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4.1 A—)VRICKDFHEETMEEMDKRET

4.1.1 REFMOARE

2011-2030 @ NPSEP [Z&b&. 4—)Litig 2B TIL., 37,000MW 1D ZLDFEBRAERH
HEIhTWS, BEAICESLTEK. 3 7ays(Jayy |, Jayvs il 8L£070v45 V) DRRSE
ICE->TREFMBARNEKRIELTEY., ZTORRHEEZR 4.1-1, FEMAEZR 4.1-1 2R,

& 4.1-1 FEEFRFEEE

Block | Block 11 Block VI
Developer Global Mlncl:nhg?niompany of Engro Powergen Oracle
. Initially 600MW Initially 300MW
Capacity 900MW Increased to1200MW finally 1100MW
T CFBC Boiler Conventional PC Boiler CFBC Boiler
ype (assume) +FGD *6(assume) (assume)
Submission *1 Not yet Yes Not yet
Evaluation *2 No Under process No
Issuance *3 No Under process No
Tariff *4 No Not yet No
Security Doc. *5 No Not yet No
. F LBOD (1.0 m/s,
Water source No described fom LBOD (1.0 m/s Ground water
35 cusec)

HEt : TCEB
Note:

*1
*3
*5

Power Plant

Open Pit Mining

Block Il of ENGRO (600MW)

H# : JICA Survey team

: Submission of proposal and registration to PPIB, *2 : Evaluation Approved by PPIB board
: Issuance of LOI, *4 : Tariff determination and issuance of Generation licence by NEPRA
: Security Document/Financial Close (FC), *6 : FGD (Flue gas Desulfurization

Power Plant

Open Pit Mining

Block VI of KESC (300MW)

4.1-1 REFRDOFEH S
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4.1.2 3—)LERBIZBI+2H$ 54

1)

B—ILHUICR R KN EBRERERT SR, 20DOKRELHIFIZHL DS

&R PR IE

A—)LRAIZIEBEBELTOAARIE, 1,750 B EETIN TS, LMLREIZERIZHESN.

EIESEHO)—THD, F—ILRDERASITEER 4.1-2 [2RT,

£ 4.1-2 83— ILERDERDHT

As Received Values (%) *Average of Block I~VI

Heating Values (kcal/kg)

. Volatile Fixed .
Moisture Ash Matter Carbon Sulpher As received Dry
46.77 6.24 23.42 16.66 1.16 3,208 6,030

H{#8: Coal Resources of Sindh Province December 2003 Sindh Coal Authority

BRRKATSURDFEAE L. M RBEZRANV-BEREL LJ(IBEREARXDTSU
THD. TDTIUMNEIT 40% L LEEL-TWNS, LA L, BRZEFS-TSUMIET,. &S
LEAQ—D1=HIZ 40%KFEEL D,

LI=ho T 1 EZ EIFHF-OCE, ZBERECKIFORRINERZLITHLEDE/RISESL
ERAS—DRENDLETHD,

(2) IFERAKDHER

ROFEBEDOEKICIIDEGKOBBNRNELGENIENS, KBEERLRELGRED—DOTHD,
BATIE, BEKEBRBICHERT IEOICIFEAED K ARETSOMNEEBICELIIGAICER
LTW%, 2— Lk BIFIEBEIZKBED L, TavY I [TBWTHEEZFTELTLYS Engro
Powergen [&.LOBD MoE/KLEZBERF/KEE TLELI-KEFERTLHEHETHD. (5 &
5.1-2 38) BUKE L% %) 1.0m%s (35cusec) TRAMIZIE 2.8m°/s (98cusec)I=F B EITH 5.

4.1.3 #—JLiRBAIZE TR ER T RELRRE A

BRAERATEDRAS—EZDDAXAHY ., — DM RMABEAR A5 —EE5—DIEIRA
BERRA5—TH%,

(1) WERRRERAS—

—IRREERX R AR 28 4.1.2 [TRT, 20 CAD ETIIVHIERIAE X ESLERLT-
RAT—ORT, BBEAREZEEREAREZIERICERT AR THS. KFHOMNSHE 1000°CH
MFEHRE, SILEIRAEREEEMMREICEIEAA HABREISDEREEALTEY)
[SREFIHEITOARTHD COAXDRAS—(FEBHELI B FREINSKREDORAF—
(B ATRETH Do
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BRIZBEVWTE. TRTOBARHNELDENCHAL, TDIFEAENBEFTRTHD, Ff-.
FEAEDREBRBNMHMRBERAS—ZHRALTVS BMARE, HOY—ES . EESDE
B.BERFZDEELGTEDHERMBLSEDLDIEN D, TOMIKIZH > F-HRBLRERET M
ATLERATEHIENKRDOND, BRADA—H—IF. ZDEE IR T EE L EfTE/71\0%E
Fo T8, 1L HABRIMBERAS—ICLIEATESD, BARDA—H—IL, B TIREFMYRYIR
N)LYJ R BB MLADIILEREZUBEER. EVILDE 4 KAREFRLGETEELH D,

Drying Shaft
for Each Mill

Hi#2 :Coal Firing Systems and Component by Hitachi Power Europe DmbH

4.1-2 #BRFERAS—DCADET JL(Boxberg B Power Station)

(2 fEIRARBEIRKRARAZ—(CFBC)
BBAREKR(CFBC)RAS—(&. REIZHREISADRAS—TEMLTETLVS, ZORA5—
DORFIE. BEFLEMBEOHHEIEC BEVEEOERICHIETESZETH D —BILTE
BREKRAS—OBEAXER 4.1-3 TR,

Hi#2 : Clean Coal Technologies in Japan (NEDO)
4.1-3 EERRBERRAS—DHEARK
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®)

BT NOX & SOx D#HH I, BIERM KRR MERELLGCTHLHRITERFTES, BRREEKAR
15—TlE. BIRBZRRE—FEITERATHILITEST FATHRRBRGEEBFFICHRERIGHTT
O, BRIEICONTIE, B R A S—TIXABEREH 1,400~1,500°CTHABET HDIZ*IL.
fBIRRENRRA S5 —TIE 850~900°CLELVREF TR 5D, MBLREH 1,100°CE
HBZHE2MTEMT 59 —<IL NOX OEENMNIZONS,

LHAL. RETHBEERIKRNRIS—DRRXEBEILX 400MW IBETHAHIEN D, 600MW ~DTHE
RIXEMNERAELNDLETHD,
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R 4.1-3 AIFBLEHROLEER

. Steam Steam Boiler Type Plant efficiency
Steam Condition Pressure Temperature | (Steam Cycle) (LHV net)*1
Sub-Critical pressure 16.6 (MPa) 538 (°C) Drum 36 %
Super Critical 0 0
pressure(SC) 24.1 (MPa) 566 ("C) One-Through 38 %
Ultra Super Critical 0 0
(USC) pressure 31.0 (MPa) 596 ("C) One-Through 41 %

HiB8 : JICA Survey Team ( based on METI JAPAN (2012))

Note : The case of sea water cooling system is installed. If the case of wet cooling system is assumed to decrease several

percent efficiency.

ATIE CEHRBALIZ &S ITRBEA X (k. BERRBK) O 2 2OAKIE, & 4.1-3 [TRLI-3 2D
ARIFUBEHEAEDOEIIENTES, LHL. —HIIIZIE 300MW IF5RDRAF—IFRF LK
(FERRE) ZRAL. 600MW Y5 ZADRAS—[FEFRX (BERE. BLBERE)ERALTLS,
COBAK. RAS—FSLERETRICEREGYTEL L BEEREF-ITBABEREDE
[EGHIRATELGLDSTH S,

EIEN-BENSHBNELREEFE, TIUMNERFELS, — A BRARAS—F. R15—
BT DEECLILEHC=OI, FYBRLLWKEEEERELE-AIRESIEARDONS,

BAREAEARAIEHIZHORMTHY. TIUMIEIH 3nHESNDEEESND, B
REDEIRIZDFETDEOVODNATINS, EEETIX 600MW I5ALEDI=ZYrDORALDH
. BREERERKEHEEALTLS,

BREREIZHLTIEILIYVERICTHAS-OICHBEREICLHERLTELSI=-EMEESILENH
B ZMDERARM-DERENRELLER T HE 600MW TIIEFDEIIT<HI M EHAIINS,
BARERELBEREOERICINTIHMTRAEHRET S,
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(4) RE=.1=EXIEL1000MW 95 ZADEE L. ZLDA) IR HEHERELTLVS, KOEHEXEK

KB EDLEE, AAAXCKKEELGCZTDREFGSOTELGYLETHDIFELL, L
L. KDFEAENREKELTEDNS AEFDHE TIIKOMEIBEIZNNIH 80 ¢/t br&
BEL. B LLDARKAKERICEITHRKRMGKEREELK 4.1-4 1ITR T,

R 4.1-4 ARXNDEEFROKERE

Water usage Total water .
. . Calculation .
Plant Capacity | for cooling per usage for base Cooling type
100MW cooling
Engro-Powergen 0.083 m°/sec 1 m°/sec
(Plan) 1200 MW (2.92 cusec) (35 cusec)
China 0.063 m¥sec | 0.634 m*/sec . .
(model) 1000 MW (2.24 cusec) (22.4 cusec) 20Mtlyear+1 Wet cooling
USA 0.075 m*/sec . .
(average in US) - (2.65 cusec) - 2700l/MWh*2 Wet cooling
India 0.083 m¥sec | 0.833 m*/sec . .
(simulation) 1000 MW (2.94 cusec) (29.4 cusec) 3000t/h*3 Wet cooling
India 0.0153 m*/sec | 0.153 m*/sec . . :
(simulation) 1000 MW (0.54 cusec) (5.4 cusec) 550th-3 Dry air cooling
Japan 5 m’/sec 22 m¥/sec 3 Sea water
(existing) 440 MW (177 cusec) (777 cusec) 22m-Isec4 cooling
Hi#:Prepared JICA Survey Team

Note:
*1 : Coal Initiative Reports White Paper Series “ Coal in China Resources, Uses, and Advanced Coal
Technologies “ Mar.2010
*2 : Water Conservation Options for Power Generation facilities ( Power website in September 1 2012)
*3 :“Report on Minimisation of Water Requirement in Coal Based Thermal Power Stations” issued
by CENTRAL ELECTRICITY AUTHORITY INDIA in January 2012

*4 : Not include water for boiler use

AVRIZHEITERKEE 38 CTORETIK. BXAHMARICBEATERAHNARERALE
B.FREAN 2 &, THhb5 7%EMT 50 8EREL>=, LEA>T, ZERAMARIL.
[CEEICHITEMRETEABBIARCDE S EO M LLENDBETHD, KIBIZZ—)LihiE
[ZHTBERARMAREAICK T HHERERAT S,

R 414 ITRTEICEXSHARERALTVSSRBISUMIBNTY, RSN AHIK
2. 100MW #7=Y 0.1 m*sec(3.5cusec) A F TH 5. LI=A>T. 1,200MWDHEIZERTHKE
1.0 m®*sec(35cusec) DA EITEYITHD. &I 3.4-2 ETOAERETHRARF-LSIZ, HE
2,000~2,500 A b/5E(0.63~0.79 m¥sec (22.2~27.7cusec)) IkKESN BT KER MR ZE
LI=OEAHIKELTERATHILET, HBNICHIET 5 LLAIRETH D,

JOvy I CII-RIREEZEFMESE 2 Z(082D)ICIKICEFEFNDIENITSEET L. ERES
AERRATI—IFFRATORSTEREMRT HRAIREMEAH D REBRE (I RAAS5—
THRREEATNE BREGED XROBROAEEHREL, B LRABEESIEEIT, RWE!
DEIEDBREBAZBEALDHARTIE, ARICEFNHESNSILFNER—FREHI-Y 285
b DBRIELEERDN+2ICFGoN, TISUMRKOREICERTES, LipoT. 20T0YT
JhTIE, BREZET VMR ET, TNITES>THALWKIMEIETES, 1&. BESN TS,

L RWE AG FA4YDEAHS#H
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(®)

(6)

LAl BIEDERDBIEEEREIERMTIIRG - RITHEETHS. £ ARFDESD
BARAOERIIFEREICEL BDEELYDLGRLHEBESN ., BITWGET —2DEH LI,

A— LI TOE A AN AR IEAORES?

EARMARDBLEARIL, BERXANAXICHERTEND, LEA> T, SYEBORELE T >
Fa—THEIBRE. HELDT7UETDE—F— BYICERHAERTDHELSICHENSDH
TIVREMB-OICHEEMIRELLG LI LMD, ERANAXDOHKERDOEFIRME., — %
[SEXAMARXEFZRALETSUMKY 10% U EEMTE5ERAFNS, EAAMEBEDHNDD
RARELTIK BRAIMARICLLELT 3 55 5 £S5, —HlELT 500MW DZEAAEA X
ARAKNBEEFMONJUBELREH NOEAREZR 4.1-4 ITRY, [IBD EF EEBITEKFR
DKBEDELGY | IRBREN TG L=H. F—EVDORBENRDLI—EVHNELZETS
25, ALY, REBEHDETIEL. KB 40°CIZHELTIE 10 ~15%. KR 45°C Tl 15~20%IZ
EFTIHIEL LMD,

(Power Station in US)

40°C to 45°C

24°C 38°C 52°C
Hi#8 : EPRI

4.1-4 FEHOHAET

ERBRADI—NVTI7UEEYRESHMN ELDERIEN L FINBNEEMEE ., E B
HAODETZETSES,

RIRBRNER

BRARBERAS—TIE, HERBITOREHARSAV(FC HARSA) &m0, BRE
ERDORICHMEESSVERHEEERE T HDN—RUTHS. B 4.1-5 [CRRITIREF
FBH I KRR ETRY

2 http://www.powermag.com/water/Water-Conservation-Options-for-Power-Generation-Facilities 4906 p2.html

Water Conservation Options for Power Generation Facilities (September 1, 2012)
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Electrostatic Precipitator ~ Flue Gas Denitration Flue Gas Desulphurization

H{ 8 : Clean Coal Technologies in Japan (NEDO)
4.1-5 RERMBIREX KR

WRRARAS—TIE. F—ILIRDIGE 1% U LDFEESNEFTNTNDI LN D, BIEREE -
THEOICHRBREBEDRENVETH D, B 4.1-6 [T—RULEXBREBNDTOLRETT . #
EHRFIZ, R5—ELIzBIKE (CaCO) ZRTL—L., HHEF D SOx HRERIGSET. BE
(CaSO)ELTRRFPOBMESMNREIND, COVATLAIIRBEENZLERL TSV AT
LTHD, EADRMEIRBEAKMED 10 H5 15%1EMTEERELOND, LHL, 2—ILikIC
HOESHEBEEATHILICE>T 10%UTICTHIENTELAEEENH D, BARILEEL
WRBERHILNH D012, BARDA—D—EHATLREKEOREAFEROFEMEZHLTL
%,

Courtesy : MHI Web Site
4.1-6 BifiEkEDRE

BB SRICDLNTIL, BRAEEEIZE R T, B NOX/ \—FT DERANARETH S,
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(@)

SEEFRRIHNT HIRE

A— LR IL., IEFEEE(3200kcal/kg). BiE 5 (40%) DBR &IXLVE , 2— )L ihiE TIXBEF D H AT
THREILAETHD. B 4.1-2 [TRLIEEIIC, &ii. BRAOREA—ANEFZL-EEZEAX
USC WM RARAT—ZHEST D, 2—ILHIE THEIN TS 600MW T5UREIFEALERLH
BERETHY. BFRIRAME US$1,700/kW M5 US$1,800/kW ERAEND, B REEMHIZIE.
B 4.1-6 [RUIBREBDHREZHRET 5. BROEEA—D—DHRFREEIL. RICEERND
HRBEFTIFCERKTHKEEHT AT LICHE>THEY., THRBEMENSHS.

BIRBRENRAA T —EWIRRARAS—DBRIE, BEDIKREEIZT HE. 300MW VSR (EEIR
RBRARAS— (BERRE) . 600MW VSR I A A5 — (BERFIE) DERZHET S,

HEILIRERELRI—HADEBRER 4.1-7 ITRY,

Steam
MPa Pressure

310 | upper 593°C
Ultra SuperCritical

241 |- @ under 566°C

Supercritical

221 Critical pressure
e <> CFBC Boiler
PC Boiler
Sub-critical
200 400 600 800 1,000 MW
Output

Hi# : JICA Survey Team

® Adoption of Supercritical PC Boiler is recommended for 600MW class.
e Adoption of CFBC Boiler is recommended for 300MW class.

417 B—LERAS—(THT BHER

Ff 4L AE BROKED 40°CLLEICRHBMNER 8 MABKIEN S, RtFICHT
BEAAXDEAE. BROREBHASKBIETIEILETSITHIET ILENHD. #l
HmEEHY. HFEHNETIE. KR 40°CIZENTIE 10 ~15%. KR 45°CTIE 15~20%I2F T 5.

LE=AoT . ZAARXDERISONTIE, A T74—PEYTAZITICEEHET S,
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42 WTFHREREDTREM DRSS

421 — i E

ARMTHRIE (UCG)ICE->THRELEZARSTARENE 1 100MW OERIETSUME, DX
RERZVDToOTLUT 50 EULFEVDTVS, I THARIEDTOERIE, EfEER. ZX. B
RLREDBILFZERBISEIALEESEDLDOT M ENSEERAFE->THREMYE T AiE
THb, ARETOERFE M TOARBATAREFTLRBESEHLOT, ZBIERFR(CO,).
IKF(H)—BRIERFR(CO). AU (CH)BEE DR R EESATINS,

422 3—)LRAIZHITH MM THRIERE

422 [2A— )Lk BIZHETE9—IILRAICE T2 T AR OB ERHETT . Tf-. K 4.2-11C
A—)LRBIZBITAMTHREDBMEETRT, T-. BE 4.3-1 BXUVEE 4.3-2 |2 UCG AP

IDERETY .

Air, Oxygen & STEAM

!

H{ 8 : Underground gasification project Thar

Product Gases (CO,,CO,CH4,CnHm)

t

4.2-1 W TFHRERAT LD ZE

R 4.2-1 A—)LRBAICH TR THRIEDOBE

Description

Specifications

Land acquisition

27 acres (11ha)

Pilot burn was ignited

11 Nov, 2011

Length of gasification reactor (cavity)

estimated 25m, diameter 2.8m

Demonstrated success

2 wells out of 43 wells

Heating value of produced syngas

945kcal/Nm®
8 times less than natural gas (10,000kcal/Nm3).

