge of operation shall be responsible for operation guidance, and the
situation at post and mental condition of the operating personnel shall be checked
randomly; and the professional engineer shall be responsible for revision of the operating
specifications and relevant rules and regulations, post technology training, and formulation
of major operations, such as test run, start-up and shutdown of the unit, organization
measures of the test safety technology and accident emergency plan.

7) The shift supervisor shall be responsible for organizing and leading all operating
personnel to complete the instruction, command and work plan of the Owner. The shift



/

i !~:
supervisor shall implement product,. n scheduling ~ncl.udi I,b.., '. emergency st.· op for rush repairs
of the main and auxiliary equipme ,and mainten neear ' ngement) in accordancewith the
scheduling command and load c rve. The shift supe .·~r shall else ensure safe and
economic operation of the unit and oordinate the ~Obsa 'ng all specialties.

i
cept scheduli shift supervisor and take charge
the equipmen and "stem. The chief person on duty
ulations serio sly a • arrange the personnel at post to

y, report the proble.' $ found in timely and take the
hief person n du ~shall also ensure to report any
ment first. .

8) The chief person on duty shall
of safe and economic operation 0
shall implement various rules and
adjust, operate and patrol norm
measures quickly to handle. The
problems found to the Project Dep

9) The person on duty shall accep the command ~nd g ~ance of chief person on duty on
operation; and the person on duty hall also compl~te 0 ';. tion, periodic switching test and
inspection, report the abnormal co dition found inltime lid assist the chief person on duty
to take measuresquickly to handle he abnormal c~nditio 't

j ':'

10) Set up the effective rnechanlsr , implement v~riOus ~bour contests, such as operation
optimization, and try to reduce nsumption an~ mai ~in advantages of the operating
Indexes of the unit. i 'n

!

11) Hold the operation analysis
allusion to the seasonal chara
accident and fire-fighting drill to
when meeting accident.

, ,

eriodically an~' p.,ep~. the failure: plan effectively in
istics and eq lpmen I condltlon; and implement anti-
prove the ha, dling .bility of the Qperating personnel

I '1

!

I

Operating organization and co ents of the s~cond ptage

Compared with the 2-year operati n warranty 3'riocl 0 'f the first stage, the organization,
personnel allocation, department t. ponsibilities, nd re :'0,.: nsibilities of posts on site of the
operating organization and conten of the second stage pre identical. ~nd the localization
proportion of production person I shall be inlprov I! Ito 10% every year from 5%.
MOre?ver,.the detailed content of verhauling ma~agem ,Ntand personnel training shall be
explained In the part below. !.~ ,

! ':

11.4 Operator OaM Method' logy
11.4.10rganlzation Chart
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The Project management in all the phases, development through commerdal operations
shall be governed by best practices as applicable in Pakistan.

\
.)



12. Project Participants

12.1 Sponsors

China Communications
Sponsor")

,~cccn or "Main
;
i
I

'., I
CCCCis listed on.the Shanghai an Hong Kong ck extl1l.,anges (Ticker symbols: 601800,
1800, respectively). As a world I ding extra-Ia e infr,$trUcture comprehensive service
provider, CCCCis involved in tra c infrastructur , equll>Jnentmanufctrurer, real estate,
comprehensive urban development etc. Its aim is 0 provide clients witti complete solutions
and integrated services for invest nt and financi g, con$Ultancyand planning, design and
construction, as well as manageme t and operation, At pr~ent, CCCCis/the largest harbour
design and construction company, ighway and~idge d~sign and construction, dredging,
container crane manufacturer, and., he largest 0 ore 011.,drilling platform design company
in the world. Moreover, it is the I gest internatio al project contractor] the largest design
company, the largest express high ay investor, and pos~ses the larg~st dredging fleet in
China. In 2016, CCCCwas ranked 10th by Fortule 500 .nd ranked third (3rd) in Top 250
International Contractors by Engin ring News-Re ord ("t.,..NR''), a leadirig magazine for the
construction industry. CCCC, bei g the Main ponso, will hold 71.5% of the total
shareholding. i"

._)

i ::'.

Tianjin Energy Investment GrtfJrp ,Tianjin" qr "co~nsor'1
'I i, i

Tianjin, a ~te-owned cor~ratio~."' was fou~ded~I .~ay. t,".'.~'., 1~ and has.~,egisteredcapita.1of
RMB 10 Billion. As a main entl,· based In Tla ~In, Iti; is Involved I~ the construction,
operation, and management of en rgy projects. cumultted installed ¢apacity of invested
and constructed units is 12,558M , which mor than W% of total ~djustable installed
capacity of Tianjin. They have con ructed the la est fu;I gas heat pqwer plant in China,
Tianjin Chengnan Fuel Gas Heat ower Plant. roiects] in assoclatlon with large power
generation enterprises of China, na ely Huaneng roup, ~tang Group, iSOICPower Group,
China Guodian Corp., China Hua, an Corp., and GUOh~..' Power Group, include Beijiang
Power Plant, Yangliuqing Heat P0 er Plant, DOn~beijia I Heet Power ~Iant, Beitang Heat
Power Plant, Junliangcheng Heat ower Plant, D~gang I, ower Plant.,~nd Panshan Power
Plant. i i' . •

.) 12.2 Power Purchaser

/

CPPA-G, a company created by
company established under the
implementing and administering
leading to competitive market
Distribution Companies ("DISCO
negotiations with CPPA-Gfor the
PPAin this regard.

i:1: :
overnment o~ Pakl~n, is a nontprofit independent
mpanies ord~1ance, !ll984 and so~ly responsible for
e "Single Bu er PIU,'*,market me4hanism (ultimately
perations). C"PA-G IPurchases power on behalf of
') from IPPs~ The i1Project shall i be entering into
Ie of energy t~ the n~tlonal grid anp shall enter into a

12.3 EPCContractor
./ i i;:; i

EPCcontractor will be later determi ed through bld~ing cq,ducted under:NEPRAguidelines.
: ,',.
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12.4 08tM Contractor

O&M contractor will be later determined through bidding.

12.5 Coal Supplier

Renowned coal suppliers such as Anglo - American resources, Glencore, Surveyor carbon
Consulting Indonesia, CCIC Singapore PTE LTD etc. shall be considered and invited for coal
procurements discussions .
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13.1 Personnel Requiremer l I i
13.1.1 Development Phase : !

i . ;
During the development phase per onne' will mainly corrs from the spo~sors.

I !
;

Personnel & Labour 51~urity13.
<,. )

13.1.2 Construction Phase
,

Besides main engineers and techn t:ian, most of lj e labcl~,',1r resource WiJ,'I be procured from
local markets during construction J hase, During c nstrud en and installation peak period, it
is estimated 800rv900 people will b required on si e. i :

I I '

il I

13.1.30perations Phase ! II .

The Project shall generally fOllOW, ".1he "Nottce on ~!ssUing~i""" he labour R~, uirement Standard
of Thermal Power Plant (trial)' by State Gr d Cor', ration of q,ina. The general
organizational framework and ~f mg principles or the project are as! follows, subject of
course to the actual situation on th ground: i I: '

I i
; I

Table 15.1 ~ Operations rhaselpersonnel !

,
~l

Pe sons Description;Item
~93 Includes mai tenance personnel1. Production Personnel
02 I Includes 10~, back-up operation

! personnel!
a. Operation personnel of units

i. Operation personnel of steam turbine,
boiler and generator (centra control
room)

Recirculating iwater equipment is
concurrently : managed by the

'operation I personnel of
I central I

control room land air compressor

pS

I Two units share a control roomii. Operation personnel of ash landling
and dust removal

1

17
!

iii. Operation personnel of desul1 hrlzation
and denitration)

") ~9 :Control roon in which on-line
I monitorlnq Sllstem is available

iv. Chemistry operation personnel

1) Chemistry operation personnel
2) Analysis personnel
b. Maintenance of Units
i. Thermotechnical

ii. Electrical
iii. I&C
c. Fuel System

I. Fuel Operation Personnel
ii. Fuel Maintenance Personnel
iii. Fuel Management Personnel.,

I d. Others
'/

I

•)

I I,
i

i i
I Include 4 tpersons of FGD

svstern I

I
,
!
I

1
8

114
1)2

ISO
1)2

I Includes 10o~ back-up operation
: personnel ;

~3
i

4
4

Land transpo~tion and manual
, sarnollno of coal

5

14
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J

ilJ

)

'--------,---'
i. Warehouse 6
ii. Vehicle 8
2. Management Personnel 30 Includes admin, production,

business, logistics and
management personnel

3. CCP and Mass Work Personnel 7
4. Service Personnel 20 Includes cleanness-keeping

personnel and the service
personnel of dining hall and
dormitory

Total Personnel 350
Associated Security Personnel 200 Security personnel are allocated

according to the Owner's opinion
and responsible for the security
guard during construction
and
Operation

Personnel quota index of the Project 1.83 Associated security personnel
person/MW 0.67 person/MW

13.2 Basis for preparation
13.2.1Applicable China national standards, regulations and codes

1. Code for the Fire Protection in Architectural Design (GB50016-2014);
2. Code for Seismic Design of Buildings (GB50011-2010);
3. Code for the Design of Lightning Protection of Buildings (GB50057-2010);
4. Code for the Design of Compressed Air Station (GB50029-2014);
5. Code for the Design of Electric Installations in Explosion and Fire Hazard

Atmospheres (GB50058- 2014);
6. Code for the Design of Petroleum Depots (GB50074-2014);
7. Code for the Design of Automatic Sprinkler System (GB50084-2005);
8. Code for the Design of Automatic Fire Alarm System (GB50116-2013);
9. Code for the Design of Fire Extinguisher Disposition in Buildings (GB50140-2005);
10. Code for the Design of Foam Fire Extinguishing System (GB50151-2010);
11. Code for the Design of Hydrogen Station (GB50177-2005);
12. Code for the Design of C02 Fire Extinguishing System (GB50193-2010);
13. Specification for Water Spray Fire Extinguishing System (GB50219-2014);
14. Code for the Rre Protection in the Design of Thermal Power Plant and Substation

(GB50229-2006);
15. Code for the Design of cables of Electric Works (GB50217-2007);
16. Safety Colour (GB2893-2008);
17. Guideline for Safety Marking and its Application (GB2894-2008);
18. Safety Requirements for Fixed Steel Ladder and Platform, Part 1: Steel Ladder

(GB4053.1-2009);
19. Safety Requirements for Fixed Steel Ladder and Platform, Part 2: Inclined Steel

Ladder (GB4053.2-2009);
20. Safety Requirements for Fixed Steel Ladder and Platform, Part 3: Industrial

Protective Guardrails and Steel Platform (GB4053.3-2009);
21. Safety Procedure for in-factory Railway and Road Transportation of Industrial

Enterprise (GB4387-2008);
22. General Rule for the Design of the Safety and Health of Productive Equipment

(GB5083-1999);



)
;

23. Codefor the Designof the rounding of Aci Electrl~alInstallations (GB50065-2011).
i i!"}:

13.2.2Applicable industrial pr, edures, code$ and tgulations
i iii
! '1';1

1. Supervision Procedure for e Boiler and pressur~ll!vesselof Electric Power Industry

2. ~~~~I~~~6)~rotection an Insulation C,*,rdina~n of AC Electrical Installations
(DL/T 620-1997); : r

3. Specification for the Gr nding and ~eslsta"e Decrease of Electric Power
Engineering (DL/T 1678-20 ); .!

4. Code for the Design of La ge & Medium-~ized ltJermal Power Plants (GB 50660-
2011) i!":

! ,ii;

5. Technical Regulation for Design of th+ Civil Itructure of Thermal Power Plant
(DL5022-2012); j ,

6. Typical Fire Protection Proc ure of Electriclpowerj~~qUipment(DLS027-93);
7. Technical Procedure for th Design of Ge~eral Afangement and Transportation of

Thermal Power Plant (DL{t 32-2005);! ii~
8. Procedure for the Desigrn of the Occup~tional!1!iSafetyof Thermal Power Plant

iii"!
(DL5053-2012); I !lii

9. Procedure for the Design of the Occupational!ililHealthof Thermal Power Plant
(DL5454-2012); ! ii~

10. Code for the DeSign of & Iwater 'I~Pipjngof Thermal Power Plant
il::'(DL{f5054-2016); I ""

11. Code for the Designof the emistry ofTh¢rmal! Pwer Plant (DL.fT5068-2014)i
12. Procedure for the Design of uilding of Thermal P ".er Plant (DL5094-2012);
13. Technical Procedurefor the sign of the~. al-ha~,."""i",ling of Theme,I Power Plant, Part

1: Coal-handling System (D 5187.1-2016; 'i,
14. Code for the Designof Hyd technics of Th rmal Jtwer Plant (DL/T5339-2006);
15. Technical Regulation for the Design ~f the] Lighting of Power Plant and

16. ~~~~~:n(D~;::~-~r~4) for the i Desi9~10f High-voltage
Distribution Device ( L/T5352-2006); i!ji

17. Specification for the MOrli ring of the Workin, Environment of Electric Power
Industry (DL/T 799.11V799; 2002) : 'I,:

. i iii!
, II!I

13.3 Process and locations' here safety I mea+res shall be taken

1. Explosion protection of boil and pressure~essel;iii:
2. Fire protection of various ty es of building ~ructu~) and oil system;
3. Safety-related accident of e ctrical equipm$nt; ii~
4. Various types of injury acd nt resulted frotn rotatllg machinery;
5. Safety facilities of platform, aircaseand Ii~ing opfnings/holes;
6. Emergency lighting measur 'r

!!:;
i :[.

13.4 Fire protection and ex losion proteetlon iii!

13.4.1 Fire protection design p nciple and m.asurel for buildings (structures)
! ir::
I ![ji

Fire protection design principl or buildings ~stru1'res)
i ii

The minimum distance among th main building~ (struitures) of this project meets the
minimum distance requirements of arious buildinQs(struttures) of power plant as speofied

---
"

)

)

j

I

.J
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in Code for the Fire Protection in Architectural Design(GBS0016-2014)and Code for the
') Design of Large & Medium-sizedThermal Power Plants (GB 50660-2011).

Fire hazard and minimum fire resistance rating of various buildings (structures)
during production

The fire resistance rating of various buildings (structures) of this project will meet the
regulations of Code for the Fire Protection in Architectural Design(GBS0016-2014),Code for
the Fire Protection in the Design of Thermal Power Plant and Substation (GB50229-2006)
and Code for the Design of Large & Medium-sized Thermal Power Plants (GB 50660-2011)
as per the fire hazard during production.

Fire-proof and explosion-proof safety measures for main power building and the
arrangement of escape corridor and access

The steel staircases that lead to various stories of steam turbine building and the exits that
directly lead to outside are provided on Row A of the main power building to ensure that the
distance from the farthest working point to safety escape exit in the main power building
does not exceed 50m. All power distribution device rooms, cable interlayers and cable shafts
are provided with ClassC fire doors.

In addition to meeting the requirements of existing fire protection procedure and code, the
traffic design inside the main power building concurrently considers the safety and
accessibility of production, operation and maintenance.

13.4.2Plant-wide fire protection and alarm facilities

The design of fire-fighting system of the power plant follows the working guideline
"prevention first and combination of prevention and fighting action", and is in accordance
with the requirements of the standards, regulations and codes listed in section 9.1.

Independent firewater supply pipe network will be provided in the plant area and will be
arranged as per cyclic pipe network.