Hi# : Underground gasification project Thar
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HiEL : JICA Survey Team Hig8 : JICA Survey Team
FE 431 7O 05N E FE 432 ZRBIUVHREE
FRDORDEBELTHRABRISUMEEHAREE T 8~10MW DHRETFULOEXEEH

BLTL%. TNEAE, TODTIMNATEAT BIEN  ZOBEDERMAFOBAHRE, 74—
IO ECEREMADFAAEL LN TS,

COIAAYRTSUMNEIHBAEATHY . REFEFXREDNFRAVDENFRIZHFETS
[ZIFINSTES,
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4.3 HBRFAIZSTHIEEDY)—2a—)\TH/AD—

EERRKARBIEMLODOHS, ARIEEHORARHRICHEAMEENLRELTEY. BEET
HARMPIGERINS, LML, RRICEZSEZEOMBKERILOHE AN LRLHE RIEFEx
ROZRIERFRHFHAIBZEERTDRENHD, BADY)—2a—)LT9/A0—(CCT) [F. T
FILF—RELTOERFBADAHFTIIHRDMN TISATHD, BRAREOERLLR DK
BITDOWTHREERER OHFHFIM DL ONETEITHENT S,

H)—>a— )L

RRFERER HEKRER LT R
B IR PAIE CO24 B[R
A B K S AT H R BT
EESRIE (SC) - BARARLEEHKEIGCC)
HERRE © ARARLBHEMEESFKE(GFC)
HBARERRIE(WUSC)

BB < B 5L E (A-USC)

Hi# : JICA Survey team

4.3-1 BRIZEFE9)—ra—ILTH5/80—0DK%R




NFXRAVES— )Lk BRAREZECEIT-ERRE - ERRAE

4.3.1 H Rl
(1) HARARELEEFHEIGCC)

HATIX IGCC [Zx{ T 2ERIMEERERH 1999 EIZRIIAS ., 250MW DRI TSV MINRIEE
BEARTERELLEGENITHhN TNV, 1990 ERIBEEZRIIBLI-L DD IGCC T35
UROWRRIE, FHLLVMERIZIZEAEARShTOEN, K 4.3-2 (2, REIFD#ERETT,

Hi#2 : Clean Coal Technologies in Japan (NEDO)

4.3-2 FIIFOREHER () . HRIEFOEER)

4.3-2 DARIZHRLFDOEEETT . MBELTORREHRLFTFHROBRERIZIRAIN,
ZTDLEEIZHIHTRAILEZEDTENSHRIED=O DB RMNFEAINS, HRIEIZK>THRELS:
HRIE BHEBTIEVCAZERELE 1200°CHRDHREI—EVIZELND, BT ADEI
ILEX—IL. HEEURER (HRGC) DERELTHIAEN S, 2D IGCC P RATLIZIFERVAR KA
RASN TS, BRYAARD IGCC LEERTEWAMNRICHELEBEINTILVS, IGCC (&
WAEXRRETHY . ERLTEVGRRFAIRSNDSEZEZ TIVD, & 4.3-1 [Z IGCC DEMRZE
FEHI=,

% 4.3-11GCC DOERIH

No. Advantage Description

1 High-efficiency The efficiency of IGCC is 42% due to boiler is 1200 C
class for the validation phase at present. However, in
case of 1700C is adopted, efficiency will be more than

50%.
2 Utilization of Lignite Coal It is possible to use lignite coal for the gasification _
3 Reduction for the usage of water Since IGCC is combined cycle used by gas turbine, it is

possible to reduce water around 30% compared with
existing coal thermal plants.

H# : JICA Survey Team
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@) BEHRARCHBHEBESEE(GFC)

MHEEMEMAHLOARAREEESHB(IGFC)DREN. BATRAEMIKBINIZEZHATH
%, FERDEOIIVIaVICAITEV AT LOBEZEZE 4.3-3 [TRY, KD IGCC TR A
BN ZATLITAMENCEND 3 ARDREES AT LEMAEGOE VAT LIZES>TEY.
—BOMERLNERTELLEEZI TS,

Gasifier Gas clean up CO2 capture & recovery
Air
separation
unit
Fuel Cell

Hi88 : CCT Workshop 2012 (J-POWER)
4.3-3 FROEOIZIVI avEMDIRTLEE

AR - BRI KU FHEZEAEHLE/\/OYLTRMNEAGLE) 2 &IC, KIFY—)LozoTOdx
Jh&aaLi- 170MW fREERVGA IGCC MEIEFA . E581%. BEiEfF L E AT D thEHRVGA
# IGCC DEMEIHHT 2-DIHEINECHTH D, RHFD CO, HBERIEHESATEE
SEERERAS 2017 FEICRIIASNDFETH D,

CD IGFC Y AT LDNEL 55%EBESN., [RED IGCC LYBLIENH D,

4.3.2 Axiwieir

ARBCIEBREBEDSRARE LT HEET, EOI MR BRE GRS EILEEKRT S,
ARBCEMIE. 20 HIZMNORVICFHARSA Tz, TORFEHORANTANRCKEICHBSIN
SO FRL T UV oz, KEIRIEGEAIL. 1960 FERMN B 7 IV AOREDHELGE
HIDLBETITHN TN, 1970 ERDA ML avIPRBMIBEDBNN D, 1980 FRIZIE
BRMCDEHRABERELTHURMAEZHU Tz, LML, 1990 ERIZIERBMORAARMNEL
ERLE-6. CORMOEFEDOEAIED REBELIEELGSTLNS,

ARRIERME, EEREEERESIE Y ToNnD, BEERILEEDHER 4.3-4 2R,
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DAO: De-Ashed Heavy Oll

H# :Overview of coal Liquefaction (US-India Coal working Group Meeting 2005)

4.3-4 EERIEEZEOIO—EF

E#ERIERE (DCL) [FRSY—ICLE=M#EIz, KkELMEEREEEKAZNA. S EEEL
THPBL.ERAARBRHOCERBORLBES FEEICERTIAZTHDL. BXD
KOBELCO [Z&k>T#ixi&iL (BCL) £MASIN TSI DEED—DIE, HTHIZIEFEIIL TL
B EALEICIEES>TOWEWL, FETHE, BEICI>THETIC 3000t/ BOERAT IV MY
2008 F[ZEFHESN TS,

FERZORRMLGEEZR 4.3-5 I2FRY,

Hi#: Overview of coal Liquefaction (US-India Coal working Group Meeting 2005)
435 MEREHZOIO—E

FESEE 2 DOIRICHTONS, E—RETRRESHA R (CO+H,) ITHEL. RIZED
HRERILTHIRELGOTLVD, EROEKJEHBEEICMBALERRICNATHRILT %, AR
PORKIIEROKERERGL, ZBIERER., —BRIERR. KR APVGENERSND, =
BAERRERRPISHRESN, TOMDAIRARIE, Tavir—- AT E/. AR/ —ILER.
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DAFIERGEDRILEIRICELGND, T4vivy—-bOTL2BREHRRIED— MG
T.EA77VAOH VIR IFIOERMEERALTVS, FERIEEEI S DEIERMIRET S
AERIZEHEMENLDENYTH S,

ENENOEMIE—BICEERLFFECEETEGN, BELESERIRN, TIUMNE, HRER
B E A RMEIKOCEFRICE>TEILT A THD LML, EEMIZEZFE. HVIL-UUFHR
EELEMMERBIR IS T DA REITHL TREERLTLDHETHS.

EESET, KRBEARELLGOTV D, MEREL. BEROTROAFS#LIMGED—D
DERBETHD,

4.3.3 T DD FrE i

@)

HREFMT DM, tHRMEETEELBRCERMAREES-OICHZLDOEMHREDOHAH
AN TVE, BRADRAVMNIBBELERARDIZEENTLSEDDREDEETHD, HAD
BHOESHIEIAVRRLTEDRAREFE>TULKDOMDHAEEFIT-o>TLVS,

MERMAICEDHBRBE (UBC)HMT

BRI 1990 FRASER MR OB EDBFEAMIZIRYMBA TS, 18R ZE (UBC) &L
EFATOEHET. TORBFEARORSOEMHZEET, MALIEBITERMRERAL
BHEMITKDERET 7R THED, UBC HER 4.36 (TR,

H# : KOBELCO TECHNOLOGY REVIEW No.29 Dec. 2010
4.3-6 UBCOZTA+EX

UBC 7OtRIERDELSIZHLTWND, BERERDBEL. MELEERETAI7ZILEOHRLEE
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)

BHEEOBEMPICHIESE. 130~160°C. 400~450kPa DEHE T THKT LD THD,
ATOERFEHELEDTIIEL CNFETOHEERBROBERLLRDIEKIGEZD—DTHEHH,
BBEROBR/MELHKLBEDOEFEROBRNAESURREATHIEEELTIVS, 2012 F
FERIEEAIEDEZOICAURRITIZEWNT, 600/ BD I yMET S D ERERIBLTZ.
BREEE 600DHERMSIESNIZT U4 ybOEEIRME, — Mg A US$ 90/ton DL
RULTHETRIHEELNHIEEBEL TS,

EmREFMALLRIERHOBRLETS U

JCF LIERE SR M DELNI=FHLNORSY — L= BN BAFKL . £/ 1 B EEETE
BHEIMTTUbE 2012 F£ 5 AICAVRRO T TEBSE ., 2014 £ 3 AFTHBREGZLITIEET
Hb. CORGD B ML, BEEFTBOE SR CEMRFGREEEHEERTHLTHS, T
—ILAZY)—OREMIE . ERDOT—7ryMEKIZHL 30%M5 50%E<TSHEEXBELTLY
%o

Courtesy: JCF Brochure by JGC Co.Ltd.
4.3-7 BRGRICHTHHMAT)—L &%

MELERARESRSE (15MPa 330°C) DIRIEFHICELZLIZE>T, ZDHELIHKME
MOBKIE KEREYITKAU)IZEEL BREERD ZLDRTYM AR DD LIGHEE) ICEF
NTOKAFT T 5, FHARMFEMZE A EIZE>T IRR IR A DI H LKL, HLLH
HIN-ERAREESYESTRIY—IKIZAY | BIAD DI GRIFIRO A R FEHELTL
ZTEDD, FRBEEE-TLS, .

ERROMEEDEILER 4.3-8 [2RT,

3

JCF (BEERARMH) RAER




BAE EB

&

FFETE

Raw coal = De-watering ( 15MPa, 330°C) = from hydrophilic to hydrophobic =  Slurry

Courtesy: JCF Brochure by JGC Co.Ltd.

X4.3-8 IEGRBIERDRAS)—EtTOER

(3) EMEBRIIERM

i

DEEL. ERMRERREFEIIBFEENTERNLZETIHAETHD K 439 IT=FF
INRELTVASIDVRATLDRERETT

Courtesy :MHI Technical review Vol.48 No.3 (September 2011)
® 4.3-9 BiREFEEDHER

FERN\H—oiGESNERMRE, 757y v—THEUGRES(HE) [THRSNh. ZI8E

BIZEbND, EFSn-AREAHNEINE=OL RA5—fiGEhd, BRMoFEELEHL
AIFERETBEEND, —BRE AR EREICIYBUVERSLTEZEEEDOMBRELTHAYT
BHTET, BRERUNY HEMNTIRELE D,
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4.3.4 BEROEMOEBALE

AADY)—oa—LEMOBREKRER 432 12FT,

% 4.3-8 91)—>a— LT (CCT) DEIFEIKR

FFaRk -
s | BEE | MREE | oenod
L) ;
DI BIREER 15— =% ) BAL °
DERRENRARAS— F(~400MW) N A ©
DERARLEEEE F(~300MW) x EE A%2
VERARCHHERRE | T | % L A%
5) A R iRAL - 7 R ALl $ $ AL (Ex=) A*2
6) 5 B R E BT (UBC) | /M (~15MW) $ EEN2 A2
DERRSI—IE I~tomw) | EALERS A%
8) 1B BRI ey | T a2

Hi #8: JICA Survey Team

SERR 1N FIFREE. PSS E T, K 15ELL k., %2:5~ 1041, *3:10~204E %

IGCC., HARL, RILIGE DD MM IE. MEELEFDEFETH S, IGCCIEEMMICIEBMET
HEMNEHHEIARM OUNBETHY  HRL-RILEM L. KEEE~DEEERERRLEZED
WENDETHD, LKL, BILEGARIEICEDbNIE, ZOHEMIBOER IR TEAMEE
BOmEEMNBNEEZ D, COBRT, RICHEIGOAREEAHLETNIL ARARLEERE

THB. F-. UBC-RILBEFUVRT)—LIF. Bkl EE

ERESND,

p—=

172

R RELTOERESENATNLD
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51 EHEER

FoE FAB-BAEAVITHRE

5.1.1 2—)LA:Bhik DR K

(1) HERM

BRA—IILRBARRICIE AR X AREBAMEIFEELLELD LHL, FREOREFRERDFHEN
Hb. BERICHET25— Lk AMREOREROEAMNGERKGEEZE 5.1-1 ISRT . FEROD
EREEEBARETIEAEVAGEVDFRDLECELEET 3,200MW DOEBRAREREICKYFES
NTWS, TN RELI-BEHENTFOZTOMDBEEMRXITEE T H-DIT2— LK EEE
7% 500KV E BRI 500kV EEBROEERNDELLS,

£ 5.1-1 4—)LHR(ZH TR HEEFFOBFEE

Name of Block Name of Developer Capacity Remarks
Block | Global Mining Company 900MW
Block I Engro Powergen 1,200MW (Finally)
Block V Government of Pakistan - UCG Pilot Project
Block VI Oracle & KESC 1,100MW (Finally)
Hig8: TCEB

(2) EER

A—)LHIX(ZHLNTIE, 132kV EEHRE 66kV EEBRHIBERIOEBHBIHEHRIN . ARSIV
REBOAVREBTHENEDHREZTo TS, BIALY 500kV EEFTIE. 2—ILH5H 250km
BENT-Ov L2 anIcET S, TD=H. KELIZBENEI—ILHLBNDEEMR AT S
=12, FEFRDOREERRTICL 500kV EEHEERTIVNELNDHD.

EH 51-166kV AR5VaAvhEEH

BE 5.1-2 BifF 66kV XELR
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5.1.2 500kV EERDIEREE
(1) 500kV EEBMHRDE—ILRENDIRRETE

EFRLERRDI=6. NTDC ([FHA— /LR AD 500kV EBIEDOILEEESTELTLNS, 2016-17
FEIZHFE5—)LH X ESDD 500kV H&U 220kV EEHEZR 5.1-1 I2RT,

GUDDU RY KHAN

500/220kV DADU NEW

.
°®%%

500/220kV JAMSHORO S/S N
HUBCO E DT /- -/- -‘.
LEGEND e :
: Existing THAR Coal P/S 1200MW

: Planned

5.1-1 SV RMEDD500/220 kV £ T DETE (2016 — 17)

(2) 500kV EEBHRILRICHEHSEEFE

NTDC NEEEIZEYRTI—TEHE|LT- 500kV EBHEOILEETEER 5.1-1 LUK 5.1-2
IZRT . 2—IL — IT«47ED 500kV EEHEDHLIRIZDOLNTIL, NTDC [EBARD ODA O—Y
[CEBTIEERCELELTIVS, Dt 500KV EEHRDILIRIZDLNTIL, ADB OEERIZLY

EEESNDFETHD, BH.PC-1 ITENIE, ADB ERICLDEBRDILIRIL. 2016 £ 6 A
[SSERTFREELEOTLNS,
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GUDDU o

500/220kV DADU NEW

.
%%

500/220kV JAMSHORO S/S

HUBCO
LEGEND
 Existing Request for JP Loan
........... - Planned
Hig8: NTDC

R.Y.KHAN

THAR Coal P/S 1200MW

5.1-2 500kVRYET—IHRiRICIRH D EERIC KD EFER

#F 5.1-2 500kV T« 7)) BAEARR B B D500k ViE EHR D 75 &0 6

Description

Financed

by
ADB

Request
for
JP Loan

Owner of
P/S

Between Thar S/S and Matiari S/S

Construction of 500kV Transmission Line

Construction of 500kV Thar S/S (ENGRO P/S)
Construction of 500kV Matiari S/S

Extension of 2 x 500kV Line Bays with 3 x 37MVA Shunt
Reactors at 500kV Matiari S/S

Between 500kV Matiari S/S and 500/220kV Jamshoro S/S
Construction of 500kV Transmission Line

Expansion of 500kV Line Bay at 500/220kV Jamshoro S/S

Between 500kV Matiari S/S and 500/220kV MORO S/S

Construction of 500kV Transmission Line

Construction of 500/220kV MORO S/S

HE: NTDC

®3)

22— )Lk B DR

A— )Lk B-IT47 ') 500kV EEBLED FIS

PE(E NTDC DT THFH D SNC-LAVALIN &/%

FRAOAO—HILAVHFILERTHSD NESP [CLYUERESNTLNS, £f-. 500kV =TI F
% PC-1 [FERICABINTHY. T7APIMERAILH Rs. 223 ELA->TULVS, 500kV X E R

DIL—FRBE IV EELGHM ) AELLTISTRY .
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LEGEND
- Moro S
: 500kV Transmission %
Line -
INDIA
PAKISTAN
Hala
atiari -
Mirpurkhas
3 Umarkot
Hyderabad : 2
Navisar -(Eha'if' I
3 ‘ oalfie
Karachi kot |
ke g Mithi
o WaLngo ° Islamkot @ |
ARABIAN O s p Ve
SEA RANN OF
KUTCH
L_S0km
Hi#8: Prepared by the JICA Survey Team
5.1-3 500kV EERA—IL- ITAFIEDIL—FE
# 5.1-3500kVEEMR 2—Ili— IT4TURBIZEZEOLIEEHAMI R
No. Description Unit Qty.

1 Tower Nos. 694
Conductor (Arucaria) km 6,300
Shield Wire km 263
OPGW km 263
Insulator 82kN Nos. 20,056
Insulator 160kN Nos. 290,996

7 Conductor accessories, hardware and grounding sets etc. Lot 1

Hi #: PC-1 for Interconnection of Thar Coal-based 1200MW Power Plant with NTDC
# 5.1-4 500kV ¥ T47") BAARTDILRIZHELSEERMIUX

No. Description Unit Qty.

1 Circuit Breaker Sets. 5

2 Bus Isolator Sets 8

3 Line Isolator Sets 2

4 CT Nos. 15

5 PT Nos. 6

1) | Lightning Arrestor Nos. 13
2) | Shunt Reactor (3 x 37 MVAR) Nos. 2
6 Spare Shunt Reactor (1 x 37 MVAR) Nos. 1

Hi #: PC-1 for Interconnection of Thar Coal-based 1200MW Power Plant with NTDC
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% 5.1-5 7ACIYFIRMNDBE

Unit: Rs. in million

No. Description Total
1 Construction of 500kV Transmission Line (250km) 15,945.36
2 Extension of 500kV Matiari Switching Station 1,418.34
3 General (Transportation & Vehicle) 30.25
4 Engineering & Consultancy 347.91
5 Others (interest and others) 4,563.87
Total 22,305.73

Hi #8: PC-1 for Interconnection of Thar Coal-based 1200MW Power Plant with NTDC

(4) 500kV EEBHRODEFRRAT 21—

A—LIKBHREM~NDEERETEICHFEHS PC-1 [CERHBSNTLNSIERR 7V 21—ILER 5.1-4

2R
The dominical year 2011 | 2012 | 2013 | 2014 | 2015
Work Item Fiscal year in Pakistan 2011-2012 2012-2013 2013-2014 2014-2015
Month 9] 12| 3| 6] 9| 12] 3] 6] 9| 12| 3] 6] 9| 12| 3] 6

Appointment of consultants, design, .

drawings and preparation of bidding
2 Bidding [
3 Evaluation & award of contract [
4 Civil works ﬁ

5 Manufacturing and shipment equipment %
6 Installation & Erection %

7 Testing & Commissioning H

Hi #: PC-1 for Interconnection of Thar Coal-based 1200MW Power Plant with NTDC
5.1-4 BERTTa1—)L

COEBRTDa—IIZENIE F—ILERBEADEHZEIEDSE T & 2015 F 6 ALHE>TLVS. L

ML BRFRICEBVT, BEHMEELRFSTHELT . CORTDa—ILEBYITTERM T S EIERE

THEIEETEIND, £f-. CORT 21— )LIEO—ZHIEHAHMEEEELTE ST AL,
AFRLEHES LURZMEEN . TD1=H. BEMBRT 21— )LITT 5120 KIBEIEENBET

H%,
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(®)

500kV % BHRDERAE

B—)L- T4 7" )EID 500kV X EHRIE. MHARFEEL T Block [| DR ERTICHE#RT 57022 [E
WRTRETHLEFEEIN TS, 500kV EEHRDERRIT AAAC D Araucaria ZERTHE
M FIS TREINTEY. Araucaria (£, N-1 S RTLEZERTDHIHEE.75 EQOEHREERICE
WCTHBRERENH 2,700MW THD, LHL. BRICEKIESh-REFRBRRAE TIEL. XE
BEFDLECEL 3,200MW THY  FREERETHS 2,700MW ZiBB T 570, #FT=ITEXE
BROEERNVEIZLD,

500kV Transmission Line 2 cct (Araucaria)

500kV MATIARI Block Il P/S 1200MW
Switching Station (ENGRO)

Initial Stage

To be constructed
To be added Lcct 500kV Thar Switching station

Block Vi P/S 1200MW

Lo (KESO)

Common use
500kV MATIARI (Less than 2700MW) Block I P/S 1200MW
Switching Station (ENGRO)

500kV Transmission Line 3 cct

PR}
FYd

In the Future (where generated power is to be increased)

Hi#8: JICA Survey Team

B 5.1-5 500kVEEBRDERAE (FVPFIL)




SE5FE FEl-BEA TS5k R

5.1.3 500kV EBEEHEICHTHIRE

1)

{E1B L E R (LL-TACSR/IAS) D% A

3,200MW DHEREBFIDIENHY. SHITIFRESDREFORBEDEENH D=8, AAAC +°

ACSR D &5BAEDEMRD 500KV EBHRADBEAE, BFNTE BYITHEL, DhdED

Bfffbshiz 3,200MW LLEDBEDEEN ARG EREBERTHENEELL, TDH. +

—HLARNERERT H1=DIC EBEBFEDEMI L HIENTESEIBRER (LL-TACSR/AS)
BRAZHET D, #ETHERAEEE5.1-6 ITRT,

500kV Transmission Line 2 cct (LL-TACSR/AS)

500kV MATIARI Block Il P/S 1200MW

Switching Station (ENGRO)
Initial Stage
Others P/S

.
o’
.
.
.
o
.
.
32

To be constructed R
500KV Thar Switching station HE .(Global .M'“m“g Company)

-
o
o
.

.
ot
.
.
e

0 BiockVi 5is 1200MW

l.‘
R
:
: :
"
*eeant
} i

(KESC)
Common use
500kV MATIARI (Lect: up to around 5800MW Block Il P/S 1200MW
Switching Station in case LL-TACSR 750mm2) (ENGRO)

500kV Transmission Line 2 cct

In the Future (where power stations are to be increased)

Hi#8: JICA Survey Team

X 5.1-6 500kV EEBRDERAZE HEE)

LL-TACSR/AS (&, ZBORDEBS SUVEEREFEASIELILELL DI REF TS, #*
BEOREZEFHIEDEE. BETERVWSAXOEREALEY. 1 HLUYVOEBROBEELTH
EMRELSN TS, LML, LL-TACSR/IAS [E7ILE=) LOEFEZE LT ILT. BEFD ACSR
LRI E T BRBEILEERT HIENTES, LL-TACSR/AS DEFMAME S LU AAAC D
B LEERER 5.1-6 ISR,
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Same diameter as existing ACSR

Hi#: JICA Survey Team

% 5.1-6 AAACELL-TACSR/IASO LEB%

Two aluminum layers construction

Trapezoid shaped TAL wire
(Thermal resistant AL alloy: up to 150 °C

g

High Current Capacity

Extra High Strength

Aluminum-Clad Steel wire (AS)

5.1-7 LL-TACSR/IAS D& &

AAAC LL-TACSR/AS | LL-TACSR/AS | LL-TACSR/AS
Description “Araucaria” 430mm? 550mm? 750mm?
820 mm*

Overall Diameter (mm) 37.3 25.2 28.62 32.9
Sectional Area AL/ Core(mm?2) 821.1 429.1/29.09 550.4 / 40.08 751.2/33.00
Nominal Weight (kg/km) 2269.5 1,399 1,814 2,310
Min. breaking load (kN) 242.24 106.9 140.5 159.9
D.C. resistance at 20 degrees 0.0406 0.0677 0.0526 0.0387
(ohm/km)
Allowable continuous operation 75 150 150 150
Temp.

Applicable N-1 : Ambient Temp. Up to Up to Up to Upto
System at 40 degrees 2700MW 4100MW 4900MW 5800MW
(Transmission Ambient Temp. Up to Up to Up to
Capacity) at 52.5 degrees , 2300MW 2700MW 3200MW
Transmission 750MW 14,323,432 23,541,254 18,409,241 13,828,383
Loss per year 1500MW 56,930,632 93,963,695 73,376,237 55,204,620
(kWhiyear) = 3900MwW 230,485,146 | 375,858,082 | 299,491,746 | 225,884,486
Conductor Price (US$ / m) 6.2 8.3 10.1 13.1

Hi88: JICA Survey Team

$IZ, LL-TACSR/AS [EARTODIIMIBENTIE ZEREEKOBRICHVTHAZL5T,
MEAERIL LL-TACSRIAS OANELLGAD FRDILREE R T HERENICHENTHS. F

f=. Araucaria ZRAL-BE . SARED 40 EICHLWTHFTEINSD 3,200MW ODEEZF N-1 ¥

AT LIZE O TEATHIEMNTELRL, 500kV EERI—IL-IT47VHARAFRBOESRERAD

L#%E R 5.1-7 IZRY, LL-TACSR750mm’ ##RAL-IBENDEHRB AL Araucaria LR

1.3 5L 5, LA L. EBREFEEL. F— LR TORAN[ETHS 52.5 EIZHLTE N-

1V RTLIZEBBERANARETH D, TDT=8 . LL-TACSRIAS750mm’ £ AL BIZ IR T 5,




FHE FiD-BEEA IR

% 5.1-7 500kVEERRE F—IL-T«47UHERARRBIZE 1T5ERERD LB

Unit: Rs. million

Description AAAC. LL-TACSR/AS | LL-TACSR/AS |LL-TACSR/AS
“Araucaria” 430mm?2 550mm?2 750mm2

1. Construction Cost
- Crop Compensation and Clearing 12.50 12.50 12.50 12.50 _
- Steel Towers 4,261.00 4,261.00 *1 4,474.05 *2 4,900.15 *3
- Conductor 4,415.13 5,510.65 6,553.79 8,284.58
- Insulator Strings 2,328.49 2,328.49 2,328.49 2,328.49
- Shield Wire and OPGW 676.73 676.73 676.73 676.73
- Hardware and Accessories 68.74 68.74 68.74 68.74
- Dampers 242.75 242.75 242.75 242.75
- Grounding Material 26.20 26.20 26.20 26.20 ]
- Civil Works and Installation Cost 3,913.82 3,913.82 *31 4,109.51 *2 4,500.89 *3
2. Consulting Services (2%) 318.91 340.82 369.86 420.82
3. Others (Administration: 2%, 797.27 852.04 924.64 1,052.05
Contingency:3%)

Total 17,061.54 18,233.74 19,787.26 22,513.90

Hi#8: Prepared by JICA Survey Team

Note: Above project cost is based on PC-1 for Interconnection of Thar Coal-based 1200 MW Power Plant with NTDC
System.

*1: élthough sag will increase by around 2 m because the allowable continuous operation temperature is up to 150
C, since LL-TACSR430 mm? is lightweight and has light tension compared with Araucaria, it is assumed that
steel tower of total weight and civil works will be at the same level as Araucaria.

*2: élthough sag will increase by around 2 m because the allowable continuous operation temperature is up to 150
C, since LL-TACSR550 mm? is a little lightweight and tension is a bit lighter compared with Araucaria, it is
assumed that steel tower of total weight and civil works will increase 1.05 times compared with Araucaria.

*3: Since sag will increase by around 5 m because the allowable current is high, it is assumed that steel tower of
total weight and civil works will increase 1.15 times compared with Araucaria
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5.2 EERKMHKRE

5.2.1 WK

A— L TlE, RFKDFRETE—H. ZOMDKENSDKOEBIEEMTRREEVSRE
BEAHD, ChiF, EAIDKECH LT, AET IR LIZHKT B, FRITHMBZESKNS
(K= THBL

Pakistan National Drainage Program (NDP) 7OYzV0DERIR#FEREZR 5.2-1 (RS, 5
(Nara) B2 X ZL DX RN BB, #—IL/A\—h— (Tharparker) #1 5 [CTREFE N ZRIFIRS5A
(Mithrao) X EA THD. VFREH AT OHADEFAKBIER/NNATIIUE SRTAX
FOER D F3vk (Naukot) ROV EDERRICEE SN, CD/IATSAU(EZ—)LIS—H
— A OBAFEENH DT« (Mith) A DERIZ, KEHBETE-OIFEHN TN, 1=FL.
COVATLORETIFKANFEL, ERDT—RE—RoTE 300mm DL TS5AU%EHERL
TWAIZHEHLT . 1EMIC 1 ERRELNMKEHETETLVELKREIZH D,

TKEFATIER. FLAEDHBTEDREIL 60~70m &4E-THY. 100m ZEZ i
HtH5, ETONTHENEONTNEA, TDOKEFXEITHEKETHS KBAITEVLRE
EoTEORAALINSELHDEITHAKZRTKLTNEGLDD, 3~4 7 AORMBEFATHL
[FTEGLY,

ST« (Mithi) &4 R T Lk (Islamkot) (&, FILEBICRSN DAY HE— RN FETHRK/ A THEIH
NTWBHIETH S, DM DKES DEH BT, 425 RJINTEWER T ORI HE HRKTFT
RICEELTWS, BEDNATSAVITREDKEFEELBI-TEENTHELTLLL, RILBARKT
AT DRERBETOKEEEBI-TLIFELL,

RELMEKIEEET, FERBIMI OBTOM  4FCRARBREH IO ERERDI—IL/S—
H—tE CIERSNEWNE N LS TH B

Government of Sindh, 2009
Environmental Management Consultants, 2012
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Hi#: POE Drainage Master Plan

H®5.2-1EKMAKTOTSLDTOC VN
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5.2.2

@)

1)

2)

STEDOBE

AKIERAIZIE 2 DDEEAH D, DEDITKNEIEZDHREFST LOBD hicsFEH—ILAD
FKEHAEE. $50E21& Navisar hHE— )Lk A~NDOREBK BB ETHBS,

LBOD M5M AKEEEETE
[ET]

LOBD Mo DGKEIEETEILETH T, HEHITUTOERYTH D,

E%- |: LBOD RD-362 i mAvid> LBOD #E/KFIFHEFEH—ILEr/Kith A~ DR - EHEETE

® Sindh Irrigation and Drainage Authority M EtEIZE{THTH S,

® | BOD &Y 2.8m3/sec MK#ERHALIT.26km DRAKBEEE>THEY —)LEFKMETKRL T
[Tk TEYRL,

® BrKith KK, FEH—ILEPKMIZHEET S RO MEEFEER T 1.0m3/sec, TDS10,000 F2E(C
FTHIET S,

BRI FEH—ILEKBMSE—)LikBETO LBOD #HikZEFIALI-AKELAEE,

® FEHY—ILENTN—)L(A—)Lik ) EIEH 63km DN TSAUEFHT 5,
O NUN—ILDEFIE. FTEY—ILEYH 60m FL,
@ Z— )L AN BEKBEBIZIZNLONDT —RE—ROTIBEOEENHEINTLNS,

LBOD ho D FKBHGETEIER 5.2-2 2R T,

Hi#8: JICA Survey team

X[5.2-2 LBODA > D FK E#AEHE

3

Thar Coal and Energy Board, 2012
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)

WRBNERBDKRE

Sindh Coal Authority [F2—/LEEDRILMIEDELIZEE T HERICKL. REIE N DEFH
BERFIKDBRRERM T EIEEZITo>TE =, AKMEAEKEM T KIIBIILGHEZER (718
KAL) BT IR TERBEAKANEEZ BN D,

COFHEO/ MOy, TSI DRREESIZ, 3—IL/A—H—H1FDHT/\A— +(Sabharo
Shah). 425 L3y k(Islamkot). kL (Khetle). ST+ (Mithi)® 4 ERTHZREID RO BEAE
B3Ntz ChoDREDEBIIRIIL. SREKABEFOKEIGETEIZAI> T, $KEELRERIC
R RE (FHHR) TERHBRSNT=, 2D K312, Sindh Coal Authority [£4—JL/S—h—IZFH T
RO HEEREHRETHET. TOEMTHDITERAKERMKDBIGEZERLI=. ChODERHE
5. B R TRELEHKN /AT IA U 0HEKEIZEST 30 DFDF 40,000 AlfRHESHTLY
5, EEBNATSAVIEFTIEAMNSETAEARTLOVMNERALTFHAIILNN—H—FTEHEERS
nTW% (GoS, 2009),

HIN\A—2vD RO#4 E3IT4MD RO#H2 DMEEERZ.9 A 30 M5 10 A 3 BIZEEL-E 1
EDEHFAEDMRIZIHE L=, Bi5- SR CLBERIZLY 1 AOVHT=Y Rs.0.12 TH-
f=H . BE(E Rs.0.16 [TELEMNYLTLNS, CAICIERIGBICERIENVEEDT—EILREH
ENEFNTLD,

HE 5.2-1 Existing RO Plant (#4) BE 5.2-2 Method of Water Supply from RO

RO#4 TlE. RAKELTKPRUTIZE>TEE 200m OFR ik TEHHKENS TDS5000~
6,000ppm M T K%, RO#2 TlX. FE 150m A5 TDS 10,000ppm Dt T /K% k& £ 17 TH
ALTWS, [RKIE, (LB EENI-HEARTHRD RO BEANEEIND, LEE(TETEY—
FI2&>T PH HEARIH., REMICEEINSKIE TDS A 250ppm LUTIZH S, BOE R
BeEHIT 3~5 ETH S,

[RKDH 50%., 37415 30GPM DKEDLBERIZ 40GPM DKM, BBIBEICADZENTET
F|EX (2T > TULVS, cOKITMIZHEIKEIN T, BENBEKBRALZET D,
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5.2.3

@)

1)

2)

()

524

BRI a1—)L
AKEBOBREBRT 21— ILIZRDEBYTHBD™

LBOD mi>M Kt

BRI

FTIZHEREE~AFTTRZINTLS,

FEIX 2014 F 6 BIZCETFETHD,
BRI

HEO-HOIAVYILAUMNEIT TISEEINATINVS,

FiREABEINRELETFTHS,

STEIX 2014 £ 10 AICETFETH S,
WD BIIE
A— )Lk B EFDIEEMISIZ, #11=12 110 EHfTD RO RFEERE T HHE THD. BEITERF
T. IB7E 45 &M RO REMNIRET T, 41 BRAAIERF-IREFTDOEREIZHS, 81 &FF
DIEEMNTER T HEZFDMREEN X 6.14MGD, SEFREFED 29 HFFIZIX 2.2MGD DA
BEALH B,

BEM

A— )L BEA~DRKEHAICEIL., E3K-1 12 Rs.50 &, E%-11 2 Rs.40.78 &, 85H#I Rs.91 ED
BREANRAFTN TS, VURMNBIX 2012~2013 E£DIZ, B [Z Rs.20 &, E&-1I
IZ Rs.10 {&. &5t Rs.30 {E%2|Y & T/=(Thar Coal and Energy Board, 2012) ,

MK EMEER SR EHiEET 2012 (LA T . Guide of Water &9 3)IHDE, FBICEHR SN/ 1TS54
DERVIDRES-HEE. R 5.2-1 ITRTKIIEHELLE.

HATKERELTHERAEINDG R TDIFEAENBERL T THDH=0 ., BEAKEIERL TR
BIEEARIEREQIS)ISEE T SABARERLTEHERTHLDET D, SHIZHERATHRY
TIFARMIBO -0 EIREFERAE T A—D—DARREFERTELDET S,

LEEY  ROTOHOKHET, M TS5AVDORBEDEHBRFBTDINIREHRE. )RV TD
OfI% 0.5m LT, 2R>T 1 AHYDLIGFEE 100m LLITFELT=,
HELUTD 3 7r—RELT,

1) T—R LRI L ERHBYDRI TR =3, EKEFE=0.7m, RO TEHH =5
2) —R2:RUTF L ERARABYDRTRINE =4, EKEFE=0.7m, RO TE# =6

Thar Coal and Energy Board, 2012
Issued by Japan Water Works Association (B AX/KEHE)
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3) 7—R3:AKRUTAET 1 EHARBYDRU TR =4, EKEEFE=0.8m. RUTEH=6

F£5.2-1 NATSAVERVTDEHE

e EHEfE o .
No.| &H EHE i | h—=2 | r—=s B HEX %
1 Q. |#tkE 60 60 60 [ m*/min 1m°/sec * 60sec BTEE L Y
2 N, | RYTRIERS Y R TR 3 4 4
3 Q |RyJ1BaLYDHHLE 20 15 15 | m*/min| Qu/N;
4 v R T L ADFGE 15 15 1.5 | misec 1REE
5 D, [RyJooE 0.6 0.5 05| m 146%(Q,/V)"0.5 JISEIAE L YOSMETFET B
6 D, [EKEE 0.7 0.7 08| m
7 C |fEREK 110 110 110 PRBRELEE
8 L, [EAERER 63,000 63,000 63,0000 m RATEIEIL Y
9 N, |Ry TBE 5 6 6
10 L, [Ro7184Y0EKER 12,600 10,500 10,5000 m Ly/N,
1 H, |faEipiE 60.0 60.0 600 m RTEE LY
12 ha |RUJ18%YDOEGE 12,0 10.0 100 m Hy/N,
13 hl | EHOEKKE 127.69 106.41 5553 m  |(10.666*Q,"1.85)/(C1.85*DM.8T)* Ly A—H Y « ¥ 4 ) T LRXAT
14 hv  [EEEKEE 0.11 0.11 011 m vA2/29
15 H [RrF1asyneBi 139.81 116.53 6565 m ha+hl+hv <100me g% (A —h—RAKDEHE)
17| Np | Ry TOEEERE 1000 1000 1000 | min* AN OKiEiERt & Y)
18 Ns | Ry TOHEE 109.99 109.20 167.93 Np*Q"0.5 / HA(3/4)
19 Ha [XKRE 10.33 10.33 1033 m REE OKEEHEY)
20 | Hp |fafESREAN 0.43 0.43 043 m 30°CEEE
21 Hs  |RiIAESE 0 0 of m
22 HI  [RAE OIRKKEE 0 0 o] m
23 | hsv |FIFATE B HRIAKE 9.90 9.90 990 m Ha-Hp+Hs-HI
24 S [WALLERE 1200 1200 1200 1RAEE OKERER &L Y)
25| Hsv |RYIHREES ZEMRAKE 5.78 477 477 (Np*Qn0.5/ S)M(4/3)
26 | hsv-Hsv | ¥ ¥ EF—3 3 VHIE 412 5.13 513| m >1TOK

Hi#2: Prepared by JICA Survey Team

LRATREHICED. SHEHBRIIUTOELYTHD,

1) 7—X 1R TOFE>0.5m, £HFE>100m D1=H. NG
2) —R2:RTOFE=0.5m, £HFE>100m D1=H. NG
3) #—R3:RTOF=0.5m. £HFE<100m DF=. OK

L= o T RO TRUEKIE, R TRINE=4. RO TEE# =6, R T#=24.1 BEDOKRLT
DOt HE 15m%min, RO FOE=0.5m. EKEE=08m &4b,

T4 RUTH KB DO MEARELEGRS LSRR ER L. EBFEE OHIIZE O]
LR 522 ITRT LIICREOND, F- BESLMERZEAMIL 2017 £ 30 FREEMHREL.
BBPIUVERKRBIIEGRENS 15 FILIIXRBTIEDELI- GHERHREI.LER
Rs.734 {9,900 . 1m’#%1=Y Rs.77.7 &io1=,
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& 5.2-2 FAKBHBRRTLIZEDAER