) Based on the requirements of "Code for the Fire Protection in the Design of Thermal Power
Plant and Substation" (GB50229-2006) and different protected objects, in addition to indoor

.J and outdoor hydrant systems in this project, foam fire-fighting system, automatic sprinkler
system, water spray fire-fighting system, gas fire-fighting system, automatic fire alarm
system, movable fire extinguishers and the like will be provided, and a fire vehicle will also
be provided.

Emergency oil tank will be provided outside the columns of Row A of the main power
building to receive the oil drained from transformer and the oil tank of steam turbine under
emergency condition.

Fire protection measures for transformer

The distance between transformers meets the fire protection requirements of relevant
procedures and regulations. Transformers are provided with oil conservators and oil drain
facilities so that the oil in oil conservator can be drained into emergency oil tank via the oil
drain tube at the bottom of the oil conservator In case of emergency oil drain.



Fire protection for cables

~\
I

,l

ti',i

The fire protection of cables is' signed according to [the requirements of Code for the
Design of cables of Electric Work.$ B 50217. ilil

be provided 'nSld~e,[:I'.ble tunnels and cable trenches;
neath switchboard • wall-penetration holes shall be
and autornatlc fire .'nguishers shall be provided in the

• it)
'1
1

: fk~
Explosion-proof measures fori lectrical facility I~ ,
The ventilator and motor in storag battery room $hall bd~f explosion-proof type.

Necessary fire-resisting walls sha
cable shaft holes, the openings: .
plugged, and fire-resistant partiti(j)
locations where cables are dense.

)

r
13.4.3Technical safety measu s for pressure vesstl and explosive devices

tj
i:

iler Ii
I,'

:;:~
ce safety SUP¢rviSO~':'system (FSSS). Furnace will be
n. In order ~o pre ' • t the existence of combustible
nace shutdown, furn , :e will be purged when main fuel
in fuel. Superheater :,nd reheater will be provided with

I:)

Explosion-proof measures for

Boiler will be provided with fur'
available with soot-bloWing fun'
substance inside furnace during
trips and prior to the ignition of
safety valves.

Explosion-proof measures for

)

)

Deaerator, blowdown flash tank, high-pressure !heaterit~andlow-pressure heater will be
provided with safety valves to pre: nt explosion. II]

i~1:
!I~

13.4.4 Fire protection and expl sion protection in ~J tank farm and ammonia area
il:1

Since fuel oil tank farm is a crltlca fire-protection iarea, ~19henclosing wall will be provided
surrounding the area to form an ,i dependent area, Fire j' yke will be ptovided surrounding
the fuel oil tank; the effective voJ me inside the fire dy . conforms to the requirement of
"the effective volume inside fire d e shall not be srnane ithan the volume of the largest oil
tank in the tank bank". The dista e between oil tanks d between oil tank and fire dyke
meets the requirement of ''the di' nce from vertical oil I nk to the basal slope line inside
fire dyke shall not be one half sm lIer than the Height "tank sheil". The distance among
various buildings (structures) in I fuel oil tank meets : e fire separation requirement as
specified in Technical Procedure f the Design ofGener Arrangement.and Transportation
of Thermal Power Plant. In add ion, firewater. and f m fire-fightil'1'g systems will be
provided inside the fuel oil tank far according to fire pro; ction code.

13.5 Prevention of electri
13.5.1 Design principle and

grounding

ion area, Isolation W~I will be provided surrounding the
!;"

Ammonia is also a critical fire-pro
area to form an independent area.

,I!!
'I'

injury, meChani~.ill, injury and: other injuries
protective measu!tes for lightning-protection

il,ii
il:1
,!;j1

f this project will be leSigned according to the relevant
ection and Irilsulatid~ Coordination of AC Electrical

I 'j:

I
.j

The lightning-protection grounding
requirements of Overvoltage Pr
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Installations DL/T620. The incoming lines/outgoing lines of 220/132kV power distribution
devices will be provided with lightning rod and lightning conductor; independent lightning
rod will be provided in fuel oil pump house; several lightning rods will be installed on the top
of stack; lightning arresting band will be provided on high buildings such as the coal crusher
house of coal-handling system, etc., to protect against direct strike lightning.

Fuel oil pump house and its piping will be provided with static electricity and lightning
induction protection.

The plant-wide grounding will be in accordancewith Code for the Design of the Grounding
of AC Electrical Installations GBS006S-2011,and grounding material will be of steel.

13.5.2Technical measures against electrical maloperation

1. B!ocking device is provided between disconnecting switch and applicable circuit
breaker and between knife switches. The blocking device is consisted of mechanical,
electromagnetic and electrical circuit blocks.

2. High-voltage switch cabinet will be consisted of the equipment available with "flve-
prevention" function.

13.5.3Isolation and protection measures for live electrical equipment

1. The safely clear distance of all items of live electrical equipment is not smaller than
the minimum value specified in relevant procedures.

2. The enclosures of live electrical equipment are ground.
3. In order to prevent overvoltage from endangering personal safety, contact potential

and step potential shall be decreased as far as possible when the form and
arrangement of grounding device are determined; And measures shall be taken to
ensure that contact potential and step potential will not exceed the values specified
in relevant procedures.

13.5.4 Measures against mechanical injury

There is a great amount of rotating equipment during the operation of power plant; it is
essential to get done well with the protection of rotating machinery to protect the personal
safety of operation personnel. •� intends to take the following measures in the aspect of
preventing mechanical injury:

1. The exposed rotating part of rotating machinery is provided with protective hood.
2. Necessaryblocking device is provided for rotating machinery.
3. The crossover staircases with guardrails are provided at the crossover point of long-

distance conveying machinery.
4. Protective hood and removable guardrails are provided at the shaft ,ends of the tail

roller and all other turning rollers of belt conveyer respectively.
5. Protective hood or shield is provided in the rotating part of the equipment of coal-

handling system; Removable guardrails are provided on the two sides of belt
conveyer; guard fence is provided below the weight box of vertical tension device.

6. Enclosingshield is provided within the throwing range of belt iron separator.
7. Belt coal conveyer is provided with start-up predictor and the device against wrong

start-up; Pull switches are provided along the line so as for brake under emergency
condition.
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j

13.5.5 Measures against fall in ury

1. Guardrails or cover plat~! will be provid~d aro tld the staircases, platforms, pits,
basins, openings and hol~ of the power iplant. ~he height of the guardrail around
indoor platforms and o~ ings/holes is npt s~a .er tha~ 1.05m; the height of the
guardrail around outdoor! Ilatforms and lpemng tholes IS not smaller than 1.10m;
the height of the gUardrai.~i around the pia orms c .r..~d openings/holes above 20m high
is not smaller than 1.2(1)1~.Anti-slip m asuresfwill be taken for staircases and
platforms. . i Iii

2. The parapet with clear hel~ht being abovel1.20mll's provided on the roof that can be
stamped. ' li,t

3. The access ladders on so Ick and the lik¢ are ' .•.••ovlded with guard rings; Resting
platform is provided in the Iniddleof access ladde'.

it

13.6 Safety Colour and Mal ~dng ii

il::
't:·

The colour-conditioning design ft workplace is: in fa!':;;ur of strengthening identification
sense, concentrating attention an~.reducing asthe~.opia; ..',•.nd, colour-conditioning design can
adjust the emotion of operation p ersonnel to im~rove I ~ur enthusiasm during operation,
to improve production efficiency ar ~ to decreasethe occ . ence rate of accident.

I I!

In accordance with the regulat1chs of Safety Golour :!;~B2893-2008and Safety Marking
GB2894-2008, four kinds of safe ~ colour, i.e., ired (r '~presentingprohibit and danger),
yellow (representing warning and ttention), blue i(repre!~nting instruction and observance)
and green (representing passing a hd safety), will ibe use.~to transmit safety information so
that personnel can promptly find a identify safetyimarkir p, and can be reminded of in time,
thus preventing the occurrence of ccident and hazard. I::

! In ~.
, 'I'

See the following table regarding t e location and type o~~fety colour and safety marking.
i if'

Table 15.. - Safety CoI~ur an' Marking
! ii~

Escape corridor,
emergencydoor

I iii ContentLocatiOMarking Safety
Colour

Cable ~:~try,the entrerce of o~ system
room!' : ,1"

No smoke or fireProhibit Red

Fencin~of electrical equipmen W~rning electric shockYellowWarning
Equipm nt enclosure 01- fram~!Narkon
which t, mperatnre-rlselexceer ~ 65K

Warning high
temperature

Guard~c'Is around coll~ng ,~ell and
lifting h Ie i i,1

Warning drop down

Upper~hd of steel ladd~r abo, !l 2.0 m Warning drop down
The entrance o~ m~~hanical
malnter ance room and 'repair hOD

Warning mechanical
injUry

Incline( steel ladder above 55 . Caution, stumblina
Main tre Inc crossings Warning vehicle
Compre ~ed air euulament hOIse Ear DluarequiredInstruction Blue

HYdrantFire-figt ing facility iPrompt Green
Fire extinguisher
Fire hose

, I.

'!

1
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13.7 Other Safety Measures

The design of lighting system will be in accordancewith Technical Regulation for the Design
of the Lighting of Power Plant and Substation (DL/T5390-2014). The lighting system of this
project is consisted of three independent subsystems, Le., normal AC lighting system,
emergency AC lighting system and DCemergency lighting system.

The AC lighting system will be of 380j220V three-phase four-wire neutral solidly grounded
system; lamp voltage is 220V, and the lighting voltage for the maintenance of boiler body is
12V. As for the lighting of cable tunnel, 220V power supply with leakage protection will be
adopted.

Various corresponding Units in the main power building will be provided with main AC
emergency lighting switchboards respectively. The main AC emergency lighting SWitchboard
will be supplied from the normal lighting section of corresponding Unit during normal
operation, and will be automatically switched to emergency power supply in case of
emergency condition.

DC emergency lighting device is only arranged in central control room and diesel generator
house; emergency lighting inverter switchboard is arranged in central control building, with
supplied being powered from 220V DC switchboard and emergency power supply section.
DC emergency lighting device is powered from emergency power supply section during
normal operation, and will be automatically switched to DC power supply after all AC power
supplies disappear. DC pilot lamp is provided inside the main loop of the central control
room.

13.8 Labour Security Authority and Facility
13.8.1Working Environment Monitoring & Supervision

It is tentatively considered to set up a working environment monitoring & supervision station
in this project.

13.8.2Safety Education Office

It is tentatively considered to set up a safety education office in this project.

13.9 Security System

Based on the actual situation of the legal address and site of this project, see the special
report entrusted by the Owner for details about security proposal.

13.10 Comprehensive Assessment

After the above-mentioned measures are taken, the safety work condition of the workplace
of the operation personnel of the power plant can meet the requirements of relevant
standards.
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14. Design, Material and rocess stan1ards'll:iCodes
; 'I'

14.1 Basis for Preparation, : j
14.1.1Applicable China natiol!l, Istandards, ~egUla,Ons and codes

1. General Rule for the D n of the Saf¢ty an~ Health of Production Equipment
(GBS083-1999); , ,!i~

2. Hygienic Standard for the,. sign of Industrial Enttrprise (GBZl-2010);
3. Occupational Exposure LI it for the H~zardof Factors in Workplace, Part 1:

Chemically HazardousFa , , rs (GBZ2.1-20Q7); +:"
4. Occupational ExposureLim for the HazardousF •••· ors in Workplace, Part 2: Physical

Factors (GBZ2.2-2007); ',~
5. Code for the Designof Nol Control in In~ustrial~nterprises (GB[T 50087-2013);
6. Standard for the Designof rchitectural D~lighti' (GBS0033-2013);
7. Code for the Design of t Heating, Ventilation I,'andAir Conditioning of Industrial

Building (GB 50019-2015); ,!~
8. Code for the Designof Gen, ral Planof IndljJstrialfl,terprises (GBS0187-2012);
9. Guideline for the Gas nagement an~ Testl[ of Sulfur hexafluoride Electrical

Equipment (GB[T890S-201 ; 'J
10. Code for the Deslqn of Co ressedAir Sta~'on(G1S0029-2014).

14.1.2Industrial procedures, 'des and regUllationf
if

1. Code for the Design of La , -sized Therma! Powe'i:P1ant (GB 50660-2011);
2. Procedure for the De ign of Occupationfl Safety of Thermal Power

Plant (DLSOS3-2012); !~
3. Procedure for the Design Occupational 'HealthI~ofThermal Power Plant (DLS4S4-

2012); Ii

4. Technical Procedure for, General Arrahgeme't and Transportation of Thermal
Power Plant (DL{TS032-20 ); • ill

5. Regulation for the Architect. ral Designof ,."ermall~PowerPlant (DL{TS094-2012);
6. Code for the Deslqn of the Heating, Ventllatton a.d Air Conditioning of Power Plant

(DL{TS03S-2016);.. • i!l,
7. Technical Procedurefor th~i esign of the Goal-ha ,Cllingof Thermal Power Plant, Part

1: Coal-handling System (Q S187.1-2016~; ii;

8. Technical Procedurefor the, esign of the doal-haj'. ling of Thermal Power Plant, Part
2: Prevention and Control () Coal Dust (DLArS187.'-2004);

9. Technical Procedurefor the: esign of the Coal-ha .,'ling of Thermal Power Plant, Part
3: Coal-handling Automati ' (DL{TS187.3-~012);J~

10. Code for the Chemistry De~. n of Thermal ~wer FJant(DL{TS068-2014);
11. Technical Regulation for L hting DeSign of Ptwer Plant and Substation

(DL{TS390-2014); . . II,

12. speoflcetion for the Man' ring of the Workint Environment of Electric Power
Industry (DL{T799.1"'7-20~ ). ii:

iil
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14.2 Process links and I' ations where ~Ith protection shall be
provided

, I'i

Coal-handling system (incl ! • in
g
..coaI-U..n..I.oa.., d.: i..ng d.e~~.!,•.ce, coal crusher house, belt layerand various forwarding stati, ns) in which dlllst is p, uced;

The protection measures ti' be ta~11 for th~,Joc_ 'ions where hazardous substance
and corrosive fluid exists; . ii,
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4.

The heat insulation and cooling for the main power building of the power plant
belonging to high-temperature workshop;
Prevention and control of the noise originated from the rotating machinery such as
turbogenerator unit

14.3 Measures against dust, toxic substance and chemical injury
14.3.1 Dust-proof design principle and measures

Dust-proof design principle

,
J

Prevention and control of coal dust of coal-handtinq system, the comprehensive prevention
and control of "prevention first and combination of prevention and control" will be subject to
Hygienic Standard for the Design of Industrial Enterprise (GBZl-2010), Code for the Design
of Large-sized Thermal Power Plant (GB 50660-2011), Technical Procedure for the Design of
the Coal-handling of Thermal Power Plant, Part 2: Prevention and Control of Coal Dust
(DL{TS187.2-2004)and Code for the Design of the Heating, Ventilation and Air Conditioning
of Power Plant (DL/TS03S-2016).

14.3.2 Measures against toxicity and chemical injury

The corrosive fluid and hazardous gases stored and produced in the locations of power plant
are mainly stored or produced inside chemical system. In order to allow the concentration of
the hazardous substance of workshop to be lower than the allowable maximum
concentration as specified in Occupational Exposure Limit for the Hazardous Factors in
Workplace (GBZ2.2 2007) to protect the physical health of operation personnel, it intends to
take the following protective measures:

2.

') 3.
)

-'

4.

1. Protective weir is provided around acid & alkali storage equipment. Safety passages,
showers, flushing and draining facilities are provided in acid & alkali storage rooms,
metering rooms, and acid & alkali unloading pump houses. Pumping mode is used
when concentrated acid and alkali liquor are loaded and/or unloaded.
Acid & alkali pipe will not be arranged overhead in the indoor locations where
personnel pass by; Where overhead arrangement is necessary, protection measures
will be taken on flange and connections.
The drummed ammonia that is used for chemical dosing will be placed in chemical
dosing room. Breather is provided for the mixing solution tank of ammonia liquor to
prevent ammonia from being diffused into air.
Chemical dosing room is provided with mechanical ventilation unit.