Item Spec Quantity Unit Price (Rs) Total (mil. Rs)
1. Initial Cost
. Pipe works
(1) Pipeline DCIP D800 63,000m 78,650 4,955

(2) Pumping Stations

1) M&E (15Pr:§7n‘2in) 24 nos. 121,000,000 2,904
2) Civil 6 stations 121,000,000 726
3
Sub-total of Initial Cost 23,221
2. Maintenance Cost (Period = 30 years)
(1) Pumping Stations 30yr. x 24no0s. 6,050,000 4,356

30yr. x 365days

2) W T PI 2 2
(2) Water Treatment Plant x 86,400m°/day 30 8,38
Sub-total of Maintenance Cost 32,738
3. Replacement Cost (In the 15" year)
. . Pump
(1) Pumping Stations (15m3/min) 24 nos. 121,000,000 2,904
(2) Water Treatment RO Plant 86,400m*/day
3, 169,400 14,636
Plant 60m*/min (treatment volume)
Sub-total of Replacement Cost 17,540
Ground Total of 30years Cost 73,499

Hi 88 Prepared by JICA Survey Team
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5.3 HEKAIR

5.3.1 WK
A— )L R B0 O LS54 BKER (LA, L=A> T, Bk MEAEKED KEHEKT BD
FBZTIEAELY,

5.3.2 ETEIOHE

HKAIZITER 1.2m ONNATHMEREIN S, RWE %, KE 30m. #&E 1.2m/sec ELVSEHET
TOHKEZE. 1.5m¥sec ERFEELO>TND, A TSAVEADESIL 78m. BREADIES (L 9m
T.EBREBRADESEL 69M E45,

A—)LEREMNSD 1.4m°sec DHEHKEZEMICHKT HEEMNZBAINTLNS, ZEh(E Dakkar
Shah #ELIZHRIEL . S LY —ILEHNZZTAS 7km BENM TULVS,
5.3.3 BHRER
ERWERIT Rs.36 BERFELON TS,
GoS [ 2012~2013 E@EtEIZ®L. 20
ERs DFEZZYHTTLVS,
534 BHRAYTa1—IL

SHEQHDAVFILEAVMIT TISHEES
Ntz 2L, g IRAE MG X Rk
THD, Fl=. AV V- IS D AILEER
LRAERBHRTHS. 5TEIF 2013 F 12 BISETIHFEELELOTLVD,

BHE 5.3-1 HeKiztht




NFXRAVES— )Lk BRAREZECEIT-ERRE - ERRAE

54 HE%

HS5FE NV LB)ISDA—ILRAMRERADT IR IL— (B (XERFEREEE - RBLTH
AT 35ETHS, BIELEIZIEZAVE NTAY, ToTF—IL ST ARTLTYRENNS 1A
HHNGFEHET S, BERERUHEREZR 5.4-1, B 5.4-2 IZFENEFNRT, £, (18 5-3 [ZXHE

MOBEREEEZRML =,

ARE|EETIIREFZH=Y., BRELUT D 5 REICH (T TRYED.

RE—1: hLE —EESSERES (11 km)®
R—2: EESEHEXES — AvABEE (14km)!

R —3: AvAEmE — 2v4° (49 km)®
R—4: #v8 — JU3-E—)L (172 km)*°
‘ NH-5 i Provincial Road
I
[ ]
g SUJAWAL
2 = o
£ X [E-1 g % % %
§ X g £ g § "
g 2 |8 XmE-3 XFE-4 2 XE-5 s
a 4km| 49 km 172 km 134 km F :
> <= | | |
Hi#: JICA Survey Team using data from SCA
B5.4-1 A5FEMSI—ILik B R FETOREE
1 to Super Highway
Intersection Ghaghar
on N-5 N ,RC Thatta
«— K hi 5
to Karachi ER Thar Coalfield
N-5 % Thatta S
= . » Wango Mor
T Provincial
Port Qasim VY Road

Hi#: JICA Survey Team

X5.4-2 B ER

Rf—5: 7 3-F—J)L — 4—/)LikA#EK (134 km)®

EREOMEETE. K —1 BNALLBAH, R —2 MhoRE—5 NUURNARERR

® Google Earth Z#| L T&HRIL 1= RE B

T B BRIBEDE A A DI ZE R

8 IOYNAIRRDIE A

S SURMEITER PPP BEALAFLE-EEER
Y SCANBAFLEBHER
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541

)

(Works and Services Department) T# 5%,

HH.EE 5 SHRTHAXRM—2 RURXB—3 [£.2012 & 7 AIZEEZ#B (National
Highway Authority) Mo U RN [CEEE ST,

BiR
B ERDINR

AERIIASFHEIALA—ILix BREFTORFERIKREHERT 51=6.2012 F£ 11 B 29 H.,
30 H. RV 12 A 11 BIZETREZERREL =, AEICIFEHE THHASLEFTE GPS #EH
LTz AEHREELUTICTRY,

1) AP LE — EBESSHRXER (BRfE—1)

AREIE. DY LEELHFEEE 5 SHRORER(E 54-3 ORD)ZHESEHEEERTHS,
LBRREREHFIFHOLENS 30 km RITHEL, RERFDLIZIFZLDNS VP29 0—)
—HEELTNS, BEEEETHINY LBRXENAREDEBREEELTS,

Source: SCA
BE5.4-1 hY LBEREER 5.4-3 hi LBREERERR

AREFFTRI7ILNEED 2 BEHEBRT. BEZETCIEAXH 12m THS, BEISITHEHEIN
POVENAZLADND,

54-3 [TRYERY, BIEHERORAICLERE 5 SREFERTHIL—IAHY. X —3 DIER
DA VA ERE(EPQ) [CHEHET . LOLENS, BB EORE OCHEAKRBEIIR+HTH
=0 FfL—3—FDEEFEMEIFALTLVEL,

2) ElE 5 BIRRER — AvABKRE (KRF-2)

ARXEILEE 5 SHRO—ETHY. HVHBERE
RADKRERFTTORETH S, ITHREEELT
FEHSFHRIZMET B, HYHBERENLORIES
VAR EG D REIEHPICER—/S—n(DzA
~NERT ANANADFET D,

BRRETRI7IVMEET, PRFTHBMSNIR BH54-2 ASFHRDES
il 2 ERTHEREND, CORMOBERIERIE




NFXRAVES— )Lk BRAREZECEIT-ERRE - ERRAE

fEEh  REBIHBEHMBRFTHL, BB EZEICIIRBERR. LEOHERBOEH, . BN TE
RO HETL TS,

HYHBIRED 2.5 km BRIZITHEAMNEREINTEY. FFFITSROETHIE Rs. 25 TH-
f=o HEMURIE NHA £22#59 % NLC(National Logistics Cell) #tAMX1TL. CORE DS - #
BEEF T TLSEDIERESBT .

3) AVAHBHRE — 2V (ERE—3)

CHORMIEEE 5 SHRO—ETHY. THRESLT
FRVEMRIZGET H. BERLEICIIIAD A0,
TALaLWS=BIAFET B,

BRRIE7RAI7ILNHET, SEETD 2 BEHT
Blsn Y. BERTIT/ \YFUTICELHHHE
A ZLAHONE, BTZRBYTHEMTIEEDR
EZRESEIEHDNTIRERITON TN,

FE54-3 XfE—-3DiER

4) By — Jod-E—)L (KE—4)

CORMBIEYURMMNERTZER 172 km'' D
MIEER (S-85, S-72) THY . FRI7ILMMEZED X
| 2 BB THD, THRESELTIER2YRTEX
ENTAUMRICERD D, 1V FRNEERT S
BREEST.AVANLACYTILETHOERI
2006 (= ADB D EZEMICL>THREREIN
ORENBRL, CORMOMAIEFET, 2
HELNSVHA—TIERONEN, 1L REIEEL B TEHIN TS,

BE5.4-4 2R DER

BEERWIZEFERDSYIIL AOILF NTay ZVR ARF 9T 45—, Do -F—ILEW
Sf-LE B RELET AR SN TS (K 5.4-5 SH), ChoDETTRELTWAERTIZIZ/ >
THRRBEIN TS, Tf=. NTAVIZIERIDE DR E TR T =012/ REBIAEFESN
T3,

ROXDILSNTAUETOBERIE 2010 EDOAUF RN DLEIZKDHRKICKYRELHEE
ZITf=H, BEIZEIBL TS, ZYEAMNSNATAUFETIE 7.3 m OEEDMEAIIZ 2.0~3.0 m D
RERBIER/INTLD,

5 7 d-F—)L — 4—/)LkHBEHRX (XE—5)

X I E B (S72-151 . 154, 100, S71-

004) THY . NTAVHERDT VT -E—IL MR
—)ILN\—H— X DHL A (Headquarters) THBH
TARUVARSZ LT YMERERT S5 — )Lk HihX

" SCA KYAFLEFHHRNAMREBESOER EE54.5 K — 305
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)

FTOEE 134 km OEBTHD . COXBOMEB(IMORXBEFELY., FEAEDE NS
—LEEIZRE T 516 WEFHBASEMCIEIERAENKELD, BERES([X 3.0 m D
55m THY. thd 2 DORRBKLYEIEL,

EERAVDELDER. HFICMETIEXRKIZCEKDZED -6, ERE T OHENRIZELTIS,
XEO—ETIEREBLE-ICEBEABHON TS, EROREHETICKEEZE-LTILS,

CORMTIRIFOVFLGEDREMNLIELITERZBILIY . BhELLTSLTLS,

EREREE

A— )Lk BXEAFKICREETIEEEMORELHERT 51O, ULTORXM CERILIE. BiE
MOHEDBEEE. HIELLO - EREBIFTEIN TS,

o XM—3(HVHERIE — 2v3) PPPIZ&HE{E

& Xf—4(Aya — JoI-E—)L) :SCAIZ&HESE (VR MFHE)

® XME—-5(T d-E—J)L — 4—)LixHAMK) :SCAIZKDIEH(CURMFE)
CIITRIBVDEME—1 RURB—2 I2DWWTIX, I CICSEEESNIEEEMmEREDEM
MBEITLTLS=0., BMOBEHBIIHBELESN TV,

ERBHEABEORKICET HERELUTISRT .

1) PPP 2 &2 %1l

VURMBBRIZRE -3 & PPP TEHT =0 EXARDFECRLIBEZHLHEMLAE
FREDRMBEMEICH D, KRBR. RERACHEFREOMBETHBEL TLVD AT URMNT 3
HB D PPP ZHLLGDRIAATH D,

2) SCA 2L 5%
PC-1 E45"

AEXRERD PC-1 2L (X3 — 1 AVHBERE — Jod-F— LRI RUTES3
U=2:7 3 F—)L — A—)LBAMRMEIELT, TNENT TITRBEZIT TS,

ZD%E. AREETORME -3 [CHRETIHAVAERIE — 2vaMIE DURMBEBRNAEEY
% PPP [C&BEfEx R LMo, Rl —3 [FE923>—10D PC-1 EEOREM LRI SN
o T BRIEEN LT ELZ LA ST, SCA FRBDLERLLLEDEED-HEEIY
30 PC-1 EHDBRZBDFHEFTHS,

EIA
SCA IS ENEBREFENRIZHHITHY . ROW(ERAMIE) ES<—BERVNTERT D00
EEBW=5H.EIA DFHRIIEFELHBTL TS,

RETEH

2 R RAVIIB AR S LOTREDFHEELLT. EEOHAFICEIE/AXRIVBHFOFERNISF
BICHTHPC-1lEHDEAREZTEILENH S,




NFXRAVES— )Lk BRAREZECEIT-ERRE - ERRAE

54.2

)

SCA [FEBREMICHFLHRICEL. OFvE —DoT-E— LB (ABEENDRMB—4)% EA
Consulting (Pvt.) Limited 12, QP T -E—)L — 4—/LxBHRE(AHEZOXM —5)%
AA Associates in association with Engineering Consultant Intl. (Pvt.) Ltd. IZEFELT=, mXfE
DERETEKITI TIZETLTLS,

FHREBHARE. A—ILRBORELREICHESTIEEEMDEBITEHRT 5-ODEFE
BOMLIBEERBENDHUREERT HLDTHL, BEREFENBDFMIE 5.4.2 ITERBT 5,

W E

BaE
BFEBROURNFESNTODIRME —3~XE —5OBMEICDNTUTIZERS,

SURMBFEBIIPPPICKYEESND T ENRE —3NFEEARDIERVHRTE2013FEH(
SETTRIRTS1—)LEEZ TN,

—5. 201211 288 IZEHENT=-SCAIZL R TLEUT—av RUHAE SRR EERS
Nf=SCALDEHKIZENIE, FvaAhba— )L AMRETCORE —4RUVEBE —5I12{% 5 E R
FHEEFTTICETLTRY . £$E5FEEEREDTHS, SCAHAERL-ERETEFOBMES
#®5.4-1[27 9,

#£5.4-1 R —4RUERE -5 R HERFRTER

Xf—4: #y4 — DJ>I+-E—)L: Thatta— Wango Mor (172 km)

a. Consultant EA Consulting (Pvt.) Limited
b. Route Thatta (B.P.) - Sujawal - Diwan - Golarchi - Badin - Nindo - Khoski — Shadi
Large - Wango Mor (E.P)
c. Design - New bypasses; a) Sujawal Bypass, b) Badin Bypass, ¢) Nindo Bypass, d)
Components Khoski Bypass, and e) Shadi Large Bypass

- Rehabilitation/reconstruction of all structures for transmission of heavy
vehicle from Sujawal to Wango Mor

- Rehabilitation of flood damaged section of 25 km length between Sujawal
and Badin.

Note: The improvements (widening) of some parts of the road are to be
omitted due to the limited budget; however, basic road function for the
mine development is supposed not affected.

In addition, the segment between Thatta and Sujawal, which was
improved through ADB funding, omitted from the scope due to good
and technically satisfying conditions found after the review.

d. Contract Five Packages
Packaging
X—5: D3 -F—/)L — 42— /LikAXE: Wango Mor — Thar Coalfield Area (134 km)
a. Consultant AA Associates in association with Engineering Consultant Intl. (Pvt.) Ltd.
b. Route Wango Mor (B.P.) - Mithi - Islamkot - Thar Coalfield Area (E.P.)
c. Design - Widening to all section.
Components - Additional widening at curve and intersection at 10 locations for long trailer.

- Improvement of existing road including horizontal and vertical alignment.
- Improvement of existing structures (e.g., bridges and culvers)
d. Contract Seven Packages

Packaging

H{88: JICA Survey Team using material from SCA
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)

®)

(4)

(5)

(6)

BEROXS5

BEBOEBRORA,RVEEREILUTOEYTHS,
o X—3(AVAERE — 2v4) ME. RE (BEREM: 2. 2wy a i/ 274)
o XB—4(ByE — JoT-F—JL) ME.URNAREER
® XME—-5(T d-E—J/L — A—)LxHEMR) ME.UFNAHRFEERS

an‘I’Eﬁ

REBOZHFAEMIERDFERICEVNTIO)TAHIVEGEEHRLLELTE EECDOLNT2D024
TEEBELTVND, OEDF T IRLRBICHERTL-OORBANS VY. L5V LMK ARE
M EZERT 5-ODIN—5—ThHb, RETERMDAMERS.4-212RLTF=, GH. PPPE
EOXME—3LRHRDFAEREREL TS,

+&5.4-2 EREBCEELI-REER

Type Mining Truck Multi-axle Trailer
Image

Maximum 31.0m (L) x5.5m (H) x 5.5 m (W)

Dimension / Weight | 350 ton

Hi 88 JICA Survey Team with use of material from SCA

RETEE

EREHEE (XXM —3 T 100 km/h, X —4 R U —5 T80 km/h &L TNV,

nX n'l'g—%

NFREUDERERETTIE, AASHTO CRE £ MBI BERITHE HR) DR EEMNLGHE
REhTWS, ChITmA ., TELGRBREDOFRETIE 1967 FICTHE/NAF A2V ERBAERLI-ME
BB RRAEETRESNS 70 o DIO—SHEZRITHTELL TS,

iU, MERIESUEMARERBOERGHRGFNANLGA TS, LMLEAL, C0D
HEBREEEZEERORITICHER I HLDTELZLN, BH. SAIEMNRERTIIERMICEWNT,
FETEmMEEE L= AASHTO ORETEELZEAL TS,

DURMBIFEEPPPA YIS DEEFMYEEIZ, X —3TEHEL TLAIEERE N FE5.4-41C
wL7T=,




NEREVES—)V ik BRARRICE T FHRINE - #ERE

Hi #8: interview from Finance Department, GoS

X5.4-4 X[ —3D1ELEERTR

XE—4(3v3 — D d-F— /L) CEtE SN - B RIZEE M EK5.4-512R" 9, BHENEX7.3 m
(3.65 m x 2E#) THY. 2.5 mD (FHEINT)BEL05 MOBRERENTAIZEKRESND, F

BEFEENTLEL,
¢
VARIES 0.5m 2.5m 2.5m 0.5m VARES
SHOULDER | SHOULDER
A% _

Asphaltic Bose Course Bocm
e Bose Course 30em

Aggregate Base Course 15cm

Granular Sub Boea dhcem

Granulor_Subbaac 20cm EMBAMKMENT FILL (CBR) ¢ 10%

Improved Subgrede 3J0cm (CBR) 415%

TYPICAL CROSS SECTION

H#: SCA
X5.4-5 XE—4DIELEREMRE
XE—5(7>3-F—/)L — 2—)LixA#RX) DZE#EEIL. 7.3 mOEEDMAIIZ2.0 mDERE.
1.0 MO RERBHIEESINTLNS,

SCANLDEZERMY TIXRE —4R UV RE —SOEHERTEA—IILRAMR TN TOIHXDEF
BOEEEMORBEHEIKENDZETH D, F-. HEERITERETR—DEREL-
T3,

(7) ERRERT

REMGEBICH THEHAHSBRFEROIIETHY . BEAMITRBOERIFELEW, =2
L. RE—4 TlE. BHMOEHZIET S5-DDOHFF/ N/ RERITHREAZTEEINS, B
fl—4 TEHEISNT= 5 AFTDFHR/NA/IRAEBDMERZR 5.4-6 [TRY
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(8)

543

(7.75 km)

/

[ 1. SUJAWAL BYPASS ]

(10.25 km)

2. BADIN BYPASS
[ ] [ 3. NINDO BYPASS ][ 2 KHOSKI ]

(2.9 km) BYPASS (7.5 km)

BYPASS (2.3 km)

[ 5. SHADI LARGE ]

Hi#2: JICA Survey Team with using location map obtained from SCA

B5.4-6 FEx/ A/ SRHLER

XfEf—5 TlE. BEEICERSN-BRFEROMMAENIRE EEEMDETICFEYTH
HTEMG, ERERFTEIMEFBRBEORELNTHONATNS, T EROEE B ERR/NE
B EEHRT S0 10 ORI, XERBTRAINDIEAFTTESNTIVD,

SCAMNLDEHTIXFIERERVEBNBLRIEZRE T HMMET DENLHSNTNEN, &K
FHIRBRENTWSMEIA DHEERILTERA o1,
EIREEY

MNREBDETETERBEYISBRENINA—ITHD, DURMETFHEB. SCA [2LDE, BRETE
M2 T DRENERSNBEDNERT R TOBRERBEMHI R B EFHEINDHLDER
ERTLD,

IEE

XM —3 & PPP TEEEN 516, TEEICEATHFEMIIAFLTLAL,

XE—4 RURM—5 OERERIEBICHTHFEIL. 2012 &£ 3 AIZ GoS IZ&->THRESh
T3, =1L, BIRDEY . Bit-BETHEEBOVESENEL--6. PC-1 ZHOLEEFHEH
ThHb,*54-3[—EFTT,
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®5.4-3 EREMRIEER
Segment Section FY2011 FY2012 FY2013 Total
(Rs. millions) | (Rs. millions) | (Rs. millions) | (Rs. millions)
Segment-3 |Ghaghar RC — Thatta N/A N/A N/A N/A
Segment-4 |Thatta to Wango Mor 10 1,668 1,356 3,034
Segment-5 [Wango Mor to Thar Coalfield 10 1,840 1,551 3,401

Note: Fiscal Year of Pakistan start on 1% July

" to be increased after approval of revised PC-1.