14.3.3Ventilation System

1. Ventilation of steam turbine house: The ventilation mode of natural air intake and
mechanical exhaust will be adopted for steam turbine house.

2. Central control building: Rooms inside the central control building will be provided
with mechanical ventilation systems according to actual demand and the requirement
of process equipment as well as specific arrangement respectively; and applicable
technical measures will be taken according to explosion protection and anticorrosion
requirements.

3. All power distribution devices and MCC rooms in the entire plant are provided with
mechanical ventilation units; These ventilation units are used for emergency exhaust
as well as ventilation during normal operation.
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4. With respect to the rei aining production a !'d auxiliary production buildings,
mechanical ventilation ~l ems are respectlvelv Iprovided for the rooms, in which
hazardous gases and resld al heat and re$idual r.oisture are preduced, according to
actual demand and the re uirement of process Elluipment; And applicable technical
measures will be taken according to: exploi on protection and anticorrosion

• i i
requirements.

!I"

itf:

lit
;!~

A central control building is proVi ed for the two, units ~'I . this project. The air-conditioning
system of the central control bull ing mainly serv..es for I.process equipment rooms such as
unit control room, engineer room, ~Iectronic equpment r. m and the like.

~ Ii
Local split type air conditioners ~m be used f¢>r loeafl arrangement and control in the
remaining control rooms of the ph nt and the rooms In ~hich process system has applicable
requirements for temperature and humidity. '

i~
i:~-

!~
i~

14.3.4Air-conditioning syste~

60

Workplace Limit
[dB(a)]

Production workshop . 1:1 85
Background noise level in the dut} room, observation roCftn, restroom, office,
lab and design room inside worksh )P . i~.

70

Precision assembly line, precision ~achining workshop arfi computer room in
normal operation condition : iii

70

Background noise level in main co trol, central control n10m, communication
room, telephone exchange room, f e duty room, ,
general office, conference room, <!Ilsign room and lab
Background noise level in doctor's ffice, classroorm, duty ~ormitory room 55
Note: background noise level refers it ~henoise level tl7,atis tn 'tIsmittecl from outdoor to indoor.

jl'i

In accordance with Hygienic Stanc ~rd for the De$ign of l(ndustrial Enterprise (GBZl-2010),
the noise design requirements fon on-nolse workplace art shown in Table 10.5.2-2/

Tabl ~ 16.2 - Noise!Limi~ (2)
I;

Limit dB(A) Working Efficiency Umit
dB(A)

Location

Office and conference room
of non-noise workshop

S60

Observation (duty) room of
noise workshop

S75 S55

Main control room, precision
machining room

S70

:
i - '" ••~



14.4.2 Prevention and control measures for noise

J

Decreasing the ambient noise of workshop is one of important measures that ensure safety
operation, protect the physical and mental health of staff and improve the working
environment of operation personnel. Decreasing noise shall first proceed with the radical
treatment of equipment, Le., decreasing the noise level of noise source; and then, take
necessary measures in the aspect of architectural arrangement and the treatment of
building construction, allowing the ambient noise value of workshop to reach the allowable
national standards. The specific measuresto be taken in design are as follows:

1. Manufacturers are requested to provide the equipment conforming to the noise
standard of national regulations when the type of various main equipment and
auxiliary equipment is chosen.

2. Control valves and relief valves shall be of low-noise valves.
3. With respect to coal crusher, high-pressure fan, attempering & depressurizing units,

air compressor and the head of steam turbine on which high noise may be produced,
silencing and sound-insulating measuresshaHbe taken.

4. Silencers shall be provided on the steam exhaust pipe of boiler ignition and boiler
safety valve to atmosphere.

5. Sound-insulating doors and windows shall be provided for central control room
where noise-prevention requirement Is high. Closet shal! be provided at the entrance
of central control room; to decrease the indoor reverberant sound, porous sound-
absorbing mineral wool board lined with mineral wool felt shall be used for
suspendedceiling.

6. The closed doors and windows of communication room, chemistry water sampling
room and the like, where air conditioners are used, already have sufficient sound-
insulating performance.

14.4.3 Health limits for vibration

In accordance with Hygienic Standard for the Deslqn of Industrial Enterprise (GBZl-2010),
the health limits for local vibration strength are shown in the table below. The vertical or
horizontal vibration strength of auxiliary rooms being affected with vibration shall not exceed
the limits are also given in the table below.

Table 16.3 - Local Vibration Strength (1)

Daily ExposureTime (hrs) Health Limit em/S2}
4.0<tSB.0 0.62
2.S<ts4.0 1.10
1.0<ts2.S 1.40
0.S<tS1.0 2.40
iso.s 3.60

Table 16.4 - Local Vibration Strength (2)

)

Daily ExposureTime (hrs) Health Limit (m/s2) Working EffiCiencyLimit
(m/s2)

4.0<tSB.0 0.31 0.098
2.S<ts4.0 0.53 0.17
1.0<tS2.S 0.71 0.23
0.S<tS1.0 1.12 0.37
rso.s LBO 0.57

.)

)
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14.4.4Vibration-proof measu s Ii;;

It'

1. Manufacturers are reques to provide t~e equb,.ment contormlnq to t~e vibration
standard of national reg ations when t~e tyPfl of venous main equipment and
auxiliary equipment is cho n. I(

2. Vibration-damping rneasu s shall be ken t the connections between the
ventilation duct, enclosing onstruction a d floor slab of central control room, main
control room, unit control room, electron c com '. er room and the like; Their air-
conditioning systems shall, Iso be provid with bration-dainpil1g measures.

3. With respect to the des,' n of stearn/w ter Pile,,',.,subject to vibration, vibration-
damping measures shall b taken for their uppo, and hangers. ' ' ,

l ' "~ ,

14.5 Personal Protection 15uipment for occutational Disease
I:i

The power plant shall provide i working pers nnel ith personal protection equipment
conforming to applicable nationa"I,standards, e.g ( pro '"."i,ng anti-dust respirators for dust
workers; providing protective do es, caps, glov and oggles for those who contact acid
and/or alkali; providing nolse-p of ear plugs for ,'i se who are' exposed to noisy
atmosphere; providing necessary gas masks for thollWho manually add ammonia and
hydrazine or manually prepare t, c substance su h as ','drochloric acid, sulfuric acid, etc;
providing shielding clothes for thd, who work in icro I,',' ve station and switchyard, etc. All
personal protection equipment C osen shall co form fl the requirements of, applicable
national standards. ! Iii'

I I'i

for the H.zard I!OfOccupational Disease in
I i~

14.6 Warning Identificati
Workplaces

-, ..... -. i ii

war~ing identification for the haz,.rd of occupatidnal di+,',. se shall be provided in the eye-
striking positions of power plant were the hazard lof occfational disease possibly occurs.

14.7 Occupational Health nagement I ~
! ii'

Adhere to the working guideline ccupational di ease" Jevention first and combination of
prevention and control" to create ~ e working envi onme and condition, which conforms to
occupational health standards an~ ealth require ents, t labours. Strengthen the training
of staff in occupational health kn ledge to fully nde nd the severity and preventability
of the hazard of occupational dis e, and to stren then i ,1 dividual protection awareness.

Establish the strict management ~', utilization syJtem fol. personal protection equipment to
check the allocation, distribution and use of trle pro~on equipment of occupational
disease and personal protection quipment to ~nsurei that staff can strictly use valid
personal protection equipment of cupational dis~se unrer normal production condition.

I !;i

Establish occupational health a safety wo~.man.ement system to ensure that
enterprises can follow national r, ulation regardi' g thelrc,.,.,protectionfaCil,ity of occupational
disease, i.e., the protection facili, of occupation I diseap of construction project shall be
designed, constructed and put In1) production an servi', in the same time as that of the
main part of the project; the ma~ enance and m~nage ent of production equipment and
protection facility shall be strength ed dUring""""ro,u;'ne,P,r ,uction to avoid the. occurrence of
"escape, overflow, dripping and kage" so as t ensu the normal operation of health
protection facility; take and make od occupation I healt protection measures for accident
and maintenance. I



Establish the management system of occupational health supervision to accomplish
institutionalized management. Carry out occupational health supervision for working
personnel at regular intervals; if occupational contraindication or suspected occupational
patient(s) is (are) found, applicable work adjustment and alteration for this type of
personnel shall be performed, and when necessary, vacation even diagnosis and treatment
shall be provided to minimize the occurrenceof occupational disease.

Establish the periodic monitoring and assessment system for the hazard factors of the
occupational disease of workplace, and attach importance to the impact of the prevention
and control of the hazard factors of occupational diseaseon the health of working personnel
during equipment maintenance.

The emergency response and rescue plan for occupational disease shall be established and
made good after project is put into production; warnin~ identification and notices shall be
provided according to Warning Identification for the Hazard of Occupational Disease in
Workplace (GBZ1S8-2003).

14.8 Occupational Health Authority and Facility

It is tentatively considered to set up an occupational health monitoring & supervision station
and to equip conventional monitoring apparatus and devices in this project.

14.9 Comprehensive Assessment

'""'7 After the above-mentioned measures are taken, the sanitary condition of the operation
personnel of the power plant in workplace can meet the requirements of relevant standards.
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15. Analysis for Utilizatio of Resourc1s andi~Energy Con$ervation

15.1 Principle Requiremen ' I '~
i ,i,

The guideline "paying equal atten,', n to de'"velop nt an1',','.,saving,and rationally utilizing and
optimizing the allocated resources will becarefull carri .' out in this project. The applicable
regulations and standards to be , ecuted in the esign • main process systems and in the
selection of main and auxiliary eq ment as well s mat~rial are as follows:

1. Standard for the Energy-, ng Oe$ignOft;.'Ubllct/l7!7< (GBSOl89-2015);
2. Code for the Design of La & Me'dium-si Th :,'. 'ill Power Plant (GB50660-2011),
3. Other design standards an control indexe regar Jng energy conservation

i :~'

I15.2 Utilization of Energy urce
lS.2.1Coal Resourcesat Proj Site

The firing coal required for this p
design coal is RB3 from South
Indonesia NAR4700.

i :i

ity, Baluchista~PrOVirtcein Pakistan; this region is short
I ;~

i ;!

I t
i .~:
i

iect is mainlY;" Po~,~:""•., from South Africa and Indonesia;
frica, and ch k coall is 50% South Africa RB3+50%

i
i ~I

I

This project is located in Gwadar
of coal resource.

lS.2.2Fuel Source

lS.2.3Coal Transportation

I .;.

about the situ~tion of the coal resourcesof South Africa
I ~i .
i
i
i

See section 3.1 source of firing c
and Indonesia.

)

i

I

In accordance with the comprehe ive cotnpariSO~of d ,~:k deslqn contractor, it is believed
that the freight volume of coal of he sURPortingdock i only one million tons at present,
and it is uneconomic to build a n dock. rrhe rec mme ed proposal is to use the existing
dock of Gwadar Port as the p erred propose at p, ent, which not only can save
investment, but also can speed up he lrnplemen tion 0 :this project. Although there is the
risk of environmental pollution d~ 0 coal dust, thi cond 'on can be improved after a series
of environmental protection m ures are imp ment . In the future, when market
condition becomes mature and th planned com on-u . dock is constructed, a new dock
can be built or the areal common ser dock can us and coal-unloading point can be
moved to the location near the pi t area, to sav land ansportation oost. Therefore, it is
recommended to transport coal to he existing d k of G' adar Port by sea at present; and
then, trucks are used to transport e coal to the ppwer p ,nt.

_)

Ill:

lS.2.4Supply of the fuel oil us for bOilerigrition rnd combustionsupport
ii"

The fuel oil used for the boiler igl1 on and combustion *"Pport of this project will be of 0#
diesel oil; since the consumption Q the fuel oil is little, • transportation mode of the fuel
oil is tentatively considered as r transportation. The .,ueloil for the boiler ignition and
combustion support will share a t of 011 suppl~ syste+, and will be purchased in local
market. 1,1



15.3 Land Utilization

Elaborately planning the general arrangement of the plant area of this project as well and
rationally saving land are the important and comprehensive means for saving project
investment. The following land-saving measures are taken for the general arrangement of
the plant area in combination with the situation of this project and process arrangement:

1. Combined buildings are used as practical as possible to minimize land.

Combined buildings and arrangement are used to compress the quantity of single building,
which constitutes the main measures for saving land.

2. rv1akethe best of spare and unoccupied land to arrange the auxiliary production
facilities of the power plant.

;;:; The space between two boilers of thls project is fully used to arrange central control
building! the drain tank of the Units; the power distribution room of electric precipitator and
the like, thus greatly reducing land area.

4'"~} 3. Control the floor space of road, piazza and greening facility strictly.

Control the floor space of road and piazza strictly; special greening piazza will not be
provided; the underground pipelines having identical or similar nature will be arranged
adjacently to save land.

4. Optimize main process systems, and rationally compress the floor space of various
workshops.

)

Since power plant is a systematic engineering with strong integrity, and various workshops
and modules constitute the foundation stone of power plant, optimizing main process
systems and rationally compressing the floor space of various workshops and modules are
the headstream work for reducing the land of the plant area.

5. Use new land-saving technologies to reduce land.

Novel design and new technologies are used; these new technologies are characterized by
saving land and safety and reliability, and can greatly save the land of plant area.

6. Rationally simplify the building (structure) of plant area.

Minimize the arrangement of non-productive buildings. Rely on social forces to simplify the
auxiliary and accessory production facilities of this project.

7. Adopt comprehensive pipe rack.

Depending on the nature of various types of piping in the plant area, comprehensive pipe
rack is used to unitedly plan and arrange the pipeline in the plant area in a three-dimension
manner, which not only saves land, but also creates good condition for operation and
maintenance.

~.
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Based on the condition of water . urce, direct-flo wat~; supply system will be adopted for
the cooling of the Units of this pr ect; w~ter sou ce is •abian Sea near the plant site. The
makeup water treatment system f boiler, indust ial fire. ater, domestic water and drinking
water will be supplied from seaw r desalination stem

I 1

For the sake of rationally utiliZi...~ wat~: resources, 'e princ.i~le."wate: saving,. multi-
purpose for one water, comprehe rve utihzatlon ,nd re ated utilization" Will be earned out
in the design of plant-wide water ervice management a.,d water balance in this project, to
accomplish the full utilization of er resources. l ! '

. ~
~

15.4 Utilization of Water
15.4.1 General

15.4.2Water-saving Measures

-

j!

will be desig~ed inl
l
!uch a manner that water will be

nd will be used by 'ass and circularly to improve the
utilize. the dr~inage lof power plant to minimize the
making the b~ of" ,aste".

: i IiL I,

adoPt¢.d for tpe draa'•.:'age in the plant area, l.e., clean
ed in separate piping systems. Wastewater and sewage
d as per different na reo

! \;i
i Ii

It intends to use the following wa r-saving measures in tftllsproject:

1. Use dry ash-handling and $ g-han~ling sy~iems~': save water.. ' .. '.
2. Domestic sewage is used f watering gree ing ts and road after being treated. -
3. Oily sewage is used as part f the spray w ter of ••' e coal yard of the plant area after

being treated. I;

4. Coal-containing wastewate, is used as partof the ppray water of the coal yard of the
plant area after being trea·. , i ~

5. It intends to' monitor and .. ntrol tin,.!.e capa¢ity o~" ••!a.rious kinds of different quality of
water supply & drainage Q this ptoject; Nieces . metering & controlling facilities
such as flow meters and ,I vel control val¥es an the like will be equipped in the
system to strengthen su rvision and 1anage, ent, thus avoiding unnecessary
waste. , ! 'I'

, "
15.4.3Analysis for designed w er co..sumptlon in~x and wate~-saving effect

After the "multi-purpose for one.! ter, grra.....ded uJe and f.!" ..e..peated utiliZcrti.'on" measuresare
taken and the optimization desig of water servi~e ma ' gement and the comprehensive
water balance is performed in thi project, the w,ter co 'sumption inde< of the 2x 150MW
Units of this project in summer is 0 2m3/s;GW. i ~

i 1
! 1

The utilization of the water resourc s of this project is ratitnal.
: I,. ;

The water supply in the plant ar
supplied as per different quality,
recycle rate of water; rationally
consumption of makeup water, th

A separate flowing system will b
rainwater and sewage are transfe
will be collected and centrally tre

15.5 Utilization of Building aterial
,I; ,
: !I

With respect to the utilization of t' building mate~ialof t!jis project, the following principles
will be adhered to:

k',:·,","l-

)

.,
"
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1. Adhere to the guideline "addressing matter according to local condition and getting
raw materials from local resources" to preferentially use locally excellent building
material. Meanwhile, adhere to popularizing and using excellent and cheap new-type
energy-saving building material.

2. The enclosing construction of exterior wall and interior wall will be made of the light-
weight masonry unit produced locally; The part above the operating layer and the
pediment on the expansion end of the steam turbine house in the main power
building will be made of single-layer metal profiled sheet.

3. The insulation material of building will be of pearlite, rock wool product or extruded
plastic polyphenylene board.

4. With respect to suspended ceiling, high-quality thistle board will be used.
5. The doors and windows on exterior wall will be of energy-saving new-type colourful

steel and glass-reinforced door and window.
6. carry out design optimization to save the resources of building material. The

following main measures will be taken in architectural design:
a. Optimize and choose the equipment that can be arranged in the open air to

reduce partial auxiliary buildings in cooperation with the type selection of
process optimization equipment.

b. Use combined buildings to merge the buildings that having similar functions,
to reduce the scale of building and land occupation.

c. Optimize the plan layout of building: Minimize the plane dimension and story
height of building under the precondition that process requirement is met, to
make architectural arrangement compact and rational, thus redudng the
volume of building.

15.6 Energy Consumption Indices

The main energy consumption indices of the Project are shown in the table below.

Table 17.1- Main Energy Consumption Index

)

Description Unit Value
1 Plant-wide net efficiency % 36.16
2 Standard coal consumption of power g/kWh 30B.1

generation
3 Rate of power used by plant % 9.3
4 Coal Consumption of Power SUQQ!y g_/kWh 339.7

15.7 Energy-saving measures and effect
1S.7.1Energy-saving measures for equipment and process system

Based on the demonstration of the type selection of Units in this Feasibility Study Report, it
is recommended to adopt zx 150MW ultra-high-pressure fired coal units, and to construct
desulfurization and denitration units synchronously, which minimizes the coal consumption
of Units in the aspect of the type selection of Units.

Since the unit capacity of this project is 150MW, the raw material of equipment is plentiful
and system is complicated. In order to further decrease the coal consumption of the Units
under the condition that the type selection of the Units is clear, various kinds of optimization
measures are to be taken for this project in the aspect of the design of process system,
which mainly includes the following:

)
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1. With respect to the main quipment of t is pro I , it is recommended to use the
advanced boilers, steam rbines, power gene tors and the like made in China
because these items of e ipment are te hnical , advanced and mature as well as
economic in the aspect of gineering inv ment and operation.

2. Auxiliary equipment shall of the energ -savin' and high-efficiency products with
high efficiency at load var tion, e.g., air 10wer,1primary fan and ID fan can be of
adjustable vane axial flow n. I~:

3. In order to ensure that e Units cantve ;d efficiency under load-varying
condition or at low load, e operation m e of ,fixed pressure - sliding pressure -
fixed pressure will be ado ed for the Uni ; Slidi .•.· parameter start-up mode will be
used to shorten the start-u time of the U its. II

4. The selection of the pa meters and Fapaci~~s of various kinds of auxiliary
equipment will be ba on relevant! design~procedures and codes without
unprincipled' expansion of pacity and r~tainin;.,'excessive margin. High-reliability
feedwater heater will be c sen to ensurefthe hi ,.,havailability of feedwater heating
system and to ensure that his system is i~ the . st economic operation state for a

5. ~f~~~:~h:~1.e~~~~s ~r:' a~:;~ft~~. ~~erat~:~~~~~i~~n~~~~~:fe:
operation and convenient intenance canfbe ac~mplished.

6. Ratio~ally make the opti izatlon arrangfment Iproposal of system to save raw
material. i Ii

7. The working fluid such as eam and water that ~n be recycled shall be considered
to be recovered or reused I system design~ I!

8. Use the insulation materi having 900d~insula on performance, to reduce heat
radiation loss and to lrnpr operation en ironme ,t as well.

9. Provide insulation for outd r equipment a d pipi to reduce heat radiation loss.
10. Keeping the heating surfa of furnacef.'and I clean to improve heat transfer

efficiency is the effective m sures for dec asing he coal consumption of boiler. For
this reason, a reliable and mplete soot-bl wing stem is equipped in the design of
boiler body so that soot wer can be ,eriodi lIy used to keep heating surface
clean during operation. : ii

11.Advanced control algorit is used in~'com~stion control system to make
combustion be in optimal dition and to ake t operation of auxiliary equipment
be in optimum operatio condition, th s sa ,ng firing coal and the energy
consumption of auxiliary eq ipment. I I:

12. The motors of main auxilia equipment s~all be pf the motors with high efficiency
and power factor. i • ~

13. The main transformer, h-voltage hoyse tra.sformer and low-voltage house
transformer with low loss s II be used.! i,

14. The outgOing lines of powe generator and ~heco . uctors from the high-voltage side
of main transformer to swi yard shall bejhOSen ..s per economiccurrent density,

15. Reducethe corona loss pr ced on high-v ltage uipment.
16. Select energy-saving light ures for lighti g to i prove the power factor of lighting

system; Rationally set clu er switch; 0 tdoor ,ghting device shall be optically
controlled. i [

17. Rationally design power d ribution sy~m to .void the existence of circuitous
power supply structure; wit respect to the auxiliaty production areas that are away
from main power building d are load co~centra~, consideration will be given to
locally provide special ho transformer to cenf!~IY supply power, to avoid the
existence of heavy-current long-distance ~urrent Iidistribution, thus decreasing the
loss of power distribution em. 'i .

. ~:.
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18. The loads connected to concealedstandby transformer shall be distributed evenly so
that the transformer can operate in economic zone during operation.

19. Optimizing cable channel can minimize the total length of cable and can reduce the
load loss of cable system.

20. Select new-type energy-saving light source and attachments, e.g., halogen lamp and
fluorescent lamp are used in main power building to improve the illuminance of
working surface and the colour development property of light; electron rectifier is
used in central control room to decrease noise and to improve the environment of
operation personnel.

15.7.2Energy-saving and consumption-decreasing measures for buildings

The following energy-saving measuresare to be taken for the buildings of this project:

/

1. The thermotechnical and energy-saving design of buildings shall be in accordance
with loca' condition and shall comply with regional climate condition; Rational
enclosing construction of building shall be used to save the energy consumption of
building, to improve the utilization efficiency of energy source and to improve and to
guarantee indoor environmental quality. Insulation material shall be used for the
rOOfingof building, and the external surface of roofing shall be decorated with light-
coloured finishing material. The doors and windows on exterior wall shall be of
energy-saving door and window with good tightness to make them conform to the
relevant regulations of the energy-saving design standards of buildings, and to
ensure the heat comfortability of buildings under energy-saving precondition.

2. Natural ventilation and daylighting mode shall be adopted as far as possible in
architectural design, to save energy consumption and to meet the natural ventilation
and daylighting requirements of buildings, thus minimizing the energy consumption
of buildings. In addition, to save energy source, consideration is given to make the
best of natural daylighting in the main power building in day time; punctual
daylighting hood will be used on the roof of steam turbine house to ensure the
sufficient illuminance inside and in the middle of the operating story and to save
artificial illumination cost.

3. All buildings in the plant area meets rainproof, ventilation and COOlingrequirements
under the precondition that the requirements of operation, maintenance and
management are met.

)
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16. Labour Requirement t f Power Pla~t !
I I

The "Notice on Issuing the tabo r RequirementiStand~rd of Thermal Power Plant (trial)"
issued by the State Grid Corpora on of China highligh '....'.the following principles regarding
organizational framework and staf ng principles of powe :plants:

I .

1. New staffing standard is I hplernented ac¢.ordingr..to the mode of Class A new-type
thermal power plant, i.e., use modern nlanagerf'ent mode to organize production
operation. • !

2. Set up k~e.n-witte~ and c pable author~'tis. to i:"",.' ..'..... co~plish structural rationality sothat specializedskill can b. generally expe In 0 e thing and good at many and can
fulfil many responsibilities lone post, thu reachi I g omnipotent duty level.

3. Implement new equipment maintenance stem. I
4. Based on Minute of the In errnedlate Achi~veme~t Report Meeting of the Feasibility

Study of Power Plan, and n accordance with tht fact that the Owner requests to
fully consider the local a ual situation, i the n~mber of operation, maintenance,
logistics and management personnel is ¢onside' d as 350 persons, and security
personnel are allocated a! 200 persons to ens re tile safety of the power plant
during construction and op ration; Meanw~ile, th .'.housing and living facilities for 50
overhaul personnel are reg rved, I 1

I :

I I

Overhaul personnel will not be i located for th~ pow,r plant; overhaul activity will be
entrusted or contracted by means pf bidding, andlcontra,,'.','will be concluded with applicable
maintenance company. The ma ntenance personnel pf the power plant are mainly
responsible for the temporary ma htenance, ernerqency irepair & maintenance and routine
maintenance & management of eq ipment. ' i

Th~ required personnel quota in th s project are ccpnsider~ according to the control level of
the personnel quota of Class A L nit of Labour ~equiretnent Standard of Thermal Power
Plant. The personnel quota of the roject is prelin1inarily,stimated to be about 190 persons
(excluding security personnel) wit reference to ~he staftng of the similar power plant at
present. The total number of ope ation, maintenance a_d logistics is expected to be 350
persons, and security personnel ar estimated at ~OO pe$.'·ons in accordancewith Minute of
the Intermediate Achievement Rep rt Meeting of t~e Fea~bility Study of Power Planand the
Sponsor's opinion. The Sponsor w I promote em810ymeritin the region by hiring locals as
well. The specific estimation of pe sonnet quota is shown',in the following table and is used
as the informative data of the Spchsor; the final personr1e1quota has to be determined by
the Sponsor. ! i

I I

"-,
';
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Production Personnel II cludestmaintenancepersonnel

I
j

operation '". C~ntrol lbom in which on-line monitoring

Item Persons C!escriptibn

a. OReration personnel of units
i. Operation personnel of

steam turbine, boiler and
generator (central control
room)

293
102
55

II cludes'10% back-up ooeration personnel
R~irculclting water equipment is
c~ncurre~tly managed by the operation
pi:lrsonm'l of central control room and
air com I r

ii. Operation personnel of ash-
handling and dust removal

TWounit$ share a control room. ,
;

I

iii. Operation personnel of
desulfurization and
denitration

iv. Chemistry

11

17

19
i
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personnel system is available
1) Chemistry operation 11

personnel
2) Analysis personnel 8
b. Maintenance of Units 114
i. Thermotechnical 52 Include 4 Q_ersonsof FGD~stem
ii. Electrical 30 _

iii. I&C 32
c. Fuel System 63 Includes 10% back-u~ o~eration ~ersonnel
i. Fuel Operation Person nel 24
ii. Fuel r~aintenance Personnel 24
iii. Fuel Management Personnel 15 i Land transportation and manual sampling

_.._--!-2f coal
d. Others 14 ,
i. Warehouse 6 t=ii. Vehicle 8

Management Personnel 30 Includes admin, production, business,
logistics and management_Q_ersonnel

CCP and Mass Work Personnel 7
Service Personnel 20 Includes cleanness-keeping personnel and

the service personnel of dining hall and
dormito__!}l_

Total Personnel 350 ,.

Associated Security Personnel 200 Security personnel are allocated according
to the Owner's opinion and responsible for
the security guard during construction
and operation

Personnel quota index of the 1.83 person Associated security personnel 0.67
Project /MW person/MW
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17. Construction Plan an, ImPIemen4tion ~!'the Project

17.1 Construction Plan I' I
i I

! '

The main objective of the constr ction plan is ~ ensu ~ that the Project can be put into
commercial operation as schedi ed. The Proj ct is ~nvisaged to achieve commerdal
operations within 30 months from commenceme of co pstruction (Unit 1: 24 months; Unit
2: 30 months). The table belov shows the a ivities land timeline associated with the

st ct· I I Icon ru Ion pan. ! r
I I

Tab" 18.1- const~uctiO~Plan
I I

....
i

3
/

4

5

)

I
j

U.Milestone

I. I Civil Works Assumingconstruction
commenceson 30th

September2017

Unit 11 U it 2 Remark
(months) (mr nths)

Boiler foundation turnover to
installation

t-=-1-+-=C:.=.0,-,-,m=plle=ti-=-:on~of:_:s=.:..:it=-=e..:..le::..:v:_::e:;_:_:l!i:.:....:.nq;;Z__-II-_-+---=2=-::.5~-+-__;1F.~5--ISite levelli ng and pile
2 Completion of construction of pile 6.0 I .0 foundation works are

foundation completed, and foundation
excavation condition is
available (the construction
of enclosing wall of border
is completed
synchronously)

Completion of the first concre ~
cast in the main power buildir ~

i Iii
I
I

7.5
i 1.5

Ii

12.0 1 '.0
\~

16.0
I

1.0 The installation condition
I of the bedplate of steamI

i turbine is available
16.5 I 1 ,.5

I

18.0 1 .0
I

13.5 11.,.5

15.5 I 2~~5
I

16.0 i 2. ~O
I

17.5 i 2 .5
I
!

Water cut-off of the roofing 0
steam turbine house and
foundation turnover to installc ion

6 Central control building turnoi er to
installation

7 Construction of stack shell to bp
II. Installation Engineering
1 Beginning of handling of steel

frame of boiler
2 Completion of handling of stee m

drum of boiler
3 Beginning of the handling of

heating surface of boiler
4 Placement of the bedplate of

steam turbine
5 Handling of stator of power

generator
18.0 ! " 2~~O

6 Enerqization of house transfor ler 19.0' 2~ 0
7 Acceptable chemistry water

produced
19.5' 25 5

i '!