H#: JICA Survey Team

X —3 (&
ATLVS,

544 EREEATY1—IL

2013 FICEBZEOHE., B/, 2014 IZTEET. 2015 EXRICIENDETERRA

X —4 RUKRB—5 OEBREHEE 12 DITEN\vIr—JIckYEREnbd. R 544 I2£8TE
N —UDABR KRR AT 1—ILETRT . TRXTOILIENYT—UIE 2014 EOERETDTE
THRAEFNTIS,

£5.4-4 ETEN\VT—CDAR. BRRUVRTD1—)L (20125128108 R)

Package Route / Major Item Current Status Commence Expected
-ment Completion
Segment-3: Ghaghar RC — Thatta
- Ghaghar RC — Thatta Preparing of Expected in December
Procurement January 2014 2015
Segment-4: Thatta to Wango Mor
Pkg-1 | Wango Mor to Khoski C . November
onstruction
2012
Pkg-2 Noori village (Adjacent to Khoski) to Construction December
Hassan Mangrio (near Badin) 2012
Pkg-3 | Bhaneri (near Badin) to Goth Haji December
. . 2014
Allu (near Diwan sugar mill ) dd
Bidding in Process i
Pkg-4 Diwan sugar mill to Pinu Baran Expected in
. January 2013
(near Sujawal)
Pkg-5 Sujawal Bypass Pre-Bidding
Segment-5: Wango Mor to Thar Coalfield
Pkg-1 | Wango-mor to near village Modar Bidding in Process
Pkg-2 | Village Dadwari Thakar to village | Pre-Bidding
Pasarko
Pkg-3 | Village Rohiro to Marvi petroleum | Bidding in Process
Mithi Expected in | December
Pkg-4 Mithi to village Landhar January 2013 2014
Pkg-5 Under preparation Pre-Bidding
Pkg-6 Under preparation
Pkg-7 Under preparation

Hi#2: JICA Survey Team
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55  ZTOhBIERE

55.1 23— )LHE

DURMBAFIEEE 55-1 ITRT KIS A—ILEHEDERIC Rs.9 {8 7207 FEHUHLTLS,
L URMERRFIE T TIZ Rs.3 {8 1,794 A% Civil Aviation Authority (CAA)IZ2#tL . 2012~2013
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NEAPCERERDARAS LIV TORHEEZRSIZT 5=, Rs.4,098 5ZMT1- 20 DEEZFL
DEABERDERFTENRKBINTLD, BRI ARETIS5FTETHDH(BEE 5.5-2),
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6.1

B6E FAERMREFETOCIY

AERAREHIT OO

REBIVIUFMBAIZESZ—ILRBIZHRHLIEARDOFARFEEZR 6.1-1 ITRY, Lalf=&
Y. 4—ILRBIZEVWTIE, BE, REEEICKY 3 2OTOvIRENERMISEDON TS
Y. RIFAFELEVERBBSNSFTETH D, FT-. RIFMAFEDEFIRER. RERERLMAIBSN
AFETHY. BRFRIZEVTIE. BABF IR SZEFIBELL,

—7 . kE-FEEFORRICHELGKER. HK, BRICHRDLEIIVISEBEDEEIZDONTD.
VURMNBROFEIZEY. BERICEHONTEY ., REFRATEBARBFIZEOIEFDERL,

Work ltem Fiscal year in Pakistan 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19

The dominical year 2012 2013 2014 2015 2016 2017 2018 2019

Month 9| 12| 3| 6 9] 12 3| 6 9f 12f 3| 6| 9| 12| 3| 6| 9| 12| 3| 6| 9| 12| 3| 6| 9| 12| 3| 6

1 Coalfield Development

1) Block I (Global Mining Company)
- Coalfield
- Pow er Plant (Construction)

2) Block Il Engro
- Coalfield
- Pow er Plant (Construction)

3) Block M
- Coalfield
- Pow er Plant (Construction)

2 [infrastructures

1) Water Supply
- Design Stage (Included F/S, D/D) | w——
- Construction Stage

2) Road
- Deign Stage (Included F/S, D/D) ——
- Construction Stage

3) Disposal Water
- Deign Stage (Included F/S, D/D) R S ——
- Construction Stage

Hi#4: Prepared by JICA Survey Team

6.1-1 #—/Lik BFRICHELLIEAETE

LAl 2— L ERARICEVWTEZEGRENZESIEERITOVTIE. DURMBRLFEFETL
LTHELST . XEREEETSHNIDC AEBARADHABRICLIHIEZER(EELTLS,

SOT. HEAIZBLWTXENBELE—IL - TT4T7 RO 500kV EEHREHEZABHNRT
ADIIMDIEHET S, BE. BWT—RTIE, F—IILERBE~DERGIL, REFMORBEGEAEE
SNB 2018 EEXRETIIEEMNLETHD,
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6.2 A—JL — TT4 7V 500kV ZEREFE

6.2.1 FACIIFOBE

A—ILERBMSD 500KV EEMDERHEEITS 500kV v T4 7 UEEFFTIE. ADB DERIZKY.
2015 % 6 AICKERFETHSH. TDT=H. FAEFKIZELD 500kV EEBRICFEHIIBERRITE
BIREIAAICHEL 500kV I T47") BEARTOILIRZE L 500kV EBHRI—IL - IT47V)
e 5, 5H FBRCOVTIE BATLIEEROERDIEREICEY NTDC OBEFDFET
H5 Araucaria ZRAVIBELEBAEREZBEALIISEED20DRRENH L UTITHEE

Y,
® 6.2-1 AfERKEFHEDOTODIIFOBE
Description | Alternative 1 | Alternative 2

1. Construction of Thar — Matiari 500kV transmission line

1) Distance, Number of circuit 250km, 2cct

2) Conductor Araucaria(AAAC) | LL-TACSR/AS 750mm?2
2. Expansion of 500kV Matiari Switching Station

1) Equipment configuration 2 x 500KV Line bays along with 3 x 37MVA shunt reactors

Hi#8: prepared by JICA Survey Team

LEGEND

Moro =~
: 500kV Transmission ° %
Line
INDIA
PAKISTAN
iari SIS
nsion of 2 Transmission bays with.SR).-
)
o 500kV Transmission Line
Hyderabad 250km, 2cct.

Karachi
\ Mithi @Thar
: ~ mCoalfield
VB
ARABIAN A — A\ -
SEA RANN OF
KUTCH

50km

Hi #8: Prepared by JICA Survey Team

6.2-1 ABKTOC I MEHDOE
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FE 6.2-1 3747 )FFRTERIZ

6.2.2 BAOH 0 A

BEHE 6.2-2 Block || DR EFFERZ4EH

512 THAFLIIC, BELXEREZERAL-GES. MHREFISMELS, LML, REFRT
3,200MW ZDHEEBEFDENERELTEY. EORBENZLTENITEET H-HIZIE. B
#F®O Araucaria ZRVWVETEITIE., -G X BROBRAVEELD, ERGTEEZEEL-ER
ARNDEEER 6.2-2 ITRY , MEREER T HLEBREREEALEANRMTH D=0,
AAERTOD IR DEIBLER (LL-TACSR/AS 750mm2) DERAEHRET 5,

£ 6.2-2 2AFHEEEELERIRFOLE

Unit: Rs. million

Alternativel Alternative2
Description AAAC LL-TACSR/AS
“Araucaria” 750 mm2
1. Initial Stage (Japanese Yen Loan)
1) Construction of 500 kV Transmission Line (D/C) 15,945.36 *3 21,041.03 *3
2) Expansion of Matiari S/S (2 line bays with SR) 1,418.34 *3 1,418.34 *3
Subtotal 17,363.70 22,459.37
2.In the Future (For completion of the concrete development plan)
1) Construction of 500 kV Transmission Line(S/C) 11,402.62 *4 0
2) Expansion of Matiari S/S (1 line bay with SR) 709.17 *5 0
3) Construction of Thar S/S (5 line bays) *1 0 791.30 *6
4) Construction of Thar S/S (6 line bays) *2 909.56 *6 0
Subtotal 13,021.35 791.30
Grand Total 30,385.05 23,250.67

Hi #:: Prepared by the JICA Survey Team

Note: Above project cost is based on PC-1 for interconnection of Thar coal-based 1200 MW power plant with NTDC system.

*1: Incoming line from power plants: 3 bays, To Matiari lines :2 bays

*2: Incoming line from power plants: 3 bays, To Matiari lines:3 bays

*3: These costs are referred to in Table 5.1-7.

*4: This cost is calculated based on PC-1 ( S/C and tower is 70% of D/C)

*5: This cost is calculated based on PC-1 (50% of expansion of Matiari S/S)

*6: This cost is calculated based on PC-1 for Matiari S/S (Funded by ADB)

F-. EZEBORDLLLERER 6.2-3 [T5RT, Araucaria [ AAAC THY. EHfEHIEL. LL-TACSR
EHREBHENAHFTYEDHLLAL O . EEAXDEFEMBRITRELKIEAZNLA EOXRIEDOER(

AIRETH Do
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%+ 6.2-3 XEOXRDLE

Transmission Line Loss
Transmission -
Capacity AAAC “Araucaria” LL-TACSR/AS 750mm?2
(kWhlyear) % (kWh/year) %
1200MW 40,427,891 0.64 38,989,849 0.62
2400MW 161,885,641 1.28 157,510,967 1.26

Hi#: Prepared by JICA Survey Team

Note: Calculation is basis below condition.
No. of Circuit: 2
Power Facter:0.9
Load Factor:0.6

6.2.3 EERTTa—I

500kV £ BB EICREDHIERRAT D1—ILER 6.2-2 [TRT, TOC VO HREIMIE. K
TOCIOMDEFEBETHS JICA O—2 2N LIRS THREEBNT T I 5FTHRET 65 v AN
BESND, GH. EEMOTTREIE. 2018 £0) 11 AMNEESh. REMORKEGHHET
SN RADHDI-8. RERAFKOESERGEIZKEELL,

The dominical year 2013 | 2014 | 2015 | 2016 2017 2018 2019
Work ttem Fiscal year in Pakistan 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19
Month of 12[ 3[ 6| of 12] 3] 6 9of 12 3[ 6] of 12] 3] 6| 9o 12] 3] 6] 9f 12] 3] 6

1 Preparation Stage
- JICA Loan Agreement A\ 4
- Consultant Short List & Selection of Consultant | — — —
2 Design Stage
- Detail Design —
- Preparation of Tender Documents(T/D) —
- Concurrence of T/D by NTDC & JICA -
3 Tendering Stage
- Selection (Pre-Qualification) of Contractor ]
- Tender Floating
- Evaluation
- Contract Negotiation
- Contract with the Contractor
4 Construction Stage
- Civil works
- Manufacturing and shipment equipment
- Installation & Erection
- Testing & Commissioning

Hi#4: Prepared by JICA Survey Team

K 6.2-2 EfERATa—)L

6.2.4 7O IHER

BIEStEITHS Araucaria Z@EALI-BE L BEAXERFANVSAEDTACIINEREZR
6.2-4 IZRT . BB, PC-1 #HICHBREEFRTHILERRELTIADIHVPMIRMNDRELE
1Tot=. 12$. XK 6.2-4 AD Eligible cost AAFAERIZEZ LT 5,
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= 6.2-4 JOCzHNERER

Unit: Rs. Million
Alternative 1 Alternative 2
Component AAAC “Araucaria” LL-TACSR/AS 750mm2
FC LC Total FC LC Total
A. Eligible Cost:
1) Procurement /Construction
a.500kV Transmission Line *1 13,399.44 1,956.91 15,356.35 17,963.68 2,250.45 20,214.13
b. 500kV Matiari S/S *] 1,220.41 128.94 1,349.35 1,220.41 128.94 1,349.35
c. Price escalation *D 1,253.02 513.18 1,766.20 1,644.20 585.40 2,229.60
d. Physical contingency (3%) 476.19 77.97 554.16 624.85 88.94 713.79
11) Consulting services (2%)
a. Base cost 286.77 61.10 347.87 376.49 73.30 449.79
c. Price escalation *9 18.58 11.28 29.86 24.39 13.53 37.92
d. Physical contingency (3%) 9.16 217 11.33 12.03 2.60 14.63
B. Non-Eligible Cost:
1) Land Acquisition
a. Base cost 0.00 12.50 12.50 0.00 12.50 12.50
b. Price escalation *D 0.00 1.47 1.47 0.00 1.47 1.47
c. Physical contingency (3%) 0.00 0.42 0.42 0.00 0.42 0.42
Il) Administration Cost (2%) 0.00 388.59 388.59 0.00 500.47 500.47
Il) VAT (16%) 0.00 440.25 440.25 0.00 502.91 502.91
IV) Import Tax (7.5%) 926.64 0.00 926.64 | 1,243.05 0.00 - 1,243.05
C. Interest during Construction
a. Interest for Construction *3 546.76 0.00 546.76 704.40 0.00 704.40
b. Interest for Consultant *3 0.11 0.00 0.11 0.15 0.00 0.15
D. Commitment Charge (0.1%) 99.81 0.00 99.81 128.57 0.00 128.57
GRAND TOTAL (A + B+C+D) 18,236.89 = 3,594.78 | 21,831.67 | 2394222 = 416093  28,103.15

Hi#: Prepared by JICA Survey Team

Note: Above implementation cost is based on PC-1 for interconnection of Thar coal-based 1200-MW power plant with

NTDC system.

*1: Construction cost includes cost items for the transportation and vehicles and others in the PC-1.
*2: Price escalation (FC: 2.1%, LC: 5.7%)
*3: Interests is applied for Japanese Yen loan (Construction:1.4%, Consultant:0.01%)

6.25 HEMBRHKICKHTHXIE

BRERATE, RERERICHISIARDOIEFILEGOVERESNS, LAL. FRBELLST-
BE. 4 BETRARLLSICEBROEMERNEIELEAOND,

IGCC BEDHADEMDBAIZMPRENEHRDIENE
BIUOEFGIEOERENTES, ZOH. F—FILARLNEEETHE BRELHY . F—ILiX
HOHEEFRIZHWLTH, BADEMEAZRHELT=LY,

EShdh . &fEfEE. &k

Ft-. BIERILER-T- IGCC BEFEATEHILET. BEARAEFBTE. IGCC DHETIE.
RERXRDARKNDFEEFMELLRZEBILRFREZRAT 24%EFTHENTES,
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7.1 &I

AEOXLHEMIT. EEREZITOCINOBRBEHIEBREDRHATH D, LHL.JICAHARS
AVICENE, BE-RFTREEZEL,. TOPIOEEN. AIBNEEENHELT ., AEMY
EEZONDEENT, IREMN - —RWLGEE. RBEWEE. T2 —ROBXEOEELEL LS
NTWS, LIzA> T RETIE, FE. TOMD A7 (HEDH DKL, HEK, BREmE
DT-HDEBRFF) DBEREI BT 1=,

7.2 BREHERUVHKREOR R

7.2.1 R

7.2.2

IRREBEOMRELF-ERHIL., JICARBEHESEEAAIRSA (2010 F£ 4 A) %S EZLLTHREL
fzo BERUNE (X, IR NFRAVEBEGREE~DOET)V T BEEHOIRELEEZEL
T2l FELBRBERUHSEROEREELFLTISRY,

A— )Lk B IR EICEODNTEY . THRELBOMULTHS, F—ILBEETENES R —
UEFESIEMBMBEDORIETH D, BRIZLIELIE2~3BORHICET TS, TRIZ. 3ELE
[ZHEYRSh ., —RRIC. ERREIL100~200mmTH S, R/MNERTREILL1991FED24.6mmTH
), mRKIZ2011FEMD1,500mmTH 5. E (BAFE~6AHE) TERERE. mENMSDHBLEN
BETHD, EVRA—VF(6AFA~IAFE) TREZE. MENLDRVEANFHTHS,
VA=V EQHORTA~11ASA) FVREERNHETHD. £ (1LAhH~3A$4A) .
BILPTVEENHETHL, FHRELREDT T, K2.2-7ITRLIZESYTH D,

RIEFHRORR

A—)Lik BT Oy ESIA L7R—k (The ESIA report of Thar Coal Block Il Mining Project by the
SECMC in September, 2012) (&, FEHIRICH (TR T KL EKEEFRLTLVD, F—ILRIZD
EETIE. KFIRAZBEREMTKBIZEO>TINS, ZRENT VO, R TIEI< O MEKS
LAMRESA T KIERARTRKIEAEN, Lizh o T, BAFNIOKEEE2— /L ibiE I3 FELE
W EFAKIE. #REZFE-TRKDTKBMNEIBRHISBONTIND, REDHKEDFRSF
ZE4m~18mOEEEEL. th LA S30m~80MDFESTH S, th FKEDRRAE LT EH
HO13MTEMmEINT=, 13MITE L ZTI50DHFEMNFEL. TDIHL0DHFNAEDT=HITE
ESht=, RHKD-ODRBERELM T KEDIHHERE., RK7.2-11TRT 40D HF M5
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BrokERHE. —RKERVEEBISSNTZ, TOHEE, TS ABMOEKAIZIET
BETHEIBE Rz, TR DL REIE. 1B1EY. TLTERRERBYIE. FLALETRTOH
FC. 8RR KEE (WHOSKI KEERUVERREREEDIYELLED)E LE>TLVS, Ff=.
ADHFDIBLI6DHF T EEMNKEREEL ERoF-, BRI, 8k, 7ILS =V L, taE=vT
LWEVOIDHFORATRERESF LRIS>TLVS,