8 Water pressure of boiler ready for
test

20.0: 2E~~0
~~ l I

,.
;.:.,

Iii
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9 Oil circulation of steam turbine 20.0 26.0
10 Closing of the cover of steam 21.0 27.0

turbine I

11 Completion of the chemical 21.5 27.5
cleaning of boiler

12 Initial ignition for steam-blowing 22l28.5
_pjpeline

13 Combined start-up j 23.5 29.5
14 Initial synchronization succeeded 23.6 29.6
15 Completion of 168-hr test run of 24.0 30.0 Unit #1 COD: 2na Oct 2019

unit at fuJi load , Unit #2 COD: 30th Mar
2020

Total construction period I 24.0 30.0 --

---AX~-BOier-~ nr.c,;;e:~-~' _,
o:so r.liiiif__ riXiwa..... ;;;r,g.n; - - -- ,,-

'!Dur.<l.1D:ln_u __ 1itttI
,"----c;,;; '''''Cal='CnaC'iiNg.~Ri'nrn;.w.·--'·-·'

Ai~-cnti';;;y~"~i!IO!op -
-AiE7ifTh@~Ortuir5iKi~-

'1'103_
.~;:tt~lii!~-ttilii!f~a;~iiUTi~.()

---Ai~'-:-Tili~~'ci-t:C:iN-~~»-- -
" "T,m;;;~n;iiOim-- ---- --

AliiCiTheo;,mi.iiii!iiEiiiOige;,ii3\if'iziii:,--'"-,i.lt;-,~;,;:,;wri&~ 0
, -0 '

a
if

Figure 14.1 - Construction Timeline
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The Sponsors will ~g n
procurement, executfon and com,_,o>'O>''''''
explain the activities '0 be ~J\";""UI~""

Design

Design service covers all design 1I::;or-r"l\IIT'

research, the establishment of
performance and eq~ipment SPE!~lcat.IO
evaluation for bidding, l'1o"',.. ..ir'\t-in.,.

acceptance and in~pection of
coordination; the coordination of t-d-ll'\nir'~1

the design data manual of power

The reieva nt data and research fi
The job scope and ~reliminary
results of review an? ladditional inulII,c:tIl"lI:::lt'i'"'In
the job scope to ~ndardize the
foundation buildi.ngs .~nd aUxiliary:.
document. A typical job scope wIHIItt!:lc:rl"it~
responsibility dlvlslon] In aoomon
power plant, operatien characte
inspection standards. bob scope •
well as the pile foundation d~;iafl
analysis. Job scope will also d!:lc:rlrllll!:l

contractor to carry out design,
"""._r. plant fadlity. The following will

& soil research, environment
the establishment of technical
to invitation for bid, technical

the review, initiation, support,
document and technical

ing as well as the preparation of

reviewed prior to construction.
be established according to the

';lI:In,I:IoI":::I1n!:lcillnnparameters will be spedtied in
including the installation of

will also be used as finanCing
..........'w project design standard and
., ;:::;the equipment capacity of

layout as well as design and
Investigation, soil engineering as

on rock & soil investigation
access, the requirements of fuel

:·1
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and facility as well as environment simulation and test, and will discuss the rationality of the
locations of various kinds of structure as well as any recommended modification regarding
layout. Job scope will also include the establishment of execution plan and the planning
chart used for the recommended estimation of cost.

The final design will include the investigation, analysis and calculations required for
establishing specifications for equipment and services. These specifications will describe the
competitive bidding of international manufacturers and suppliers in considerable details. The
final design will also include environment research so as to establish the standards and
requirements of executive spedficaticns required for the supply and installation of
environment monitoring equipment, as well as environmental impact report; the final design
also includes the technical spedtlcatlons and executive specifications of required for the
equipment and systems of the project, and also includes general arrangement and the
layout of pile foundation structure. The final design also includes the design of the civil and
architecture of steam turbine house, boiler house, dispatching room, water treatment
building and air intake plenum, construction access road and fencing. EPC contractor will
carry out the design of the pedestal of steam turbine generator; the basis design of stack,
steam turbine house, boiler house, control room, heater room, air intake plenum and water
treatment building as well as the design of other buildings and structures. EPC contractor's
design also includes the design of underground facilities (including underground pressure
pipe, sewage pipe and structures, etc.), flow chart, piping & instrument flow diagram, as
well as the mechanical design of model calculations; and includes the electrical design of
single-line, three-line and wire raceway diagram, the layout of line and wire raceway, etc.
EPC contractor will prepare system instructions and the list of machineries, and will design
large-diameter pipe (nominal size: at least 65cm) for critical and non-critical services; and
will carry out stress analysis, and will design large-diameter and small-diameter pipe for
critical services as necessary.

.,
i

../

The design services provided at construction stage include reviewing supplier's design data,
drawings, instruction manuals, inspection methods and reports to meet the requirements of
contract, specification and interface. Project Company will provide engineering support for
the project construction team; review the requests of design change and deviation, and set
out treatment recommendations; help start-up team to inspect if the performance of Units
conforms to project specifications, and assess ant change of desiqn, and make suggestions
on rational measures .

Procurement

a
)

Procurement team will coordinate the services such as delivery expedite, transportation and
the inspection of equipment and material, etc., e.g., the procurement team will establish
commercial terms, conditions, contract evaluation criteria and purchase order. The
procurement team will also appropriately establish and issue request for proposal (,'RFP',)
document, including the supply of environment monitoring, civil works, structural steel,
plank, grille, bolted connection; steam turbine generator, heat exchanger, feedwater heater,
deaerator, condenser, water pump and driver, steam-driven generator, mechanical element,
accessory boiler, bridge crane, water treatment system and wastewater treatment system,
storage tank, piping, valve, electrical and instrument, instrument board and controller as
well as transformer. The procurement team will hold pre-bidding meeting, and will
coordinate site investigation. The procurement team will provide pre-bidding instructions,
and will prepare and issue the appendixes of IFB document as necessary. The procurement
team will assess bid, and coordinate the work of project team, and will hold pre-bidding
clarification meeting, and will draw up and execute contractual agreements."I

i

.:.....
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The procurement ~eam will ent an~ manage c~nstru~ion
subcontractors at construction ge. he proc rernen .team will carry out mspectton,
acceptance, customs clearance a' inlan transp rtatiori ~mdprovide help for site storage,
and when required, iwlll arrange I e tee nology eprese ~tives of suppliers to investigate
the site at installatio~, test and rt-up ges. Iii

! I iii

The procurement team will also n iew t~e desig and t· r' ication activity reports submitted
by suppliers and coritractors to rify if he desi n deli ~ablesto be reviewed have been
issued in time, and~f relevant p . ucts are fabr cated, ~sted and shipped to conform to
specified delivery d •e. In order cont~ol trans rtati tinks, the procurement team will
establish detailed tr nsportation nes a d packi g req rernents for contractors and mail
instructions. The procurement te , will ordina e the" ipment plan and arrangement of
various suppliers to ~,ccomplishth optlmal econo ic effi' iency during construction, and will
review the shipping! document r quired for rati nal ,yment, review shipping/receiving
report, and solve excess/shorteqe nd dap,age pr blems.]

Installation

i
"j

, I !ii!

Before construction \s begun, EP' contractor will partie!":~te in making material allocation
plan, and will intro~uce the so I e of goods a per . rrent experience and price. EPC
contractor will make1suggestions n the Iearly pr curem Ilt location and superintendent of
material as we" as design ch nge t deere se p' '~ct cost, and will -ensure the
implementation of construction pi n. EP contra or wil ~ssist to review and develop the
scope and content qlf the materl I pac ges be ng bid «lin.Construction team will make
construction plan, ~nd will revi' d~gn to i proveIiconstruction possibility, and will
participate in revie~ing the rna rial ~CkageS~hat a ,. finally bidden, before integrity,
interface continuity apd plan inte etation are r ueste~, be verified. When requlred.jne
construction team ~,,"11also partid ate in! bid evauation ,.•1 fl.'. d clarification meeting, and will
assist to df:~erminefrpnt-end long rm Pfoject an to m~,e plan to complete delivering.

, i , [.Ii
: i! ;,II!

EPC contractor will Isupervise t construction pperatr m of civil/structure of labour at
construction stage. epC contractor will, fqr this prqject, i : blish the construction inspection
methods conforming l to engineeri, . ' and will provtde e ~eering support and supervision
for site construction I, operation, fl Id inv~stigatio~, test ..hd experiment services, and will
review/approve the site changes r uiredIby subc9ntract .

i ! I I!I
EPC contractor will manaqe the. cept~n, storabe and~lll~istribution of material, and will
review and verify th~".,invoices iSS.ed b~ sUbcontr,iactorsll.-=." PC contractor will also manage
subcontractor's matters, such as q lity, $afety an4 stabil, "etc.

; .j I : ,,,

Focusing on control.lcost, plan a d repqrt, constuctionrllilmanagementteam can carry out
effective managemer1: for the proj .! I ilil

I ~I
Commissioning ill!

Various project tEa~ need to m e ~rts in ~ing *,1i rt-up activity into synergetic full
initial operation. Thel, commisslonl g andl. performance t..•'..' of the power plant include all
tests and inspection, required fo de~nstrating the I ~Iabilityand performance of the
power plant. These ~ctivities will , perferrned aij:er th~!~mpletion of system installation.
The Units will be permitted to , put ilnto comrnerc i I operation and wi" be accepted
temporarily after commissioning, '. rform,anf~ tet" and ...,.'.'... reliability operation of various
Units are completed. Chemicals, I, el and feedbadk ele "It power will be provided by the
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Owner free of charge during the commissioning, performance test and the reliability
operation of various Units.

The following tests shall be performed before the facility of the power plant is synchronized
with power grid system:

1. Automatic voltage regulator shall be set and regulated in stop state, and power
generator shall be in no-load operation;

2. Inspect the control function of steam turbine /power generator governor;
3. Carry out open-circuit and short-circuit tests for each power generator;
4. Carry out function test and governing for the high-voltage switchgear_0f the ,

switchyard;
5. The Company and the power purchaser shall verify if the settings of the following

protection levels have been approved by Operation Committee:
a. The ground fault of stator;
b. Negative phase sequence; the over-current and ground fault of generator

transformer as well as high-voltage bus protection;
c. Carry out voltage phasing inspection between the power distrlbutlon station

of the power plant and power grid system;
d. Inspect all internal trip circuits between the power plant and power

purchaser.
.: . :.," .

Tests and commissioning when and after the synchronization of the power plant. 'EPC
contractor will carry out the following tests to accomplish the commercial operation of the
power plant:

1. Overspeed test;
2. Initial test and capacity test;
3. Reliability operation test;
4. The operation test of automatic voltage regulator;
5. The operation (drop) test of steam turbine/generator governor;
6. Reactive capacity;
7. Minimal load capacity;
8. Reflection of the power plant to load step;
9. Full load rejection;
10. Performance test;
11. Reliability operation

Performance test will be performed prior to steady operation; this test will be based on
relevant national and international standards.

Design office will prepare a detailed start-up plan and manual, including main start-up
systems and activities. The management and coordination of this project will be carried out
on site by EPCcontractor and operation & management team.

EPCcontractor will be responsible for the operation of the power plant prior to turnover; the
operation & management team will provide working personnel.These working personnel will
work under the supervision of EPCcontractor during turnover, and the teams of the both
parties will participate in the start-up activity, including the establishment of plan;
instrument & control; the inspection of control system, the start-up of boiler and turbine;
work quality, documentation; contact with other participants of this project. EPCcontractor
will prepare a series of turnover content for this Project Company, and will review start-up
plan, and will prepare a copy of comprehensive start-up management plan. The EPC
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contractor will also re*iew the ope manag~ment i structlons provided by suppliers
and contractors. 1 i II

! I I
! I :;"

EPCcontractor will catry out perf' ance test and acce : test requirements to allow the
power plant to have good perform ' ce u der actu~1oper tion condition, and to allow the
power plant to contorm to the e ! :.lishedengineering d . i~..n standards; they are in duty
bound to help operatloh personnel " be fa iliar wit~ these: rocedures.

, ,i i ;
EPC contractor will, [in accordan With'l the d$cripti of EPC agreement, prepare
coordination actiVitieS£'andplans, '. d Wil,..provide i power .1)..lant test, the testing parts of
power plant, clean sy .em and the, structlons for iritial 0 •ration; they are in duty bound
to review if various pa conform to esign!standards and ae.

• i' !i'
Start-up and initial operation will • performed to~ether ~ith late construction installation
and test till all systems:and parts an accePfedby the Own~t/operation organization and the
project is completed a~ per required ize. i , i:

. i !:
1 ~

EPC execution measures i Ii

tionJ functio~s, the t.h.ffcojectcompa~y will ensure that
engi~ering m,nagentnt principles, including control,

i ' I;i
i Ii'

, ! Ii

1. Engineering control : I Ii,
ii, iii

Engineering control lndudes plan, , IUati~n, coordnatlon iii Inspection, and the research &
development report of t•.abrication co, 'Pla~and en~l.,.ineerin'·,•.evaluation. The teams address
themselves to accornpleh this functi n will .. rovide lans, s edule, coordination and design
management to support actual activJ es, to recheck nd to $timate actual variation, and to
monitor engineering Progress and sh fJ w. The estim on of these activities will be
entered into progress report; in this, ay, Jtogress, procur ent and construction progress
can be reviewed and analysed, whic: can ~Ilow ma~agers oversee the engineering from
broader angle, and allow the front-Ii supervlslon persom to take actions as required.

I "i

2. Construction cost i III
i , 11\

Definition of cost control: facilitate a, ual ~ntrol' an~..addrJ".'i..$, important cootrol factors that
need to be controlled I(e.g., non-a, ficial ost, su~ontr~tlng cost, and the cost of raw
materia!). The key tools in cost cont I item are as ~Ilows: II!

Ii

In order to accomplishthe above-m
EPCcontractor follows I the accep
valuation, plan and schedule report.

Engineering dynamic: ~anagement ody n compare th : existing or potential cost and
plan to engineering pla~ and budget y me ns of an,lysing 'ngineering dynamic, to provide
early deviation notice. 'this project is n in rnaI proj~, an allows the Project Companyto
have adequate time to take sui' Ie a ions, a~d nee ssarv communication can be
performed for all dynanlics that are ried, thin cer$in ra e.

Scope control: the scJpe change I. itiated by thei owne~1will be trended, and will be
communicated via the Imonthly pr . ress report. The projfr Company will minimize ·the
sco~e change resulted t. om ~e O~·. r; all ~.'on~rme<JscoP~.II..il¢hangeSwiI.1be assessed,e.g.,
the Impact on cost and plan Will revie ed b~ varrousI,Oterestw,relatedparties.
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3. Project plan
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The plans of grading system will be executed to supervise and to control design,
procurement, construction and start-up activity. The tools of this system are different from
project sum-up plan to the task list of each item; the detail of each too! is very appropriate
and sufficient to control various aspects of work, and to have sufficient communication and
coordlnatlon among the members of project team.

The pian control system will be consisted of the following tools:

Project milestone sum-up plan: this plan will take project milestone as border to sum up the
work of design, construction, start-up activity and critical paths. This plan will provide the
overview of activity situation, and will provide management body with effective
communication regarding project situation. Project rrulestone sum-up plan will be updated
every month, and will be issued in monthly progress report.

Intermedtate plan: this plan will be consisted of detailed design, procurement, construction
and start-up activity, and will be based on criticai path analysis and plan assessment; this
pian win also be used as the base for studying the load capacity of engineering resources.
Intermediate plan will be updated every month and wi!! be issued as required.

Scrolling plan: the scrolling plan of the work to be carried out is the product of intermediate
plan; the plans in the deslqn, procurement, construction and start-up activity of every week
and everyday as well as the working tools used in control will be listed in this plan.

4. Progress report

Engineering progress and the events occurring during engineering construction will be
recorded in monthly progress report; the engineering progress report will describe the actual
work progress of measurable and calculable engineering rather than the design and
construction of planned engineering, engineering procurement and engineering
construction; this report will include pictures and start-up plan.

Personnel

EPC contractor will provide experienced management personnel and supervision personnel
to support the schedule and plan of the project as required. A part of local labour will be
employed to promote local employment and local economic development during the project
implementation.

Large-sized construction equipment

EPC contractor is in duty bound to obtain sufficient large-sized construction equipment to
implement this project. EPC contractor needs to confirm which large-sized construction
equipment can be obtained in Pakistan, and which equipment needs to be imported from
foreign countries; EPC contractor shall investigate local contractors to confirm what
equipment they possess and which equipment will be used in other projects.

Small equipment (including small-sized crane, truck and forklift) can be obtained from local
market; large-sized equipment (e.g., large-sized crane) needs to be imported, and can be
sold or exported again after the completion of the project. Because large-sized equipment
would affect the work of critical path, it is vital to provide equipment in time.
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Temporary constru~on facility' cam~ and ~por .' buildings

EPCcontractor Is In d~:ty bound to; rovidJ sUbcontt.actors; ith labour lodging and material
storerooms during pro ect impleme . tion.!It is expectedt' t the storage area will be in the
eastern and northern reas of the : 'ure P'}ver plant.

I

i17.2.20peration i
i I

With the development of the test un ofl' the project, t
operation and managdment servic itself~~r maY;,.emP.lo
provide operation and manageme servir:s. Thei obje
operation and manag~ment perso el is I to accompllsh
operation of equipment. To acco plish Ithis objective,
executed: : :

• Relationship between the sta and labours of the
• Personnel training; : i
• Health, safety ~d environm t ma~agement;
• Program devel~ment, inclu n9 bu get and cost co trol;
• Management tOIparts and co pone ts as well as m. erial;
• Preliminary operatlon manag ment ~nd acceptance;
• Energy sales cohtract, maint· ance and fuel supply reement;
• Efficiency objective of availa lity an~ production val

,Project Company will provide
other specialized authorities to

of the services provided by
,he safe, effective and reliable
he following tasks are to be

j . l

The operation of the power plant wi be :1ecuted ~ccordi to operation and management
agreement, including j operation . udget I control,I cent ctor management, insurance
maintenance; operanon rnanaqernea persqnnel operate th control system, and report the
completion of operation standa.rds. inaIlY~.necessary trai, ing will be provided to ensure
labour safety and to protect environ ent. !

;

I
Requirements to op~ration auth rity ard personnel

Operation and manag~ment person el n~' to be consl
personnel, and the pe~nnel within aki n will be,. ernpl
be assumed by dispatched personn ; hov ver, the all
according to long-term plan. Perso nel ca be di~ded i
qualification: manager~ engineer, ratiQn personnel/t
labour and non-technlcal personnel. . I

, \!

of experienced and trained
.ed; some critical positions may

will be consisted of Pakistani
the follow categories as per

nical personnel, clerk, skilled

1. Skills and qualififation requir
! I

As for the operation of modern coal-. red:, er Plant,'com tent and experiencedmanager,
and some engineers, loperation p onn /technical per nnel, management personnel,
skilled workers and uns~iIIedworkers are .uired.

,
Manager must be expEflenced in I
his/her management letel generally
years of leadership experience.

Engineer shall be available with exp ience land qualilficatio ; highly technological capability
may compensate the Inadequacy experience under p per condition; however, it is

>,1

ing others to cornpl departmental objectives, and
eeds * least 15 years f working experience and 5-10
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generally preferred to have at least more than 5 years of working experience in similar
position.

Operation personnel and technical personnel shali be available with suitable professional
technology and several years of working experience in similar positions; generally, they
must be available with relevant technical qualification and have powerful capability in
previous work.

As the working personnel of office, management personnel shall be available with all-around
capability to manage operation offices, e.q., staff need to carry out the following activities:
reception, accounting, addressing affairs, and carryIng out office management.

Technical personnel shall be consisted of skilled worker of different work types, e.g.,
electrician, woodworker, mechanic and piping worker; these personnel shall be available
with more than 5 years of working experience and adequate capability, as well as several
years of apprentice experience.

The work done by non-technical personnel does not need sufficient training and experience,
e.g., the positions of non-technical personnel are generally assumed by maintenance
assistant, driver, the cleanness keeper of power plant, and the service personnel of dining
hall.

2, Recruitment resources

It is optimum if experienced operation and maintenance personnel of power plant can be
recruited; if possible, local labourers will be given preference. It is estimated that some
critical positions will be assumed by dispatched personnel at the first; however, many local
staff that only have basic skill will be still recruited; it is hoped that their qualification can be
improved by means of training and experience to reach desired level.

The local labours who have no power plant experience will directly assume elementary
positions after being trained; The local labours who have some power plant experience will
directly assume the positions of higher level after being trained; working personnel will be
obtained from existing power company, or if possible, it is preferred to obtain the staff who
have been working as Pakistani emigrants in the power plants of other countries.

Training project

The Project Company will set up a training project with wide coverage. The function of
training institution is to meet the training demands of different crowds, and to provide
training courses as required. Contractor will provide necessary training at the start-up and
test-run stages of the project according to EPC agreement. The initial objective is to make
operation and maintenance personnel to be more familiar with the design of the power plant
by means of receiving dense training course.

EPC contractor will be in duty bound to provide instructions and training manuals, and to
facilitate this process. The Project Company thinks these teaching materials are suitable,
and will continually provide training for staff during project construction.

The on-the-job training for testing the turnover function of system can allow operation and
~ maintenance personnel to get familiar with and to understand the system and operation

situation of the power plant. Standard training modules include air pressure, air
.) temperature, basic electric power theory, hydrochemistry etc. If required, the personnel of
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manufacturer or construction con actor who have bee i trained by the manufacturer will
provide special traini~g. . ·

;. ,

j

Training will be condrcted in the I,. ation where good e ulpment is available, so that study
becomes easier an~ easier; th I train ng location m' y be on construction site; the

professional operati~n knOWledge..•.land k.'.OWI€dge.•.on. th. training of this Company will be
used, e.g., compute -based self- dy. 'I trainings will e evaluated, and trainees will be
examined periodicall if progress s be' made . Classr . m study will be supplemented by
means of visiting po .er plant and "n-the lob training as uired.

Managementcon~pt and ~ ,esa+ut operation' net maintenance

The purpose of oper~tion and mal. tenanee pian is to ace mpllsh high power utilization rate
and to improve sta~ility; the ke point! is to minimize! Interruption time of operation by
means of preventative and plann mai~tenance.: The P 1ect Company will make the best
of computerized ma~agement t .Is to ~eal with. the '.ailability of various parts and to
provide time for th~ replacemen of partts. Take, measi es to ensure there are sufficient
parts and components in the war houses on project 'sit , and provide training continually.
With the accumulatlon of experls e, th~ Project! Com : 'ny will research the best practice
system to minimize ~mergency 0 . , ge tiTe at operation ge. Tools and practice will make
the ~O\~er plant mai~~in h.igh av: lability, including we~l- haved rnonltorlnq, e.q., vibration
monltortnq, thermal: Imaging ap ratus, thermoqreph and computerized maintenance
system. 'i'

: I

The effident rnanaqement to fuel suppl~ will be the ke part for the Project Company to
succeed; reduce de"1.urrage charg and ~,IOSeIYcontro.1f I delivery time to prepare for the
supply interruption resulted from' atural gas (e.q., due, to monsoon); make effective fuel
prediction, and optimize fuel All t ,e above ~are t factors for balancinq production
demand and fuel suPPly. I
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18. Project Agreements

As is the case with projects of this size and complexity, the Project will be financed under a
typical non-recourse project finance structure. Project lenders and investors look towards
the project documentation and the inter-linkages between various project agreements and
coverages provided under such documentation to cover any project related risks which may
affect the feasibility and bankability of the project. In such a case, various project
agreements such as long term PPAs (at pre-determined tariffs), land leases, EPC contracts,
operation and maintenance contracts, long term fuel supply agreements, government and
multi-lateral guarantees etc. come together to form a security package which makes the
project bankable to the lenders and feasible in terms of returns to the investors. Only in a
case where above-mentioned documentation is satisfactory to the lenders and acceptable to
the sponsors and investors will a project be considered viable; therefore, in any project
evaluation, the role of these agreements is fundamental. A summary of agreements specific
to the Project are provided below.

18.1Power Purchase Agreement

The Power Purchase Agreement includes and addresses typical aspects covered by such
long-term contracts. The PPA has a thirty-year term and covers all phases; design,
construction, operations as well as end of term conditions.

A Power Purchase Agreement ("PPA'') is executed between the Company and CPPA-G, the
Power Purchaser. The PPA contains details of the generation and dispatch methodologies,
operating procedures and practices, and commercial terms including billing and payments.
The term of the PPA from the date of financial close and extends throughout the life of the
project. The Tariff determined by NEPRA forms the base of the PPA and allows the
necessary revenue predictability and consistency that is the key to any investment.

After COD, the Project Company will receive monthly energy charges (indexed to change in
US CPI), fuel charges (indexed to change in fuel cost) and capacity charges adjusting for
any short capacity, low availability etc. The energy charges will include fuel cost and variable
O&M. Capacity charges will include fixed O&M, working capital, insurance, debt servicing
and return on equlty,

The PPA incorporates provisions of liquidated damages, delayed payments, force majeure
J events; change in law; change in tax scenarios.

, )

)

j

18.2Implementation Agreement

The Implementation Agreement ("lA'') is signed between the project company and the
Government of Pakistan ("GoP'') and its term commences from the execution of the PPA and
continues till the expiration of the PPA. The lA defines the GoP's obligations with respect to
the guarantee for payment of amounts due by the Power Purchaser, compensation'
payments in case of termination due to Power Purchaser event of default or Force Majeure
and provisions such as additional security, fast-track clearance of imports equlpment at port,
provision of consents etc. The lA also includes provisions related to protection against any
discriminatory action by the GoP or public entity which materially and adversely affects the
Project or its ownership. Moreover, the lA has provisions for Seller's event of default, GoP's
event of default and for force majeure events.



18.3 Engineerin

I

I

nt aid Con$i:nict n Agreement

The Engineering, Con ruction (,'EPC : Agreement will ensure delivering
the Plant as per s time schedules. The PC Contractor will be responsible
for delivering the IgoOOs to P' [ect ite, their in lIation as well as testing and
commissioning. Th scope will be mp hensive and th, contractor shall be responsiblefor
engineering and pr curement 0 Ide Pa 'stan; suppl1Y' equipment, material and services
required for the Pr ~; and cont cts h other local or international vendors.

The EPCcontract ~all have a ty ical ~' yment Stream rting with an advance payment
secured by an adva e payment .: arant . The 8PCCo : ractor and its parent are expected
to provide the n ~ssary warra ties nd securltles t meet the design, construction,
commissioning, t i~g and delive' req lrernents of the Plant at the agreed specifications,
within the stipulat ~ period, to void any penalties r additional costs to the Project
Company. These c mmltments wi be secured by barnk/ erformance guarantees, which are
typical for project fi ' nce transact ns of!this magnitude. The EPCcontract shall also secure
performance guara ees for post COD t' enod for nett ectrical output, fuel and lubricant
consumptions. The nguage and , ructua of the iEPqc tract and accompanying securities
are expected to be' cceptable to financers and will ibe: in line with standard international
practices. I

I

nee !Agreement

ent~r into a long, rm contract with the selected
'') o~rator for enlistl g services to ensure continuity of
scopetOfthe contract hall include routine operation and
serv es and spares equired during scheduled outages

will early define.pe ormance parameters of the O&M
well s effiCiency.It ill also define liquidated damages

rities 1!Ypicalof such nsactions.

tractor will deploy a full time,
rform daily operation, preventive

contractor will be expected to
commissioning and also witness
Project Company as well as be
of the Plant.

-.
The Project Com t!Y intends
Operations and Mai tenance ("0
operations and risk ,itigation. Th
maintenance of the ~Iant as well
and major overhau : The contra
contractor in terms availability
in case of non-com lipnce and se

.)

In routine operati fII and malnt nance~:the O&M, c
experienced team 0 protesslonals t the Plant, will,0 Yf, ill
maintenance, fault iagnostics a recti lcation, Thei 0
mobilize its team 'the Project ite sl* months bEfor
testing and commi ~ioning to pr •ide it:$ opinion to! th
trained by the EPC ontractor to e able aismooth takeov

I
~.)

)

i

The Sponsors will "",chase the f '.I,. I reqj'red for the 0, ration of the power plant through
various kinds of fu supplv agree, ent. •he existing clr ,mstance of coal industry and the
proposal to be ado ted in this pr [ect a e deeply anal ed in section 5 of this Feasibility
Study Report. Altho gh the terms ' f fuel i supply agreem nt have not been determined yet,
the analysis alread ' reached a nclusion as fqlloWs: Iring coal will be imported from
selected foreign CO 'production catiom; various k~nd of contract available with cross
period of validity • different C I I su~pliers so as t minimize the negative influence
resulted from the u avoidable flu I ation In coal market.

18.6Financing A
)

,)
To be finalized.





Gross capacity per nit
i

I 150.0 MW
! 2

300.0 MW
! 9.3%

272.1 MW
I 85%i

i 2,026 GWh ,

I

No. of Units

19. Financial~nalvsis I 4: I
The purpose of tl ~ section. is: ,0 a '. rtain and qua' tify the financial benefits of the
proposed coal-fired fower project] I

19.1 Project PI ~meters i I
" 'I

I \' I •
Table 119.1+ Projed Para !heters

Total Gross Capadt Vi
Auxiliary Consumpt Idn
Total Net capacity , "
Availability ,i

Total Annual Gener,blion

I
19.2 Project Tc~ ::

, :! i
The total Project Tc ~,.,ffis US ¢ 7.1,,26 pe,t ~Wh (ba"sed 0, an 85% availability factor), and is
the sum of Energ' :[Payments at ~ caPfc,ty Pa~ments. 'Energy Payments can be further
divided into the ~J~I componen ~ ashJdisposal and c~sulfurization and variable O&M.
capacity Payments c~n be further ~ivideq into fixed O&Mi cost of working capital, insurance,
return on equity an j!!debt servldn . :

" I'

Proposed ~roject Tart i
Table 1•.2 - 'roposecll ProjE~ Tariff

I

19.3

Tar!Iff
Para mete Year -10 Year 13- Indexation30

1 Fuel Component ': 3~8214 I 3.82~4 Delivered Fuel Price at PowerI

)
, i Complex

2 Ash & Desulturii k¢ion o, uoo I 0.3100 Local CPI
.» 3 Variable O&M ! o. 244 i 0.1244 US CPI, PKR/USD

(Foreign)
I , I

4 Variable Foreign , O~~829 ! 0.0829 Local CPI
(Local)

i

Total Energy 4.~~87 4.33$7
3 Fixed O&M (ForEi~n) 0; 073 i 0.2073 US CPI, PKR/USD
4 Fixed O&M (Loa I· O. 073 0.2073 Local CPI
5 Insurance ; 0, 772 -r 0.17'72 PKR/USD
6 Working capital ' 0, 463 0.1463 3-month KIBOR and coal price

i 7 Return on Equit) i L 779 i 1.4719 PKR/USD
"

8 Debt Servicing 2~ 337 - 6-month LIBOR, PKR/USD
) Total capacity i 4.: .97 I 2.21~-0

Total Tariff 8.~884 i 6.SS~.7
~ Levelized Tarif F11{PKR/kWh , 8.12! 7

Levelized Tarif Fi(US 7.7426
.) cents/kWh) r

I ""j
, ,

-'

~"
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Table 19.3 - ReferenCll! Tariff Table

capadty
Energy Purchase Price - EPP capacity Purchase Price - CPP(Rs./kW/Hour) Charge Total Tariff(Rs./kWh) @85%

Year PF

Ash Disposal &. Variable Variable Fixed Axed Worldng Loan Re- Interest Total Rs. Rs. US¢
FCC Desulfurlzation O&.M <>aM Total OaM O&.M Insurance capital ROE Payment Charges CPP Per kWh Per per