#7.2-1 2—)LxHBAREIOMTKERK

Parameters Unit ~ NEQS® WHO® | Target® Min®  Max® % Over’
pH - 6585 6585 T.48 842
EC usSicm -9 - 3,280 14,500
Sodium mg/l - 200 200 500 2,460 100%
Magnesium mig/l - - 10 240
Calcium mg/l - - 11 320
Potassium mig/l - - 9 53
Sulfate mg/l - 250 250 150 712 890%
Chloride mg/l 250 250 250 975 5,599 100%
Bicarbonate mag/l - - 185 729
Silica Dioxide mig/l - - 11.2 15.4
Hardness" mag/l 500 - 500 68 1,705 40%
Sulfide mig/l - - <1.00
Flucride mg/l 15 15 1.5 0.495 1.14 0%
TDS' mg/l 1,000 1,000 1,000 1,996 9,584 100%
Iron mgl - 0.3 0.3 0.05 0.675 15%
Aluminum mg/l 0.2 0.2 0.2 0.075 0.28 39%
Manganese mg/l 05 01-05 01 0.025 0.08 0%
Arsenic mg/l 0.05 0.01 0.01 0.005 0.01 0%
Copper mg/l 2 1-2 1 0 0 0%
Lead mg/l 0.05 1 0.05 .02 01 20%
Zinc mg/l 5 3 3 0.025 0.05 0%
Cadmium mg/l 0.01 0.003 0.003 0 0 0%
Nickel mgl 0.02 0.02 0.02 0.025 0.25 60%
Chromium mg/l 0.05 D.02 0.02 0 0 0%
Cohalt mig/l - - 0
Selenium mg/l 0.0 0.01 0.01 0 0 0%
Mercury mig/l 0.001 0.001 0.001 0 0 0%

a MNational Environmental Quality Standards for Drinking Water

b World Health Organization Drinking Water Quality Guidelines

¢ More stringent of NEQS and WHO guidelines

d Minimum value among the 40 wells

e Maximum value among the 40 wells

f Percent of wells among the 40 wells that exceed the target limit

g Indicates that no limit has been prescribed

h  Total hardness as Calcium Carbonate

i

TOS is total dissolved solid

High: #— /LR Z7 ey 7 11 ESIA
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A—)LkBAT BV ESIA [, KRB DBIEHERELERLTLS, KRUEEME O RIRE (L HHE i
D5 R TIThN =, FEMEELL T, ZBILHRE (S02). —BILER NO2)RUVEN FRYE
(PM10 and PM2.5) | StEIEZ(ICKYBHESNh AR ORBREICHEELRITIVELLTEESNT,
BIERRORK[EELDOLERTE, ZERIERE (SO2). ZEILEHR (NO2)FIFCEERVER
REREOMAZRLIz, LAL. PMIORUPM25(E, BEDMLADT-HEEZE ER o=,
(R7.2-2)

£ 7.2-2 23— )LikAICBITHKREE

High: #— /LR Z7 vy 7 11 ESIA

A— LRI AV ESIATEEFLAILTRESA TGN, LML, SREMIEICE, TE#E
T ARBENMECEBHERBELE RO OIS ELLER L TORNIEADL, RIEEFIHE
WEABEESNSD,
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723 BRBEORNR

1)

)

®)

A—ILiRBIT RV ESIAICENIE, 3—IILEE(ZEIRO~ 150mDBRDH S, thfs & 458D+
SWEIE. KESFIR-AAEARICEBSN, BREEREEIZLS>TRELTWS, WER®D
BICE ABEEARKICE>TEMRSNEMITHFRL TS, I —IILRIEOEYIL, BiERE,F
WiEETHD,

ERHMR D LS

NEZYMEBH) ZAMTDOEEZEL. AERED/NEXYRE, FICHEETBICLYHEES
iz, AT L, tIBR BRI TR, WELTEHICHFEINT, Bk, Bh/N\E
BYRTHY. FAEMBD56%ZEEHHD, WALWLEENNEETINIXE—FLE T THDL. BE
FE_DEBENEFVNTHY. EEDIBUNEEDH D, HSIFTELICEH . BA—FLHS100mEL
FIZESR, THEATMEDI%E HHD, QUuDEIHEED) BAZREETHEHICEY. 2
—LEISEETHBEIN TS, LKL, REICKDWREIFKREL HEEE—HFICER-EX,
B LigoTLV%,

Hid: JST

BE7.2-1 BB OBRBMMLERE

WA

HEYRES YN XIATLIRMARTEZLE(CEA—ILERBIT OV ESIAT, 137FDEYENS
—ILIR—H—HE THRESN TS, IUCNOLYRYRACRUVERNDERZETIEESIN T S4EY
BIZROM->TLVLY,

i
FE IR TIL27TFEDOHEENHRESNTEY, 2 ¥/\1IF Hyaena hyaena [£IUCN(2010)D
EERERELLTHIFON TS, BBEDBENAT B THREIN, TOTNT DY
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Neophron percnopterusD 72D A E i THEERSN . 5DDEIIT oM 2 DD KX FE A
SN TULV=, 3D D & (LProsopis cinerariaD B KRIZEITENTEY . RUHILNT TS Gyps
bengalensish T 7/ 4" Neophron percnopterusD3 D ERESNT=, (BET.2-2) Y AA
A4 XY Aquila rapaxDFERAFD—E AXAT7700DFERATO—E, RIEZEDI10EHNH
it THERRS =,

Hidi: JST
BEE 7.2-2 AEMBICHT2EBDETNDHE/1\TI4E

2EOHMEARVCRIFEHIAEMRIZH THXEAE THRIN, 17TIEHNRMMFE THEZREIN
Tze TNBHDMSBEIUCND L YRY A MZRBE SN =XV D o=,
RAEHIBICEITEYRE - FMRERUVBREDOE TN DOHDEERT.2-3ITRT,
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R 7.2-3 AEMEBICEHE T HEYE - BMBRVEROETNDHHIE

Classification

Total
Number of
Species

Threatened Species on Red List in Study Area

Flora

137

Fauna

Mammals

27

Striped Hyaena/ Hyaena hyaena:NT (i) CR(p)
Asiatic Jackal/ Canis aureus:NT(p)

Indian Grey Wolf/ Canis lupus:EN(p)

Bengal Fox/ Vulpus bengalensis:NT(p)

Common Red Fox/ Vulpus vulpus:NT(p)

Indian Crested Porcupine/ Hystrix indica:NT(p)
Balochistan Gerbil/ Gerbillus nanus:NT(p)

Indian Hairy-footed gerbil/ Gerbillus gleadowi:NT(p)
Small Indian Civet/ Viverricula indica:NT(p)

Birds

88

Cinereous Vulture/ Aegypius monachus :NT (i)
Greater Spotted Eagle/ Aquila clanga:VU(i)
White-rumped Vulture/ Gyps bengalensis:CR(i)
Indian Vulture/ Gyps indicus :CR(i)
Slender-billed Vulture/ Gyps tenuirostris:CR(i)
Egyptian Vulture/ Neophron percnopterus:EN(i)
Laggar Falcon/ Falco jugger:NT (i)

Reptiles
Amphibians

and

31

CR: Critically Endangered, EN: Endangered VU: Vulnerable NT: Near Threatened

(i): IUCN 2010. IUCN Red List of Threatened Species. Version 2010.1.

(p): Pakistan's Mammals National Red List. 2006. Biodiversity Programme IUCN Pakistan
Hil: JST based on % —/Vik A7 v~ 7 11 ESIA

4 RER

Runn of Kutchl&#2— /LR BDEIZIE T 57 LY —ILEHE KRR TH S, Runn of Kutch &%
BT HREMIEZ—ILEED —ETH S, Runn of KutchlE 566,375 haD[EdZHs ., HRMIC
BEELGZLDOEBYMESEDOERMLGERM THS, Runn of Kutchld, 1980F (125 LY — LRl
[CEfFSNT-, MERZER 7.2-11ZR T,
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81 Website of Ramsar Convention, http://www.wetlands.org/reports/ris/2PK019_MAP.pdf
7.2-1 Runn of Kutchi,Z ALY — )L #h i & X

7.2.4 HEBREOKRR

61 DFEFBIEHAAEMILIZHY ., #HFEADIL 55,150 ATHB, 7,570 AlFTOvo 1D 9
HMIAFATWS, TOvY 1| ORAXDEEHIE 2,000 ADMFEFATLNS, FEAEDHTEE R
FENRLNS,

(1) ERERVREER

B—ILIR—H—DHTIE A RZLBFEEEVFY—H . BLST-A—RAMD AR D BEELTEE
LTW5, AEMIETIE, A1RTLEFELEVFY—BEIF TN T NE56%. 44%THD, ChoDit
S ERURBREFNLGEZERIZENIDOLT . EV A —HREEA RS LLFEDE D SRR, @
FHDORBODEN—AMIET W—T ORI ERILKOVDRIFT. RIFMGEIENRESA TS,

(2) AVISEH—ER
B—)LIN—H—IZEWNWTIE, FRI7ZIVMMEZEERIILERD28% THY . ZLOMBIFEZERV
EHREEZEDH—ERIVT7IZCEFTEND . STARUVARZLOVIDETIIEE. BB, 15—y
FRUTEAEEN DD, BERETNITChHESNS, LOALEMER . 28, BEILR>ATL
o
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®3)

(4)

(®)

(6)

()

E3=

B—)LIN—H—HR D KE D DEREILchaunrasEEIEN TV A I [T EMLEEZER O /N
BThHB, AEMIBRDERED50%LL EIXchaunrasTHY . 12% NG EEETH S,

ERKERUEE

EKEF B—IN—D—hRDON TEET ARELHEN—D2TH D, JIFLEL RBIFEAE
TELY, S, T KITIEM T, WHOD ERBIKEEZ G T-S 0, LI=A > T, TELRMKIEF
KTHB, taraisEMF (EN B EMAGKBEM T RVBELDEVY THTEDHON S, RKEE
OHTETEL. RBKET B2, ZLOMTRUVELEDEZ UM RAEBOF THEHONTLVD,

2R

B—)LIN—H—TD+HHEERERRUREICET2HBORINIZEY ., 1992F(ZIF10F5AD
HERDIBE00AMNETL, /SF XL D100, S URMDIBELLE L TH WAL T X
150(1000E E X -U)TH D, EREY—ERFEICI. —REER. HhLEECRNLRIAENER
THY. EREEMR (BHUs) . BFNEE L 2— (BHUs) Lt EEAFR CRESIN D, AEH
EBTEHE—MEZHARBEZEMZHE >TWV - FRERFYDARZLIVIDEERE L I—~FH
LT24km, EXREEEEZEANFHLTKMBEILZTAIEELHELD, REZSVRERIEFHOILS
ETH. RADIER T AV ITINILHEIFUTHRENITRS, FEAEDHRIIhTDOREEE
5,

HE

B—LIR—H—DHEFREVURMRVIRFREVTIEERL BHEOBFREANHEYHEL. &

HDHFRENX1998F LI —fFI2Hiot=, B—IL/IS—H— IR D /NERFLFERIL, £EH8HK
MDIB514L, MN16ERDSE7HTHY LLEM RIFTH S,

Rt

MBEHEICETAHEEIRADTY(EH9150,000/LE—THo1=. TOOLEE (BRYRIZ) NEE
BIRARTHY ., BHEHBFRADEEIZTENLTHD, REDFTHEEBFEEREDIWANEETHY
EHhETREFTIRADELZ45DITHD, F—IL/\—h—ithXIE. —ELTERTHIMNANTE
BRUVERLGHBRO—D2LENT =, 2005FDL VRN TIXI6MEDSHI5EBICHED ITONT=,
AELEHTE, 48DAEMFDSH19%(F, BRSA U (— ALE=YEALITEILE-) LT TH
Y. 40%I[31,375~2,750)JLE—®DE T, HYDREE (31%) KNEEFICEREL TS,
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7.3 RFREVEICHE T HRERVHEICET HiER ]

7.3.1 BE7EXAVMZET5E54

NEREDBRFERAREEICEHELIER, RAIEAIRSMUELE 21— LIz, RETEAAURMC
EEdHEEEE. R ARSIV BLUTOEBYTHS.

e  Pakistan Environment Protection Ordinance (PEPO), 1983;

e  Pakistan Environmental Protection Act (PEPA), 1997;

¢ National Environmental Policy 2005;

e  Guidelines for the Preparation and Review of Environmental Reports (1997);
e  Guidelines for Public Consultation (1997);

e  Sector Guidelines for Preparation of Environmental Reports;

o Pak-EPA (Review of IEE and EIA) Regulations, 2000;

¢ National Resettlement Policy (2002);

e  Project Implementation and Resettlement of Affected Persons Ordinance 2001;
e The Sindh Katchi Abadis Act, 1987; and

e  Sindh Public Procurement Rules 2010

NEZRIVIZETPREERZICHE T IRADEZT /AT REVRERE R G (Pakistan
Environmental Protection Ordinance, 1983)T# %, PEPOIXEDIRERED=-HIZ3 DD EH]
ZERELI=, ELT. TNEXRAERORE. HRTECHEDHELERIALEEDEDON
ETHD. IRIILFT—DHERE. BATRRERFAFRE. FRHLE-IF EEYEE. AFERD
HBYR—rEAD-BRETOVSLOHEEEC14DTOT S LN BENLGERDI-HDE
BEShT=, 1997 E DIRFREET, RRICETHLEEDF R - EED-HDEIFHE
#BELTHIESH ., 1) ERRE LB (National Conservation Strategy : NCS)E D 1= D #:4E A
DIRHE. 2) MIFHAIBAFEE L (Provincial Sustainable Development Funds: PSDF)DE%L. 3)
RIEFFIFT(Environmental Tribunal) @ %31 LRIF#ITE (Environmental Magistrate) D4E&n .
BIVFLEIBICLZEEEHE. TENAZT-BEBEEZEICHTIHAFEDRE. 4) BEE
FETMERDI-ODRMH DR, LEEIT-,

IRiE R &5 fi;ZPak-EPA (Review of IEE and EIA) Regulations, 2000/, EEA/EIAZ W E LT 5
BEOFHBECALTHELTWS, NFRAVIZEITAREFZEFTMIE. CORBFZETEE
RU.RIE7EAAVNFEZ (Policy and procedures for the filing, review and approval of
Environmental assessment, 2000)[Zi > TEESN B EEHE-TIND,
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7.3.2 ERRIERE

ERREBEEE (NEQS)(F1993F(Z/SF RFVIRIER
TO

T=o

ZB1(1983)DIMEIZLI=A>TREL. KL

i R EE
WY, KRESINTz, 1999FIZIE—HDMFERELHITH N, 2000F (CHETHA LI

Ambient Air;

Allowable concentration of pollutions in gaseous emissions from industrial sources;

Ambient Noise; and

Allowable concentration of pollutions in Municipal and liquid industrial effluents and

industrial gaseous emissions.

1 XK=RE

R131ITKRERREEEZTY,

=731 KRERERE

Concentration in Ambient Air

Pollutant Tlm:\-l\évggzwd Effective from Effective from 1st mggg&?edmogm
9 1stJuly, 2010 | January, 2013
Sulfur Dioxide Annual 3 3 Ultraviolet
(SO2) Average* 80ug/m 80ug/m Fluorescence
24 hours** 120ug/m® 120ug/m® Method
Oxides of Nitrogen as | Annual 3 3 Gas Phase
(NO) Average* 40ug/m 40pg/m Chemiluminescen
24 hours** 40pg/m® 40ug/m® ce
Oxides of Nitrogen as | Annual 3 3 Gas Phase
(NOy) Average* 40ug/m 40pg/m Chemiluminescen
24 hours** 80pg/m® 80ug/m° ce
O3 Non dispersive UV
3 3
1 hour 180ug/m 130pg/m absorption
méthode
Suspended Particulate | Annual 3 3 High volume
Matter (SPM) Average* 400ug/m 360ug/m (SAamplingyﬂ .
verage Tlow rate
24 hours** 550ug/m® 500ug/m® Tolt Ie37s _than)
.Im°/minute
Respirable Annual 3 3 B Ray absorption
Particulate Matter | Average* 200pg/m 120ug/m method
(PMao) 24 hours** 250ug/m?® 150pg/m?®
Resipirable Particulate | Annual 3 3 B Ray absorption
Matter (PMys) Average* 25ug/m 15ug/m method
24 hours** 40ug/m’ 35ug/m’
1 hour 25ug/m® 15pg/m®
Lead (Pb) Annual 3 3 ASS Method after
Average* 1.5ug/m 1pg/m sampling using
EPM 2000 or
24 hours** 2ug/m® 1.5pg/m® equivalent Filter
paper
Carbon Monoxide | 8hours** 5mg/m° 5mg/m° Non Dispersive
(CO) 1hours 10mg/m?® 10mg/m?® Imm;rtah(l)?(;ed (NDIR)

*Annual arithmetic mean of minimum 104 measurements in a year taken twice a week 24 hourly at uniform

interval.

**24 hourly / 8 hourly values should be met 98% of the in a year. 2% of the time, it may exceed but not on two

consecutive days.

HidiL: Statutory Notification, SRO-1062(1)/2010, dated Oct 18, 2010, Ministry of Environment, Government of Pakistan.
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)

®3)

BE

x 7320 BB T IBIEHAEL TS,

= 732 BEIRERSE

S. No. Category of Area /| Effective from 1st July, | Effective from 1st July,
Zone 2010 2012
Limit it in dB(A) Leg*
Day Time Night Time Day Time Night Time
1 Residential area (A) 65 50 55 45
2 Commercial area (B) 70 60 65 55
3 Industrial area (C) 80 75 75 65
4 Silence Zone (D) 55 45 50 45
Note: 1  Day time hours: 6:00 am to 10:00 p m
2 Night time hours: 10:00 pm to 6:00 pm
3 Silence zone: Zone which are declared as such by competent authority. An area comprising not less
than 100 m around hospitals, educational institutions, and courts.
4 Mixed categories of areas may be declared as one of the four abovementioned categories by

competent authority.

Hi 8 Statutory Notification, SRO-1062(1)/2010, dated Oct 18, 2010, Ministry of Environment, Government of

Pakistan.

KE

TEHKEEFR 7.3-312RF,

= 7.3-3 TEHKE#R

S. Parameter Inland Sewage Sea Unit

No Waters Treatment | Waters
1 Temperature or Temp. increase <3 <3 <3 °C
2 | pH value (H") 6-9 6-9 6-9
3 (I)E’;Ciological Oxygen Demand (BOD)s at 20 80 250 80| mg
4 Chemical Oxygen Demand (COD)c;, 150 400 400 | mgl/l
5 Total Suspended Solids (TSS) 200 400 200 | mg/l
6 Total Dissolved Solids (TDS) 3500 3500 3500 | mg/l
7 Oil and Grease 10 10 10 | mg/l
8 Phenolic Compounds (as Phenol) 0.1 0.3 0.3 | mgll
9 Chloride (as CI") 1000 1000 SC | mgll
10 | Fluoride (as F) 10 10 10 | mg/l
11 | Cyanide (as CN)total 1.0 1.0 1.0 | mg/l
12 | An-ionic detergents (as MBAS) 20 20 20 | mgll
13 | Sulphate(SO4%) 600 1000 SC| mgll
14 | Sulphide(S?) 1.0 1.0 1.0 mgll
15 | Ammonia (NHy) 40 40 40 | mgl/l
16 | Pesticides 0.15 0.15 0.15 | magl/l
17 | Cadmium 0.1 0.1 0.1| mgll
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S. Parameter Inland Sewage Sea Unit

No. Waters Treatment | Waters
18 | Chromium (trivalent and hexavalent) 1.0 1.0 1.0 mg/l
19 | Copper 1.0 1.0 1.0 mg/l
20 | Lead 0.5 0.5 0.5| mgl/l
21 | Mercury 0.01 0.01 0.01| mgll
22 | Selenium 0.5 0.5 05| mgll
23 Nickel 1.0 1.0 1.0 mg/l
24 | Silver 1.0 1.0 1.0 mg/l
25 | Total toxic metals 2.0 2.0 20| mgll
26 | Zinc 5.0 5.0 5.0 mgl/l
27 | Arsenic 1.0 1.0 1.0 mg/l
28 | Barium 15 15 15| mg/l
29 | Iron 8.0 8.0 8.0 | mgll
30 | Manganese 15 15 15| mgl/l
31 | Boron 6.0 6.0 6.0 | mgll
32 | Chlorine 1.0 1.0 1.0| mg/l

Hi#fi:  Statutory Notification, SRO-549(1)/2000, dated August 10, 2000, Ministry of Environment, Local

7.3.3 RIET7HERAVE

INFREUTODIRE
EEEUREMEDE
LT, 7Oz HhetE

7.3-1 [TINFREVIZE T BEIAFHEETT .