(Foreign) (Local) (Foreign) (Local) kWh kWh

1 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2562 0.9387 0.8750 3.6973 4.3497 8.6884 8.2747
2 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2562 0.9906 ~1 3.6973 4.3497 8.6884 8.2747
3 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2562 1.0453 0.7684 3.6973 4.3497 8.6884 8.2747
4 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2562 1.1030 0.7106 3.6973 4.3497 8.6884 8.2747
5 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2562 1.1640 0.6497 3.6973 4.3497 8.6884 8.2747
6 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2562 1.2263 0.5854 3.6973 4.3497 8.6884 8.2747
7 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2562 1.2961 0.5176 3.6973 4.3497 8.6884 8.2747
8 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2562 1.3677 0.4460 3.6973 4.3497 8.6884 8.2747
9 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2562 1.'!433 0.3704 3.6973 4.3497 8.6884 8.2747
10 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2562 1.S2~0__ _.0.2907 3.6973 4.3497 &.6884 8.2747
11 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2562 1.5072 0.2065 3.6973 4.3497 8.6884 8.2747
12 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2562 1.6959 0.1177 3.6973 4.3497 8.6884 8.2747
13 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2562 0.8828 0.0241 2.7904 3.2828 7.6215 7.2586
14 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2562 - - 1.8836 2.2160 6.5547 6.2425
15 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2562 - - 1.8836 2.2160 &.5547 6.2425
16 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2562 - - 1.8836 2.Ll60 6.5547 6.2425
17 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2552 - 1.8836 2.2160 6.5547 6.2425
18 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2562

1--- c-.
1.8836 2.2160 6.5547 6.2425- -

19 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2562 - - 1.8836 2.2160 6.5547 6.2425
20 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2562 - - 1.8836 2.2150 6.5547 6.2425
21 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2562 - - 1.8836 2.2160 6.5547 6.2425
22 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.!243 1.2562 - - 1.8836 2.2160 6.5547 6.2425
23 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2562 - - 1.6836 2.2160 6.:i547 6.2425
24 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2562 - - 1.8836 2.2160 6.5547 6.2425
25 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2562 - - 1.8836 2.2160 &.5547 6.2425
26 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2562 - - 1.8836 2.2160 6.5547 &.2425
27 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2562 - - 1.8836 2.2160 6.5547 6.2425
28 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2562 - - 1.8836 2.2160 6.5547 6.2425
29 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2562 - - 1.8836 2.2160 6.5547 &.2425
30 3.8214 0.3100 0.1244 0.0829 4.3387 0.1762 0.1762 0.1507 0.1243 1.2562 - - 1.8836 2.2160 6.5547 &.2425

LMellzed
1·30 Years 3.8214 0.3100 0.1244 0.0829 4.3387 0.1692 0.3948 0.1507 0.1243 1.2562 0.9005 0.4383 3.2223 3.7910 8.1297 7.7426
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19.4 Project C4.st
,

T; 'ble 1~•.4 -project 0 ~
,

Item Cost (USD million)
capital Cost (incl. Custom Dutil is & 'Mthholdlhg 412.71
Tax) i

Other Costs : I 52.54l
Interest during Con ;truction 27.69
Total Project Cos ~ i 492.94

, ,

nding
I

19.5 Project Fl !
i

,

The Project is expe :ted to be fina ced ~ a debt to equr ~ ratio of 75:25 on a non-recourse
basis. The equity ~ ill be subscrib ~d to y the Sponsors i.e. CCCC and Tianjin. Long-term
debt will be in the form of SINO~IURE-b cked Ldng fer rn Debt equivalent to 85% of EPC
Cost, Custom DuiteS, Sinosure Fe~ and onstruction In erest, Below is a summary of the
project funding plar :

,
i
I
I

Tab Ie 19., -ProjeC:t liun :ling

Funding Source i USD million
EQuity 123.24
Long-term Debt 369.71
Total Funding 1 492.94

1
:

i

19.6 Funding P.-ameters
;
;
!

;

Table 9.6 -IFunding Para neters

Facility Type Senior S~tured ong-terr n Facili v
Facility Provider Industria 1& Con merclal ~anko China
Amount 85% of PC COst, Custom Duit es, Sinosure Fee and Construction

Interest ·1

Term U~to 15: ifears ( ncludingl2.s~ye ~ grace period)
Reference Rate 6-month' iondor Interbank Offe eel Rate
Margin 4% ,

i

Payment FreQuency Semi-Anl11ual
Export Cr ~dit Sinosure I I

Insurance I
:

I !

I
[

19.7 Project Til rweline i
I

I

The model assume a 30-month c ~nsir~ion peribcJ'folic wing financial close (,'FC',), which
has been used for tile purpose 01 calcul~tion of [nteres during Construction ("IDC'') and
equity return for the shareholders ..[ :

19.8 ProjectTe ~m
;

The model assumes a project life ~f 30-Years !af:ld equM lent term for the power purchase
agreement with the power purchas r

. '\
I

, I- .,



19.9 Project Revenue

Based on an 85% plant load factor and a net capacity of 272.1 MW, the Project is expected
to generate approximately 2,026 GWhs annua!ly. Based on the un-indexed Project tariff,
annual revenues of the Project Company are expected in the range of USD 168 million.

19.10 Project Fuel Cost

Based on an efficiency of 37%, annual generation of approximately 2,026 GWhs, annual
coal consumption is expected to be approximately 950,000 MT. This translates into a fuel
cost of approximately USD 74 million per annum.

19.11 Project 08r.M Cost

",
Project O&M Costs have been estimated based on projects of similar in nature, i.e. capacity,
technical parameters, etc. Given the above parameter, O&M Costs have been estimated at
USD 12 million per annum. 75% of O&M has been assumed as fixed and rest as variable.
Given the above parameters, annual Fixed O&M costs are USD 8 million and annual Variable
O&M Costs are USD 4 million. Fixed O&M can be further split into 50% foreign and 50%
variable while Variable O&M can be further split into 60% foreign and 40% variable.

19.12 Working Capital Assumptions

...~ The Project Company expects a 30-day payment cycle with CPPA-G and the working capital
requirement of the Project has been based on the same. A gO-day coal inventory has also
been budgeted in working capital requirement. The facility will be arranged locally by the
Project Company at an assumed rate of KISOR plus two (2) % per annum.

19.13 Debt Service Reserve

As part of the lenders' requirement, a Debt Service Reserve Account ("DSRA") equivalent to
the prospective six (6) months debt instalments have been provisioned in the Project cost.

) 19.14Projected Financial Statements

Projected Annual Financial Statements and Ratio Analysis for the Project are presented
below:

:&;~...,
."j
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Table 19.7 - Projected Income Statement

Income Statement (USDmillion) 1 2 3 4 5 6 7 8' 9 10 11 12 13

Revenue 167.65 167.65 167.65 167.65 167.65 167.65 167.65 167.65 167.65 167.65 167.65 167.65 147.06

Operating Costs 95.14 95.14 95.14 95.14 95.14 95.14 95.14 95.14 95.14 95.14 95.14 95.14 95.14

Fuel 73.74 73.74 73.74 73.74 73.74 73.74 ~-!:!'!_...1!:'!1_.,~" 73.74 n.zJ.,z"l ..._.~_Z:l.74 __,]3.74_. _]~ ...._._,_....
....... _ .._--"-- ..... , .._ .. - ..-- .•.~-"'..-.-. --.--.- ...-.-..-~--.-.... ',,-

..___.. _......'"________._..__._ ._.,._~"'......= ............___..._........_.._.~.....w- __ .,......... .... _ ..._ ...,....-.._----
.""'"~-. .. '-w .•

~0IJftf 4.00 4.00 4.00 4.00 4.IJO 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00

RxedoaM 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00

Insurance 3.42 3.42 3.42 3.42 3.42 3.42 3.42 3.42 3.42 3.42 3.42 3.42 3.42

Umestone & Desulfurlzation 5.98 5.98 5.98 5.98 5.98 5.98 5.98 5.98 5.98 5.98 5.98 5.98 5.98

uant iQliI ..... ·..• 11 ,.... '.:11 .... ,iMi* '1.'1 12.91 '1.91 ." li.Si- Ji.SF .5f;§i

Depreciation 16.43 16.43 16.43 16.43 16.43 16.43 16.43 16.43 16.43 16.43 16.43 16.43 16.43

EllmingsJWam IrdIIrMt --_." ..,'- .sa.o&- .... ___ ---56.08-- .s&..GIIc .,H.08- ..............5&08- ..... 56.e8- .. -s&.e8- n. -56;8& .. .. -sfMHt . .... ~-. -se;oa--' "'35;;49"

LongTerm Interest Cost 19.86 18.69 17.44 16.13 14.75 13.29 11.75 10.12 8.41 6.60 4.69 3.19 1.60

Short Term Interest Cost 2.82 2.82 2.82 2.82 2.82 2.82 2.82 2.82 2.82 2.82 2.82,..~ ..33AIL . :W.57 35JU.: ..3LS1 .......39.W .u.5l- ... -43.'13--.--44085- ---46066-' '4851- .... SCM''''



Table 19.8 - Projected Balance Sheet

BalanceSheet (USDmillion) 1 2 3 4 5 6 7 $, 9, '10 11 12 13

cash

Fixed Assets 476.51 460.08 443.65 427.22 410.78 394.35 377.92 361.49 345.06 328.63 312.20 295.76 279.33

DSRA 20.59 20.59 20.59 20.59 20.59 20.59 20.59 20.59 20.59 20.59 20.59 20.59

Fuel Receivable 8.27 8.27 8.27 8.27 8.27 8.27 8.27 8.27 8.27 8.27 8.27 8.27 8.27
Other Energy Receivable

capadty Receivable

Inventory 24.81 24.81 24.81 24.81 24.81 24.81 24.81 24.81 24.81 24.81 24.81 24.81 24.81

Total Assets 530.18 513.75 497.32 480.89 464.45 448.02 431.59 415.16 398.73 382.30 365.87 349.43 312.42
Working capital loan 33.08 33.08 33.08 33.08 33.08 33.08 33.08 33.08 33.08 33.08 33.08 33.08 33.08

CUrrent Portion of long Term Loan 21.31 22.49 23.73 25.04 26.42 27.88 23.42 31.05 32.76 34.S7 36.48 38.50 20.04

long Term loan 369.71 325.91 302.18 277.14 250.72 222.83 193.41 162.36 129.60 95.02 58.54 20.04 0.00 0.00

Paid Up capital 123.24 123.24 123.24 123.24 123.24 123.24 123.24 123.24 123.24 123.24 123.24 123.24 123.24

Accumulated Profit 25.46 31.52 38.82 47.43 57.42 68.87 81.86 96.48 112.81 130.95 151.01 173.08 156.10

Total Uability Il Equity 530.18 513.75 497.32 480.89 464.45 448.02 431.59 415.16 398.73 382.30 365.87 349.43 312.42------



·tJ \Ii c ,J {! ~
( ': ,,~ '---

, <Q..,_ -._.--- - ..... _ ...__; _.' '-._J ,~

Table 19.9 - Projected Cash Flows

Cash Flow (USD million) 1 2 3 4 5 6 .7 8 ~,< " .9" . . 10 11 12 13

Change In Working Capital Loan

33.40 34.57 35.81 37.13 38.51 39.97 41.51 43.13 44.85 46.66 48.57 SO.07 31.08

16.43 16.43 16.43 16.43 16.43 16.43 16.43 16.43 16.43 16.43 16.43 16.43 16.43

(8.27) - - -.,,,"",.'~..,.,,~".-,-.-,-, ..,.,...-, ... _., ...----- ...... .- -..,.~.-..-,.,-"'." ..... ,~ .." ..... ..... .... ,_,-.-..... ,,~,,---......-, " .,.....".',---', .......... ". .... :. .._ ..",,--,.,,--_.,_.-'-----_.__ .---'-- ...__. _-, ........ _ ...... _ ... "

(2481)

(20.59) 20.59

(3.84) 51.00 51.25 53.56 54.94 56.40 57.94 59.57 61.28 63.09 65.00 66.50 68.09

(21.31) (22.49) (23.73) (25.04) (26.42) (27.88) (29.42) (31.05) (32.76) (34.57) (36.48) (38.SO) (20.04)

-1iii!". - - w ]ji'IFW iI.-, .- fT.. ,~

33.08

.11.l7-. (2249) . (2373) .. (l5.CM) (:1& 41) .....(2U8) . (HA2J· --{H.o5)--- -(32076)- (34.57) (36.48) (38.5&) (M.M)

7.93 28.52 28.52 28.52 28.52 28.52 28.52 28.52 28.52. 28.52 28.52 28.00 48.05

7.93. .4&.05--

-

Net Income

Add: Depreclatlon

Change In AIR

Change In 1nven!Dry

Change in DSRA

CFO

Change In Long Term debt

1~IU:Riliitol_...

CFf

Qpening Cash

N"et Cash Row

Dividend
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Table 19.10 - Ratio Analysis

RatioAnalysis Min 1 2 3 4 5 6 7. 8 9 ·10 11 12 13
Revenue 126.48 167.65 167.65 167.65 167.65 167.65 167.65 167.65 167.65 167.65 167.65 167.65 167.65 147.06

EBITDA 31.34 72.51 72.51 72.51 72.51 72.51 72.51 72.51 72.51 72.51 72.51 72.51 72.51 51.92

Net Income 12.09 33.40 34.57 35.81 37.13 38.51 39.97 41.51 43.13 44.85 46.66 48.57 50.07 31.08

Dividends 7.93 7.93 28.52 28.52 28.52 28.52 28.52 7.8.52 28.52 28.52 28.52 28.52 28.00 48.05

Annual Interest Charge 19.86 18.69 17.44 16.13 14.75 13.29 11.75 10.12 8.41 6.60 4.69 3.19 1.60

Annual Repayment 21.31 22.49 23.73 25.04 26.42 27.88 29.42 31.05 32.76 34.57 36.48 38.50 20.04

Total Debt Servicing 41.17 41.17 41.17 41.17 41.17 41.17 41.17 41.17 41.17 41.17 41.17 41.69 21.64

Debt to Equity 0.12 2.57 2.32 2.07 1.82 1.57 1.33 1.10 0.89 0.69 0.50 0.33 0.18 0.12

Current Ratio 1.00 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.62 1.00

Times Interest Earned 3.65 3.65 3.88 4.16 4.49 4.92 5.46 6.17 7.16 8.62 10.99 15.47 22.73 32.55

Long Term Debt Service Coverage 1.74 1.76 1.76 1.76 1.76 1.76 1.76 1.76 1.76 1.76 1.76 1.76 1.74 2.40

Loan Ufe Cover Ratio 1.98 1.98 1.99 2.01 2.04 2.07 2.11 2.17 2.26 2.39 2.64 3.21 6.08
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19.15Sensitivqt Analysis' i !

Based on key proj~ parameted: reolat~d. to EPC.!..cost nd Constucti~o Period, sens.itivity
analyses have beer ~rried out: ~ eva uate the !Impa( of changes In above mentioned
parameters. The re~u~ of the samIe are. resented lin the tables below.

1 :!' i

i
I ; j i ;

EPC Cost

14.53%

ost (l SD milUclm lpe MW1 EPC
1. 9 I 1.1 1.19 III 1.241.04Equity IRR % Il 19.87% 18.38% I il1.0 "'0 15.72JC'/o I

Construction Peri10c

15.75%
I, 8Q 9 I: i10 12Q
, Con! ructic n Periof;l]«(!U2 ters

11Q IEquity IRR %
It 18.44% I' 17J9% I' 1171.0 ~/o 16.35P1o I

I ,: I 11

19.16 Profitabili~ ParameteP's !
, !, I

i !.! ! :
As is evident fro~ the above- nentio~ed proj~~d . nancial statements, the
generates positive ~~nrs for the ponsors after ni~~ng . II of its debt oipligations.

1 I· I
; '. • I

: Table 19,Jl - ~Y Finali¢ia, P rameters

Project

USD 107.93 Million

Project Internal Rat~ (f Return • : 11.12%
Equity Internal Rate 0 Return : 17.00%
Minimum Debt Serv CE Coverage ~ _tio 1.74

.Weighted Average (~~ of capital 8.34%
Project NPV @ Wei~hted Average . ost of capital i ',

! i; I

The key profitabilit:vi,.d etermlnant ~.. r equl!y investQr1s,~ a project is the ~•.qUity Internal Rate
of Return, which un~er base case iSsump",ionsis des to 7.00% and is expected to remain
above the hurdle r~re requlremen s of t:t e equity, lnv sf,rs and proiect developers. On an
overall project basisr tne Project I~ ~ of 1 .12% is gre*e~ I~an the weighted average cost of
capital C'WACC'') of18.34%, which walidat~ the fll1l,n~ial i ~sibility of th~ Project. From the
lenders' perspectlve, ~roject cash. ~ows ~rovlde si~nirlca ~ margin in terms of debt service
requirements, as cap ~ condudet from he health.r deb coverage rati~ listed above. The
above sections rela~ to sensitivit ~ anal~rsisalso pt>si~VE,v ascertain that even in scenarios
where there are d~c tions from he base case, the: Pr ect remains feasible in terms of
reasonable profitabi!it) for the inv~~ors cnd adequate d~ ~t coverage ratios for the lenders.
It may be noted thctt c number of ~isk mltigants at.e.,. bein. put in place in.order to minimize
the impact of such ~eviations i the Ibase case ass mptions as part of the project
documentation/agr~~ents. i , :

, I'

20. Risk Anal~i s

An analysis of the ~ risks and tf ~ir mi~gants for the P" oject has been conducted; which
have been summariaec below: .. ;

'.
,

.'

;

, Ii

I J

I ..
Ii
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20.1 PPA Specific Financial Risk

Liquidated Damages

Mitigation:

• Reputable EPCContractor with technically sound and financially strong Parent.
• Back-to-back LOs from EPe Contractor for delayed completion [.] % of Contract

Price per day for the period exceeding maximum construction period.

Performance Bond

Mitigation

EPC Contractor providing a performance bond equivalent to [. ] % of Contract Price in form
of a Standby L/C.

20.2 Power Purchaser Credit Risk

Non-payment by Power Purchaser of any due payments or obligations under indemnities I
penalties

Mitigation

• GOP IA guarantees payments in case of default by Power Purchaser .

20.3 Cost Escalation (with successful delivery or non-completion)

Mitigation

• Lump sum fixed price EPCContract thereby cost escalation unlikely.
• EPC Contractor liable for Delay related Liquidated Damages to cover additional costs

due to delay in COD.
• Commercial Insurances to cover additional costs due to marine loss or other

insurable events.
• Provisions under the PPA to cover any cost escalations due to Change in Tax, Change

in Law, Political events through GOP, non-insurable Force Majeure.

20.4 Delay in achieving Commercial Operations

Mitigation

• Reputable EPC Contractor with technically sound and financially strong Parent.
Lump-sum fixed price time certain agreement.

• EPC Contractor liable for Delay Liquidated Damages to cover additional costs due to
delay in COD.

• EPC Contractor liable for Performance Liquidated Damages with buy down amounts
securing life cycle costs, if COD delayed due to performance issues.

• EPC Contractor Performance Bond (equivalent to [.%] of Contract Price) & withheld
Final Payment to cover obligation for liquidated damages.

• EPC Contractor to build in provisions for rejection & liability up to EPC contract Price
in case of PPATermination due to EPCContractor Default.



Mitigation ;

I :
• EPC Contra~or liable fo i Perf~rmance Uqui

guarantees ~elatedto cap ty, he~t rate and oth
• Buy down emouots securi life ~cle costs app

met.: ,
• Plant to be rejected with ligation to make 9

minimum fu~ctional specifi ' tions Inot met.
• Minimum f4nctional spec canons defined in

Damages lii~bility Cap und the EPC contract.

eat ~ate

than ~heContracted
I

!

20.5 Plant cap~city/Piant
I

Lower capacity of ~e plant at CO,

ed Damages for not meeting
parameters.
ble jf applicable parameters not

or liability up to EPCcontract if
I

Ine with Performance Liquidate

" 20.6 Force Majeure

;~?i Mitigation

1

, ,

• Insurable Fotce Majeure a ,cting I Project dmpa ./EPC Contractor covered through
Project com~rcial insural1' s. i

• In case of ,ny force maj ure affecting Cr>PA- CPPA-Gwill pay to the Project
Company: i : . ,

!
o Fuel ~harges/Energ charqes for Net.Eiect I I Output delivered
o Capa.ity Payments r the ,vailable that th Companycan provide
o Term Iof the PPAwil be extended for dura n of Force Majeure affecting the

~~~ , ,

;

20.7 Environm~ntal~
j

Ensuring development is in-line wit national standards

Mitigation i,
I

I :

• EPCcontra;, obligation I conf~rm to national pVironmental standards based on
the design 'Is.

• Highly exper enced Enviro ental! Consultant an Technical' Advisor retained and
already on si'e undertaking ,etaile~ environmental: dies.

• Project to prqcure coal stri ~ in Ii~e with dEe$igns' ifications.
• On-site FGD,nd ESPare pn vided to scrub all the lIutants to bring exhausts, liquid

and qaseousj in line with th local lsws and lende covenantswhichever are higher.
• The monitori~g system will e in place to detect y excursion and to immediately

rectify it. I i,

• Sponsors en~sage adherig to standards hig r than the required national
standards. !

nts and the lenders..

J
J

20.8 Fuel Availa~ility and
!

.,"/
Mitigation

• Long-term CSAs to the sati
)
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• Project Design has provisions to operate over a reasonable range of coals. Multiple
sources of coal to mitigate against single source interruption

• Project requires approximately 950,000 tons of coal per annum; a quantity which is
easily manageable.

• The coal receival and unloading infrastructure designed in a manner whereby coal
shall be unloaded at a rate higher than maximum coal consumption rate by the
Plant.

• The Project port operated by an operator of sound experience and reputation.

20.9 Social I Political

Potential interruptions for the local community

Mitigation

• The Site has sparse settlements nearby and so the Project will not cause social
upheaval.

• Sponsors will try and promote local employment by hiring locals.
• Project itself shall have a community living in a purpose-built colony to service the

complex.
• The Plant shall act as a nucleus around which various economic activities and

demand for goods and services will be generated
• First major step, towards development and transformation of Gwadar as part of the

One Belt, One Road initiative.
• Growth of Gwadar local economy

20.10Terminal Plant Performance

Design flaw significant operational deterioration leading to PPA termination

Mitigation

• Detailed design review to be conducted by the Project's technical advisor for all
aspects, civil, mechanical, electrical, environmental etc.

• The Lenders' Engineer and the Owner's Engineer to continue to monitor actual
construction and compliance to the agreed detailed design.

• Owner's Engineer to visit and inspect at least some major equipment production at
some facilities.

• Key Plant Technical Parameters to be tested during commissioning tests and
monitored during post COD periods.

• Buy down amounts securing life cycle costs applicable if applicable parameters not
met.

• Design flaws will be reimbursed / rectified by EPC Contractor during basic warranty
period, extended warranty period and warranty period for latent defects.

• Selection of renowned and experienced OaM operator.
• Seamless transfer from EPCContractor to OaM contractor.
• OaM contractor on site even before the testing starts.
• Performance Guarantees by the OaM contractor to mitigate against Significant

operational deterioration.

20.11 Non-Terminal Plant Performance

Deterioration in the performance of the Plant leading to a reduction in revenues
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)

)

)

)

)

Deterioration in PI~h..t performan e lea~ing to hl~her. , .st of operation; fuel, repairs &
maintenance, gene~~1overhead I

Mitigation I ! .! .
I .

• Selection of r nowned end xpeJnced ol!llf1 ope tor.
• Performanc Guarantees' Y th~ O&M Cdnt~a .r to mitigate; against significant

operational terioration. !

• Performan I Liquidated amag,s will ~ ch ged to the P&M operator for
deterioratio I in plant pe orm~~ce. TYPI.cta..IIY.' ese include:' Annual ,.Availability
Liquidated amaqes, Heat ate 9qUidated pama • s and Electri~1 Power Liquidated
~m~5 Ii . r !

• All operatio~1 penalties lm osed ~YPowerPurth . r-on the Proj¢ct Company will be
transferred t:d O&M operat inclu~ing Low 4vaila ity Penalty. c

! l I ~

20.12Security: ~w and Or r

I,
Mitigation ! '

! i

• The Project ~.iiteshall be ~ nced ~.n.Picketsl.and
shall provid~ ~dded securi !

1 I !:

20.13 Natural Di~ster & Ac I den,,1 Losse$
I! i

! I
I!

• Project all risrl insurance s II cover both for !the a

atch towers. With security patrols

'..fitigation

ts as well as Jossof profit.
; ;

j;
i

, ,', ~ t



21. Analysis for Economic and Social Impact

The Sponsors will engage a local, reputable consultant to complete the ESIA report of this
project; see this report for details about the analysis for economic and social impact.

The construction of this project aims to further development in the following ways:

1. Gwadar power plant can guarantee the sovereignty and safety requirements of the
free trade area, and can change the conjuncture that power supply is solely relied on
Iran.

2. After Gwadar power plant is completed and put into production, power supply can be
provided to the consumers nearby, which not only can reduce the power supply
stress of state power grid, but also can decrease the loss of power transmission
network.

3. Gwadar power plant can provide the free trade area and local residents with steady
and reliable power supply, thus decreasingeiectricity utilization cost significantly.

4. The construction of this project is in favour of further continually deepening Sino-
Pakistan strategiC cooperative partner relationship and facilitating the joint
development of the both countries in new period. By deepening the cooperation of
China and Pakistan in the realm of energy sources and supporting Pakistan
government to resolve energy shortage are in favour In facilitating the economic
development of Pakistan,steadily pushing forward the construction of China-Pakistan
Economic Corridor and the integrated progress of China and Pakistan. The
construction of China-Pakistan Economic Corridor will bring about the interlock
development of area economy, which is very significant for pushing forward the
construction of "one belt and one road".

,
/' 22. Conclusions and Recommendations

22.1 Conclusions

I
J

Engineering feasibility study has been performed for the Project on the site specified by the
GoB as per the existing information, the Sponsor's requirements and the requirements for a
thermal power plant. The following conclusionscan be drawn:

1. The power shortage situation of Pakistan is severe. The construction of this power
plant will not only meet the demand requirements of Gwadar but also adjoining
areas. The construction and operation of the power plant can guarantee the
sovereignty and safety requirements of the free trade area, and can be the first step
in making Gwadar a trade hub.

2. The construction of the project can facilitate the economic development and social
stability of Pakistan, and is in favour of further continually deepening Sino-Pakistan
strategic cooperative partner relationship and facilitating the joint development of
the both countries in new period.

3. The conceived proposal of the Project indicates that, the construction conditions of
this project are mature and technically feasible. Environmental concerns are minimal
due to the barren nature of the Project Site.



22.2 Recomm~.,dation5
22.2.1 Tentative ¢Onditions

Since the available '"fl,! formation is '.. ited~•••,t prese~.~.,.part
be determined ten~ively, and w be fI 'ally determin
The information and laffected tech lcal p posals~reas f

\ ! . " : !

f main technkal proposal can only
after condition is confirmed later.
lows:

( ,

nd supplier ha~ not' en finalized, lthe HUBCOProject
e fori the chihlacteri lcs, eX-factorY price and freight

I I

cause there Is no information on
area and sea area;

e because there is no approved

1. The water ir1~ke & draina
the ocean cij~rent, sedime

2. The power ~cessing sy
power acce$Ing system rE1

3. The ash yardl proposal is
on west-north ash yard;

4. Since coal source location
has been used as refere
charges of the coal.

I
I ' !

pro~sal is tentative
load nd the I~",k,ein s
m p posal is: tentat
rt. " : !I I i I

ntatiV~ because ther is not enoughLsurvey information

22.2.2 Recommendations
:1
Ii

I I' I' ,~, ,

! I 1 '

1. Further res~ch the poll s, la~s and ~~ulati ns of Pakista~ related to power
investment; Make clear th' revievf!& apprwal p , edure of domestic and overseas
investment projects as well s the Iresponsi~l'ities various departrrents of Pakistan,
and determrie the compet t departmeot in!char of this project.

2. In accordance with lnterna nal ~ngineeriJhgimp mentation practices, the investor
of PPAsignat~re represen ive shall compl~te th ollowing workatter it obtains the
implementatibn power of reject and befQre P and ExecutiPn Agreement are
signed:' :

a. the mcrttersto be i rnallylresolved py inv or are as foll(>ws:
i.• •Make clear al so~rce, su~ply ca city and coal quality; sign coal

supply contr , ,
ii. Conclusion i esters jointly-~nded
iii. 'Obtain bank an Pr9miselet1:er,an obtain low fin$ndng interest;
iv. Communlcat ,and ~,oordina~.,'",With, e existing 01', erator of Gwadar

; [Port to fulfil e proposal for ~lizin Ithe existing d~ck;
v: iprepare a ,mplet:e FeasibiliW S ' Report an~ submit it to the

irelevant dep mentisof the $~te 'ncil of China for registration.
b. Mattef$ to be lnterf d with Pakistan:

i Provide the rmiss~n authottizatio for the land and sea to be used
'for the proje; , •

ii. Conclude the ervic~ agreeme~t of e peripheral infrastructure of the
power plant Ith pa~istango~rnm t;

iii. ; o>nclude Ian agreement with: GOA.
c. The nIl.tters to be rnpleted as sopn a possible by the relevant parties

entruSt~dby the inv or: I

i. Employ an nviro~mental, asse
prepare Envi~nrnental Impact As

ii. Carry out fi~ inv~igation •for th
plant site an make ~Iear the,condit

· bass for th optim'zation of gen
treatment pr· sal.

j-

',-:J

ent consultation authority to
ent Report; ,

land area and sea area of the
n of the site tp provide scientific
I arrangement and foundation

_)



iii. Carry out topical digital simulation research for the ocean current,
warm drainage and sediment load near the site to provide basis for
water intake and drainage;

iv. carry out earthquake safety evaluation;
v. Prepare accessingsystem report;
vi. Prepare the Feasibility Study Report of dock and firing coal

transportation proposal;
vii. Employ law, insurance and financial advisers to prepare financial

recommendations to conclude financing agreement;
viii. Set about researching the standard PPAand IA templates provided by

Pakistan government, and tease out potential risks in the aspect of
law, businessand technology to prepare in advance.

3. With respect to the revarnpment construction of the supporting power transmission
lines of power grid, the investor may take it as an independent item to negotiate
with Pakistan government, asking for providing associated facility; or alternatively,
the government may be suggested to introduce a third investor to undertake the
engineering investment and construction even operation of the lines to have the
initiative in the aspect of engineering interface and schedule match.

4. The Owner is requested to continually collect and make good the initial data and
design input required for this project, and to complete relevant topic demonstration
and review as soon as possible, to provide scientific basis for the project
demonstration.
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