—HELTREZEREHE

Government and Rural Development, Government of Pakistan.

RAREEF D ERIT—ARMICPEPAIZL>TEEIND, NiElL. EIAOEREA
BETEDHD, Rkl 7°D~>I'7I~%ﬁﬁ%#&ﬁ%$¥o>lEE$tliElA?&%
TIEEEHEMITHEDTH S,
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Project Proposal

Yes

I Screening Process }

A
EIA Required
Refer to Schedule -

A
Scoping for the Outlining
of Environm ental Impacts

A

| No IEE/EIA
Required:

Significant Impcts ldentified:
Subject to EIA Study
A

Collection of Data
Relevant to the Project

Ide ntification of the
Local Residents
Subjectto Resettlement

Impact Analysis:
Identify Environmental

Im pacts during Pre-

SHM for Project's

construction, Inform ation Dissemination
Construction and
Operation and
Consideration on Approved
Mitigation Measures
y
EMaP & EMoP SHM for Dissem ination
elaborted by the «—> of Inforation on the
Project Proponent Result of EIA Study

I

Preparation of
the EIA Report <
for Submission

RAP elaborted by the
Project Proponent

(NOC)

S - 5 Approved for k
| creery?glArocess l—» No Objection Certificate +—»{ Project Imple mentation |

Action Taken for
EMaP and EMoP
and/or RAP

Hi#i: Modified by the JICA Survey Team based on Faisal Aslam: Environmental Impact Assessment in Pakistan — Overview,

Implementation and Effectiveness, 2006

®7.3-1 /INFRAVIZBITAEIAD FiE

JCAHARS AV RUPEPARRBIZ KB —MRICEEZRIZLPTLVEYS

FULIEDBFITR 5k 7.3-4127 .

. l_'ll,:;fn

t.HEERIT

& 7.3-4 JICAHARSA-PEPARAIIZ LS —RICHEEZRIFL LT VLI — 1514 - REZR T 0T L D5

JICA Guidelines, 2010

Guideline for the Preparation and Review of
Environmental Reports

1. Sensitive Sectors

1)
2
©)]

Mining, including oil and natural gas development EIA
Oil and gas pipelines IEE
Industrial development IEE
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JICA Guidelines, 2010

Guideline for the Preparation and Review of
Environmental Reports

4) Thermal power and EIA (over 200 MW),
IEE (less than 200 MW)
Geothermal power Not mentioned
(5) Hydropower, dams, and reservoirs EIA/Hydropower plant (over 50 MW)
IEE/Hydropower plant (less than 50 MW)
Dams and reservoirs EIA/Dams and reservoirs (with a maximum
storage volume greater than 50 million m® or
surface area greater than 8 sq km);
IEE/Dams and reservoirs (with a storage volume
less than 50 million m® or surface area less than 8
sg km)
(6) Power transmission and distribution lines involving | EIA/Major power transmission lines (above 66
large-scale involuntary resettlement, large-scale logging, | kV) including grid stations;
or submarine electrical cables IEE/Electrical transmission lines (11 kV or
smaller) and large distribution projects
(7) River/erosion control Not mentioned
(8) Roads EIA/ Federal or provincial highways or major
roads greater than Rs.50 million in value.
Maintenance (rebuilding or reconstruction of
existing roads is exempted from the requirement
of an EIA).
IEE/Federal or provincial highways (except
maintenance, rebuilding or reconstruction of
existing metalled roads) less than Rs.50 million
in value.
Railways EIA/Major railway works
Bridges Not mentioned
9) Airports EIA/ Major airport
(10) Ports and harbors EIA /Major ports and harbors development
IEE/Ports and harbors development for ships
less than 500 gross tons
(11) Water supply that have sensitive characteristics or that are | EIA/Major urban water supply infrastructure,
located in sensitive areas or in their vicinity including major head works and treatment
plants.
IEE/ Minor head works and small systems
Sewage and wastewater treatment that have sensitive | Not mentioned
characteristics or that are located in sensitive areas or in
their vicinity
(12) Waste management and disposal EIA/Waste disposal and/or storage of hazardous
or toxic wastes (including landfill sites,
incineration of hospital toxic waste) or waste
disposal facilities for domestic or industrial
wastes, where more than 10,000 m® of waste will
be handled annually;
IEE/ Waste disposal facility for domestic or
industrial wastes, where less than 10,000 m® of
waste will be handled annually.
(13) Agriculture involving large-scale land clearing or | EIA/Irrigation and drainage serving more than
irrigation 15,000 ha;
IEE/Irrigation and drainage serving less than
15,000 ha or small-scale irrigation systems.
2. Sensitive Characteristics -
1) Large-scale involuntary resettlement Not mentioned
(2) Large-scale groundwater pumping Not mentioned
3) Large-scale land reclamation, land development, and land | Not mentioned
clearing
(4) Large-scale logging Not mentioned
3. Sensitive Areas
Q) National parks, nationally-designated protected areas | EIA

(coastal areas, wetlands, areas for ethnic minorities or
indigenous peoples and cultural heritage, etc. designated
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JICA Guidelines, 2010 Guideline for the Preparation and Review of
Environmental Reports

by national governments)

2 Avreas that are thought to require careful consideration by | EIA
the country or locality
HH B Modified by the JICA Survey Team based on the JICA Guidelines and PEPA Regulations

7.3.4 #HEBRE

1)

)

BEEHER

NFX R OBEFERMEEE (RAP) [T 2ER L. BRBEEHEE (2002) TRSND, Th
FEEFZIMRELTHREZEEZNN—LTVSETTIK BEEDAETY —LGNEZHEEIC
TRHLDTHD COBEIX. UTOBYICHHDEMEED D,

e Avoid or minimize adverse social impacts of a project wherever possible and where
adverse impacts cannot be avoided, the mitigation measures and resettlement activities
should be conceived and executed as development programs and the affected persons be
provided opportunity to share the project benefits;

e  APs should be provided with sufficient compensation and assistance for lost assets, that
will assist them to improve or at least restore their living standards, income earning or
production capacity to the pre-project level;

e  Provide a development opportunity to all vulnerable groups. The vulnerable population
should receive special assistance to bring them at least to a minimum living standard at par
with the pre-project level; and

e All population adversely affected by the project, should be eligible for sharing the social

and economic benefits, anticipated after completion of the project.

B ABFICE>TERINGITNIELESHEN TOS N EREBRZEED B EEEH
(2002) II2&> T, ERBEFERE (2002) [FE5IZHEREIND,

EREER

NI RAVRBERERITI997F10A ICTERBEOFODHARF12 122, ZLT. KAA

FSAUIELUTOBEYIZIBREDBRIZTEDS:
Public involvement is a feature of environmental assessment and can lead to
better and more acceptable decision-making. It can be time consuming and
demanding, yet without it, proposals are seldom soundly based, and there is
likely to be antagonism from affected people, Public involvement, undertaken in a
positive manner and supported by a real desire to use the information gained to
improve the proposal, will lead to better outcomes, and lay the basis for ongoing
positive relationships between the participants. The objectives of public
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involvement include:

a) Informing the stakeholders about what is proposed;

b) Providing an opportunity for those otherwise unrepresented to
present their views and values, therefore allowing mere sensitive
consideration of mitigation measures and trade-ofts;

¢) Providing those involved with planning the proposal with an
opportunity to ensure that the benefits of the proposal are maximized
and that no major impacts have been overlooked;

d) Providing an opportunity for the public to influence project design in
a positive manner;

e) Obtaining local and traditional knowledge (corrective and creative),
before decision making;

) Increasing public confidence in the proponent, reviewers and
decision-makers;

g) Providing better transparency and accountability in decision
making;y

h) Reducing conflict through the early identification of contentious
Issues, and working through these to find acceptable solutions;

1) Increasing a sense of ownership of the proposal in the minds of the
stakeholders; and

) Developing proposals which are truly sustainable.

EROKSIZ. ERBED-ODAARSAVIFHBEERET, —RTRICTOCIIFORNEERE
MIBHRMAELZEAL, ZLT, TOPIMERDIV oY RBREICHET LD TH D,
HARSAUIZENWT, TRARA T ay . FHEEHERERICETHEEDR. BITshaTnd
BoBWARDERBEOTRERZRET CXAVMIRYRAL ZENFEHENTIVS,

7.4 700z 9MDRY)—=V T BRUS R

7.41 EEHIOC Yk

JICARBEHEREAARIIUIZENE BEOHEANDERTETLLLBVEEDHSHTHEM
EFOLIBTODIOMIATIY A (25 5END, T RESBMTHoY., RHIALGEE
DFANRYETHALIWIGE . LEHENKEN > LYEENFAHMTHDIHEELHTIY A
[CHESND. HE T YVENTENTOND T OHEROBEHEBZA-ERAICRU 55, T
T A IS REELT, BBEREFLOTVWEIF—0TOD I ZEERIFLOTVEEE
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7.4.2

Bo7O O RUEEZZTOT VI MIEHHINIZTDEFECI#MTETOC VM EEND,
EHICKBBLEEENBELLDZTODIIMATIVAIZSFENS BREPHE~DEFELL

BOEEMN, AT AL TNENEEZONSEXIFNTIY BIZHESh D, —MRMIC, %2

BREYAMZDLDILMKRIEY . FAIFHZEFIDLELBEDOARTHISTESEEALN

%o

ATOPIMI. BAREROBEOHRMEREBLELLLZVLDO D, 250kmD E K TRIRE
ThY. BMBEENBELLD, LN > T ICAHARSAUIZLEA>TATIVAIZHFET 5,
PEPARRAIICENIE, EIARRURND B X LERBEEICEIAZRELEFNIERSH0, HERE
RFARABERTODIMRUZLDANICEEERIZTAIEEDOHDLDTHD, EEBIHREXE
[F RTT2—LNHBFETEEREFECETR(LIKVLL L) 1IZEET 5, ATADIMNI/E
ERTEOONLIEARBOAXFHREIICELLENHD, LA T EERITODI I
BB OFTICEIAICBAL TR ELGFHRESERALTNIELGSHENEEZ NS,

Faa7avzyr

JICAHARSAV RUPEPA FHEAICE D FAARTADCIINDARY)—ZV T DFERER 7.4-1
IZRY,

R7.4-1 FAIHTASTIMNDRY)—=245

Categories by PEPA
Projects JICA Guideline, (Review of IEE and EIA)
2010 Regulations, 2000
Coal Mining Projects A EIA
. 1,200MW
Thermal Power Generation A EIA (over 200MW)

Federal or provincial highways or major roads

Road Project A EIA | greater than Rs. 50 million in value.

Major urban water supply infrastructure, including

Water supply - EIA - major head works and treatment plants.

A Dams and reservoirs with a storage volume less

Sufficient Water Disposal IEE = than 50 million m® or surface area less than 8 sq

(as Reservoirs)

km)

7.5

7.5.1

Hidit: JICA Survey Team based on JICA Guidelines and PEPA Regulations

BERUVHEEEDRO—EVY

EEHETOC I

EEHETOACIIMNIBITABERVHESEE(CDLVTHDEFIRO—EU Y 4K 7.5-1I1ZF T,
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R 15 1IEBERIOCIIMIBITIRBERUVH/REZEICOVTOEFRI—ELY

Item

Pre-Constru
ction /
Constructio
n Stage

Operation
Stage

Description

Pollution control

1. Air Pollution

B-

Some negative impacts on air quality are expected due to
the operation of heavy equipment/vehicles as well as
traffic incidental to construction works, although the
expected impacts will be temporary during the
construction stage.

2. Water Pollution

Some impacts on groundwater quality would be caused by
the turbid water generated from construction yards of
drilling works during construction stage. However, the
expected impacts would be insignificant since
groundwater level is deeper than the depth of excavation.

3. Soil Contamination

There are no project components or activities which could
cause soil pollution. However, in case the soil at the
construction sites is already contaminated due to other
reasons, the construction activities of the project may
cause negative impacts.

4. Solid Waste and/or
Industrial Discharge

It is expected that the project will generate construction
waste during the construction stage.

The solid waste from the construction works will be
managed according to the concerned Pakistani
regulations and guidelines, therefore, it is not expected to
cause serious impacts.

5. Noise and Vibration

Various impacts of noise and vibration are expected due to
the operation of heavy equipment/vehicles, although the
expected impacts will be temporary during the
construction stage.

6. Ground Subsidence

There are no project components or activities that may
cause negative impacts on ground subsidence since
groundwater level is deeper than the depth of excavation.

7. Odor

There are no project components or activities that may
generate foul or offensive odor.

8. Bottom Sediment

There are no project components or activities that may
cause negative impacts on bottom water sediments to
which aquatic life depends.

Natural Environment

9. Geographical
Conditions and
Geological Conditions

There are no project components or activities that may
cause negative impacts on the geographical and
geological conditions, since earthwork volume is small.

10. Soil Erosion

There are no project components or activities that may
cause negative impacts on soil erosion, since earthwork
volume is small.

11. Flora

Some negative impacts on flora might be expected due to
cutting of threatened vegetation during the construction
stage.

12. Fauna

Some negative impacts on fauna might be expected due to
cutting of trees which have nests of threatened vultures in
breeding season during the construction stage. Bird
strikes of vultures on electric transmission lines might be
expected during the operational stage.
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Pre-Constru | Operation
ction / Stage .
Item Constructio Description
n Stage

13. Ground Water D D There are no project components or activities that may
cause negative impacts on the ground subsidence since
groundwater level is deeper than the depth of excavation.

14. Water Body D D There is no project component or activity, which would

(River, Lakes, etc.) cause significant change or impacts on hydrological
conditions within and around the project area.

15. Natural/Ecological D D There are no natural/ecological reserves and sanctuaries

Reserves and within and around the project area.

Sanctuaries

Social Environment

16.Involuntary B- D The project is proposed to be far from residential areas.

Resettlement However, land acquisition is needed since there are
agricultural land in the project area

17 Local Economies B+ D Some positive effects on the local economy is expected

(employment, because of possible increment on business/employment

livelihood, etc.) opportunities generated by the project implementation.

18. Water Rights D D No impact on water use or water rights is expected due to
the project implementation.

21. Land Use and B- B- Some negative impacts on land use and utilization of local

Utilization of Local resources are expected due to construction works during

Resources the construction stage and the existence of facilities during
operational stage.

22. Social D D No impact on social institutions and the community is

Institutions and expected since there is no significant part of the local

Community community would be affected by the project.

23. Existing Social B- D Some negative impacts on the existing traffic conditions

Infrastructures and are expected due to traffic congestions that will be caused

Services by the construction activities, although the expected
impacts will be temporary during the construction stage.

24. Poor, D D No impact on poor indigenous or ethnic people is expected

Indigenous, or because of the characteristics of the transmission line

Ethnic People project.

25.Misdistribution of D D No impact on misdistribution of benefits and damages is

Benefits and expected because of the characteristics of the

Damages transmission line project.

26. Local conflicts of D D No impact on local conflicts of interest is expected

Interest because of the characteristics of the transmission line
project.

27. Gender and D D No impact on gender and children’s rights is expected
Children’s Rights because of the characteristics of the transmission line
project.

28. Cultural Heritage D D There are no project components or activities that may

cause negative impacts on cultural heritage.
29.Landscape B- B- As a result of the construction and existence of the

transmission line, the semi-desert and agricultural
landscape would be changed.
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Pre-Constru | Operation
ction / Stage .
Item Constructio Description
n Stage

30. Infectious B- D During construction, increments of risks on infectious

Diseases such as diseases among the construction workforce are probably

HIV/AIDS expected.

31. Working B- B- Increment of risks on traffic safety is expected due to the

Conditions (including operation of heavy equipment and heavy vehicles during

occupational safety) the construction stage.

Increment of risks on electric safety is expected due to the
electrical works during the operational stage.

Others

32. Accident and B- D There are possible accidents and hazards due to the

Hazards operation of heavy equipment and vehicles during
construction, although the project does not require special
methods of construction.

33. Global Warming B- B+ The possibility of increased greenhouse gas (GHG)
emissions is expected due to the operation of heavy
equipment and vehicles as well as traffic congestion
incidental to the construction works, although the expected
probability will be temporary during the construction stage.
It is expected that the GHG emissions would be reduced
due to the low electrical power loss system.

Rating

A+/-:  Significant positive/negative impact is expected.
B+/-:  Positive/negative impact is expected to some extent.
C+/-:  Extent of positive/negative impact is unknown. (A further examination is needed, and the impact could be clarified as
the study progress)
D: No impact is expected
Reference: Appendix 5 of JICA Guidelines for Environmental and Social Considerations (April 2010)
Hidi: JICA Survey Team

7.5.2 AESTOC I+

FARTADIIMIBITERERVHESFEZHRAI—EL T RO —ERZAppendix 7-1(C
Y. TACI VDR UVRERE ROFMEMNRESTLVEL D, RO—EV T (FHIET
ERNLTEDTH D, FHAIEE TS IO — L EERFECE OV TITo1=,

%##. Sino-Sindoh Resourcett(dZ#—ILRBITOVI1DESICE DLV ESIAFHEEZTTL.
B—ILRBEITAYI2MESIAFHES, SECMCHICKYREEEP THD, ChoDHEEITEN
. RERUHESEE ELE~OREXNE. BREERR. T2V HEEZECREEEH
B ETICREEN TS,

51T, BRHIREHE T EAAUNSESA) EFE -V URMBUFICKYEREF THS, SESARET
. [BEEEEZSORBMASKR . 2—I/LRBICE T2 LA HEE I EAFITON, 1)IRE
#HEREt. 2T AP AFFEO2DODERERIOED,




F1E REHIEE

BRERIORRHSRFOBEME. F—ILRBICKYEEEZZ(TEF— L/ A—H— KR UE
DED22,000FEAFALULIZDONT, RERMFE. RE. EERRCEETOD VM Z— )L
BICBEITHRE. FR. £ RUXILICEDLIBERVEDHEERIELIDMREATHEDT
Hdo

BRER20BMIE, kAR RELAETOCI/FORSBRREEOBE N GREFRAN=X
LZERFELT FEORBARURBEDFELMARERMBICHAMSELSZLETH S,

CHMBDRTIZEY, LIRBELERADOFAREXZDEERER/NML T ORREFRATRELGD
DIZF B, 2. F—LIZBTHERHNGIREREESH T 5012 RERUVH SO RREICET
BSEBMGT IR TSITAR(FEREDISEASEDLDTHD,
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8.1

8.1.1

8.1.2

%8 E MBRESN

MBREFSMOEN-HE

BT RF LM, REUINERE(RR) - MIREME (NPV)ESHE T B EIC&HT, 7OV IR
RN AFEBEAL200MWE LU EEHE500kV ., 250kmDIEER) DEITAIREMERETT S5 H
BET 5,

MBEIW

MBS HTIE. R (R E  Engro Powergen, #E:NTDC) DR AN TAC IV MDIREMS
i 5= IEfEEIN B, MBEHNEINERE(FIRR) - M BHMREMIE(FENPV)Z /57012,
1)ER (REFEBIRA EE AT LAAR) L2)TGMEICEDSWN-EREEELIZ3Z2T. 7
ASzIbDOMBERENFHESIND,

EETODIIMIZODRBENH DD T, BBLTEENLENITONTERESNS,
#®8.1-1 RE-EEIOVI OB

Project Financial Analysis
Generation Generation
Transmission Alternative 1

Alternative 2

Hi#: JICA Survey Team

& FRE. EDE2F. z0hEMERE. BBERMSERMN TS, FIRR, FNPVIX. FaT-
FIELOET R vy 20— ZHE SO TEHELTLS,

BFESH

BREATI. EREBZFOSR AN TADIINDRERZTMT 2-HIZEHEEIN D, BFHA
BN F(EIRR) - R FHMIREMEENPVZFD=OIC. RBIRILX—FEW Ts—EILHE
B DENERICE DN EREBFMBICEIVEEREFE->T. 7O DO MEIRA
HEIND,

BRI LYRESNBNELICERETELLOT, #ETOSIIMOAHTE, BHSNDE
FEBEERTEEL, $o T DRE-REIOSIFORFRALHLDRBIALY—R
OEHBAICESEH SN EFELELBL T RESIETS,
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8.1.3

8.2

8.2.1

8.2.2

#8.1-2 RE-FETACIIMEENTDERA

Iltem Remark
Economic cost 1. Economic cost of the generation project
2. Economic cost of the transmission project
Economic benefit 1. Economic benefit by saving the alternative energy sources due to the

incremental net generation
Net economic benefit ~ Net economic benefit is calculated by subtracting the economic cost
from the economic benefit.

Hifft: JICA Survey Team
T FR X B SE A LB ) BICESEFRESNAO T, 1) BRIHE, 2) =il B AL, BERENLT[HND,

EIRR. ENPVZFHE T EHLEIC, ERBFICEOTEDERZRD=HIZ, 7Oz HMNERITRE
FERICEERIND, CORAICEVWT, ERBEAOBIEIHW ). EXTLERATLL
WD TEENSBRINENS,

Ak

IRR. NPVEEHETH=0I12. TAD VM Fryla70—%EFET S, ChoDHIEX. LTD
RICEDWTEHESINS, IRRIINPVEE O LT HEFFTE(ZELL, NPVEHED=6H(Z, FHIITR
Hont=Z5|EhFEHND,

n

S {(B-C), ++r) =0
t=1
Where, C=cost, B=Benefit, t=tth year (1,2,3...n), n=project life, r=internal rate of return

IRRUNPVOESED=OHIZ, BRI TOD I NEERLIGE . [T VM ERLE,N ST

SEID2DDT—AERREL T, MBS ER-BRERET 5. LHL. SEHOSHTIEK. TO
DREBIZHESBREBERENGVERELTVSOTH TAZSIMAIDLIFIE R TH 1215
BlE. BEYOSORAN) . [TODzOrEERLENSTIGEE IOEEEEBINTLVEL,

HERESTORMREY
CZZTlE.IRR, NPVETEIZEbN-FREHETR T 5,

FavryhFdn, BREFiE. @HigR—2

RE-REIOCIVMNE BRETIRIOFEDTOCIIERERTHEEEL TS, 'TAdz)
rOFEMARI LS BEMEEGOLOLY B, Bl BAG, 2012 i TREN TS,
PEMTFRE TR T IRE

MEMFHEIL. TOPIINERICREGR—RERAZBZ TRLEREMNY—ADE a0
BEEEIND BAFREIL. A—RBHO N —t T—ELTRELONS, MIBHFHEE L.
R—Z2EAODHNEBRETELGDIN. RETOAOCIIMNIR—IEBEANS%. £E IO ME3%

L ruv e s B RomER, INTDC, “Proforma PC-1: Interconnection of Thar Coal Based 1200MW Engro Power Plant with
NTDC System”, February 2012.] &[FUEFTH 5,
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8.2.3

8.2.4

8.2.5

EMBEL,

ERFHEEL. EARBELYBLESRADEORO ASEHISOCMEEEICHZZLDTHD. A
BRI NED2.1%.,. NED5.7%EBELTLNS,

FEDMIBEEBDFERME2012FMEDBEAEVIFHREMICEY, IR FHEEL. 5%
EoMEAMNRSAESN TS,

e

A—ILARKAEEFOHEIE. DEREHRESETHE)L2) TFHIRIILYT—HE (EFHE)H
SEMEN., FTERICTIHEXTHEEHEANHESIN TS, NTDCEREZ I2LD L. BFFIC
FOTRENBRBEEANEH S L. GREBEALLTHRONI. EHEBEE ICEBEINS, *FDT-
H.RBESMTIH. ZEHIRILT—HEDOWAIZ. BREICFHLNDA R -KEREERSIN TN
HEEELTNS, !

Table 8.2-1 ARAXAHBAHEDIHREMEHA JLE—/KWh)
Capacity charge Energy charge

110" year 4.262 5.349
From 11™" year 2.173 5.349

Hi#: JICA Survey Team

EERTLERARITZ. BEOHRSIZE DT, 100.15)LE—/KW/A EBELTLNVS,

HEHEEEER

FEETOCIHVMNOHBEEERL. BREALLTHROLATHAOT, BAICEENTLVEL,
LAL. #1600 5 ILVE—DA—N—7F"r—IILEFR (BE#HEFEEE) (X. TTRSFEZLIIHNDE
LTWS, Z2ETOCIVNOMBEERERIE. EREAD2%EEELTLVS,

THEHM

BRETHBBRB(SCR)IE., BEK. RH. MPEICIITEDEADEEZHBR T H1EETH S,
SCFI&. EANHAHEBESNOINEERFERICERT HEEITHEASND,

TRAEREFETAFORZEM . B D, SCFIF0.97EHBEINTHEY. (FIFX1THD,°
MBI XFEAEEHDGENERER/ D TONS, .

SCF= [#A(CIF) + #iti(FOB)] / [(# A+ BRL) + (B + i fi- MHABE))

2NTDC, “Proforma PC-1: Interconnection of Thar Coal Based 1200MW Engro Power Plant with NTDC System”, February

2012.

® NEPRA TS OHFBIEHIZ L AL | BB 3L~k i3, D)IEHR | MR B A IR O720  IREH I T Icinga

23]

S KITRB O —ERE LT, B - S T OB RITIZE O TORW, ZORDH T, fioMEE 7 0y =/ NS EE R L Th 5,
M T BHEEM B DT L RN EL TS, FELLIT, 8.4.2 RFHRA B DL,

® ADB ™ [Report and Recommendation of the President to the Board of Directors: Proposed Loan Patrind Hydropower Project
(Pakistan)” September 2011 T, fEH#EEHLLREL 0.91 MM TS, ADB #EZEOHFE i, KAfEEClbitTng
{235 0.97 13K EERD,
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% 8.2-2 XSEFEH (B BAILE-)

Import Export Import Duty Export Tax Export Subsidy
2,910,990 1,640,928 164,900 0 0

Hi 4 Pakistan Statistical Year Book 2011, 9.1 Foreign Trade, 18.1 Revenue Receipts of the Federal Government

FEBEICEL T, ARFBEICOVTIIREGEAFBNEEELTNSD, LU, RSB

BEDHZE. AREBANFELTLS,

NXRIVDFEEST. EHBIFOFBBERICLYEIESATEY . RIEEEEHI(1961F)D

T.WREEEZERITKYEHLNTND, NFRIVOREEEF192F(ZHHTEASA,
A1500/LE—&LEHSNT=, LT, 20064(24000/LE—, 2010%(27000/LE—EBIE EIfbhN

fzo FREERIE. ZLDFBEA2001FHEEEZ TRISEETHL TSI LERLTLS,

% 8.2-3 2001 EREEE(H2500/LE—)ICH-EWVESFEHEDES

Year Regular Worker  Non-regular Worker  All Workers

1997/98 11.6 32.7 18.0
2001/02 14.7 43.0 294
2003/04 141 39.2 25.8

Hidi: Dr. Mohammad Irfa, “Pakistan’s Wage Structure during 1990/01-2006/07”, December 2008, p.29
LREROHFE, FRBRFTBHEDOHREERANREEEEZTE-OTNDSILERELTIND,
®8.2-4 EXMAREHE -£FBEAMEER(BELILE—/A)

All Workers Regular Workers
Government 6,585 6,656
Formal 4,501 5,596
Informal 2,875 3,027

Hi#ie: Dr. Mohammad Irfa, “Pakistan’s Wage Structure during 1990/01-2006/07”, December 2008, p.9

FRERENTRT IS AV TH—TILEIF—DEHEE(X, TA—7IL-EI3—DHERTHS,
ZFD=H. BFEROEBRIZHT-Y., EREFTBHEICIXOSOEBRZREEERHT 5,

EREFEIL, FE-BREARE)D30%E HHEHEEELTLNS, FREROFAEINTT LI,
FE-BERERANE)DEHRFAREIL0.829&£LTLVS,

% 8.2-5 AE-BEREAMNE)ETRFEHDIHE

Iltem % of Local Cost  Conversion Factor  Weighted Average
Unskilled labor 30% 0.5 0.15
Other items 70% 0.97 0.679
Total 0.829

Hidi: JICA Survey Team

8.2.6 ®R#¥EL—
HEL—MI,FIRR, EIRRELERTHILICKY ., TODIHIMEREE. ERBFZTNETNOD
BRI OEHETRENESINEETE. HIETT 57=DIZfFEHND,
[REIELT, BIBEOMICERSNDIEEL NI, EAEESERADEZICEDVWTHESNS, L
MLENS, BT IMEDHFRIL, BT LIEADESERE—KIT DDITTIHE
W NFREIVEHEBEORAEDHEREZEARADEESBREALT ENTESDN, FERIZTRT LS
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2. FiEX10%RIETHD. COMEETIL. IRR.NPVOHAEREFRTHIZTEE=HIZ,
10%DRHYIZ12% DEEL —+EFERT S,

& 8.2-6 WHIEERZE
Treasury Bill Weighted Average Rate

3 months 9.2754%
6 months 9.2962%
12 months 9.3631%

Hi#iL: State Bank of Pakistan, auction as of December 12, 2012, http://www.sbp.org.pk/departments/stats/NDSP.htm#b

ADBIE. B FDTD=HDHREMEIS|FEELTIO~12%EFSOTLVS, COL—KE, /S FREY
DHEHMERBEERELTERHONA TN, ®

R/ A= =D E-> TS HRHESI ROERFRATHELLL, EREHEED ZRA
SNTLDDT, BEDICIX12%ZEERT 5.

8.2.7 HRHE ZERENOX

BRAANAFREFOEBREEIESE. BREEEND5%ELTNS, EETAPIIVMBELAAAC
“Araucaria”). K& E2(AAAC “Araucaria”)[Z[E. 0.64%. 0.62%DEEORAEARIN TS,

RIEDIENTET—21LHE BEEARIFI8E5NTHY . COKFETRFITOMBLRE
B-EHOHEIERIATNS, '

8.2.8 HERK-AKRDOFIA

A—ILBARKAREFRTIE, REICKEAREFERT S, TBIRILF—HE(ZEFHE) L. O
ARREBEARTRESNDIDT, BMBELHTIX. K- BRERAZGHFEERIELTHRS, ZDHIR
[CEDNT K- AREBALEEHIRILT—HESWAIZRLTHY . HESFTOTEISBRINEN
T3,

— B BEIWTIE. KIZKESERIIAKEREOLLTWS, 4—ILRIE. ABEDSEEHED

AURRSTPERARMBERCIN B-Y25KLDFFEREEELTLSA, COE#KIL. BN
TOREERFEMIE LY M ERYEL,

KWh&E71=Y DB REFME L, K25-40NTTIDERLHERXZFE T, UTDLIICEHESH
TWh%,

® ADB, Report and Recommendation of the President to the Board of Directors: Proposed Loan Patrind Hydropower Project
gPakistan), September 2011
Electricity Marketing Data 36" Issue, “Statistics at Glance: PEPCO (Public and Private)”, June 2011
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#£8.2-7 HRBEMEDEE

ltem Formula Unit
a Caloric value (Block I1) 3,212 kcallkg
b 0.252 kcal/Btu
c a/b 12,746 Btu/kg
d 3,412 Btu/kWh
e Net thermal efficiency 37.0%
f Heatrate d/e 9,222 Btu/kW
g Coal cost per ton (US$) 25 US$/ton
h Coal cost per kWh (cent) g/1000*f/c*100 1.809 cent/kWh
i Coal cost per kWh (Rs) h/k 2.055 Rs/kWh
i  Exchange rate 88 Rs/US$

Higl: JICA Survey Team

VA RITE S M e U CEEEAME CRMIENAT=D 1 M S 7-00 7 RAMFE I . AR TE AT TH0 | R - k2
FidaE7en,
8.3 ¥ -BFMEORHE-HEI

TOCzHLERRBLYICE DT MBE-BEERANEE. HELINS, HE-BEERHI
FIRR-FNPV. EIRR-ENPVOEEIZFNZnfEHLN TS,

8.3.1 MEEHR
BEERIX. TOCIHMERRBLYNSCEHSh, IR EERLMISITEERISERSIN
éo

RS OMERICK. RE-BREA. NEBREE. VY LT Y —EX BN EE T
BEMNEENTND, —H. UBERE EEEEORRNSTOD I NT+—T 0 RE 5
FREHICELN, @B FHRE. BREFILRIL TS,

%831 ERIROEREIOCIH/MNIBEER (B .- BAILE—)

Financial Cost

Items FIC LUC  Total
Construction & procurement 125,434 45,470 170,904
Price escalation 0 0 0
Physical contingency 6,963 2,961 9,923
IDC/commitment charge 0 0 0
Consulting services 1,251 506 1,757
Total: Eligible Portion 133,647 48,937 182,584
Total: Non-Eligible Portion 0 42,665 42,665
Grand Total 133,647 91,603 225,249

D EAOTDEAAFHIL T LLEMTIIRW, ZOFANT, Fif-BHOT X AIY TUTED,

Hi#: JICA Survey Team




E8E MBERENMN

%832 EIROREREIOCIIMNHBEER (B .- BAILE—)

Alternativel

Alternative 2

Items FIC LIC Total FIC LiC Total
Construction & procurement 14,620 2,086 16,706 19,446 2,407 21,853
Price escalation 0 0 0 0 0 0
Physical contingency 479 78 557 638 90 728
IDC/commitment charge 0 0 0 0 0 0
Consulting services 287 61 348 382 74 456
Total: Eligible Portion 15,386 2,225 17,611 20,465 2,571 23,036
Total: Non-Eligible Portion 927 821 1,748 1,262 1,005 2,267
Grand Total 16,313 3,046 19,359 21,727 3,576 25,304

Hi#i: JICA Survey Team
#8.3-3 UBERADERER(RE) (B HAHILE-)
Financial Cost
Year
F/IC L/C Total
Year 1 198 70 268
Year 2 171 91 263
Year 3 20,034 13,751 33,785
Year 4 39,923 27,411 67,334
Year 5 53,228 36,523 89,751
Year 6 20,093 13,757 33,850
Total 133,647 91,603 225,249
Hi i JICA Survey Team
%834 MBEEROERERAGESE) (B HAILE—)
Year Alternative 1 Alternative 2
F/IC F/IC L/C Total L/C Total
Year 1 89 18 107 118 22 140
Year 2 4,017 759 4,776 5,349 890 6,239
Year 3 5,050 908 5,957 6,731 1,065 7,797
Year 4 4,864 908 5,772 6,479 1,065 7,544
Year 5 2,293 454 2,747 3,050 533 3,583
Total 16,313 3,046 19,359 21,727 3,576 25,304

Hiff: JICA Survey Team

8.3.2 ®REEH

RFEAL. JOCHOMERARBLYMCEHESNS REATOCIINERIT, TRFRHEE
AL BEERICGERY S, BRMEOERTHET SLEIGL,

BEEBRI. ERBFEORANSTAD LI NI+ —T U REFMT 2= FEbLN. HiEF
FE. BRE. BPEMERNASATOS RENBREFERANSIRASNLDIE, TAON—EOD
BERNOBELERATHY . BEREFICESTX. ENEATEGLLSTHS,

ARDEIIC, RE-EETODINEREEHL. ThERBIRLF—ERHHNS DESLL
BRI DHIEITKY BEAINETS,
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% 835 EIROTACIIMEEFER (RE-RERBELD (B BAILE-)

. Transmission
Generation

ltems Alternative 1
F/IC L/C Total F/IC L/C Total
Construction & procurement 125,434 37,695 163,128 14,620 1,729 16,349
Price escalation 0 0 0 0 0 0
Physical contingency 6,963 2,872 9,834 479 76 555
IDC/commitment charge 0 0 0 0 0 0
Consulting services 1,251 491 1,742 287 59 346
Total: Eligible Portion 133,647 41,058 174,705 15,386 1,864 17,250
Total: Non-Eligible Portion 0 2,021 2,021 0 383 383
Grand Total 133,647 43,079 176,726 15,386 2,248 17,634

Hiffi: JICA Survey Team

% 8.3-6 EIROTOCIIMEFER (RE-XEREBRE2) (B - BAHILE-)

Transmission

ltems Generation Alternative 2
F/IC L/C Total F/IC L/C Total
Construction & procurement 125,434 37,695 163,128 19,446 1,995 21,441
Price escalation 0 0 0 0 0 0
Physical contingency 6,963 2,872 9,834 638 87 725
IDC/commitment charge 0 0 0 0 59 59
Consulting services 1,251 491 1,742 382 72 454
Total: Eligible Portion 133,647 41,058 174,705 20,465 2,155 22,620
Total: Non-Eligible Portion 0 2,021 2,021 0 497 497
Grand Total 133,647 43,079 176,726 20,465 2,652 23,117

Hi#: JICA Survey Team

837 REEMODERERRE-XBRBEDEHMEAILE)

Year Generation Transm|§5|on Total
Alternative 1

Year 1 266 107 372
Year 2 260 4,391 4,651
Year 3 26,506 5,255 31,761
Year 4 52,779 5,255 58,033
Year 5 70,345 2,627 72,972
Year 6 26,571 0 26,571
Total 176,726 17,634 194,360

Hiff: JICA Survey Team

% 8.3-8 BREFERADERER (RE-L2EREE2) (B EAILE-)

Transmission

Year Generation Alternative 2 Total
Year 1 266 140 405
Year 2 260 5,756 6,016
Year 3 26,506 6,888 33,395
Year 4 52,779 6,888 59,667
Year 5 70,345 3,444 73,789
Year 6 26,571 0 26,571
Total 176,726 23,117 199,843

Hiff: JICA Survey Team
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8.4

8.4.1

1)

)

M- REEDRORE-KIEL

SOOI aVTR, UH-BFERERE. RELT D, ChoDERE, TOCIIMEREICLY
KEITD)ERKNDEBRICLIENHEEE. BFNDEEICIYFTONDILDTHD,

FT BOREE-XEEDOHEAZEZHAT L. RIT.)EETODILOE I REE.
NTDCADFEICEDINAEM. 2)EETOC IV MNDEN EEE. BEERUMADEEICLDHIN
ABMICESWT, MBEEISBELIID, REIC. KBIRILF— W UPS, Ts—EILFE
B OFNERICESVO T, BEERNHEIND,

MHER

TOVIUMDMBRNTA—T ORI, EHEZHEE (FE: Sindh Engro Coal Mining Company.
EENTDC) DR mhbFFfich b,

HREOUHER

REDHBERE L NTDCADFTEICLDIRABMA THS. LLREETOD VMR ESh N
E. FYBLDENETDHIENTE, SHORANEMT 5, TADIINDT IR T YN (HRERE)
T, BEAMBICLYBES TN,

HE(GWh) = B2 (MW) x 248508 x 3658 xF5> MZ{EIEE (%) /1000

B &, TOCIMERAOF)ICh Ui EESN S, BT BEDFEDIRABINENS
BRI BIREBELEIHEEHTILICIYERESNS 823 THALLELSIZ. BEXHE
. D)EBTRILF—HE(ZFHD) . 2)FENE (EATHE) MoBREIN TS,

IRA= B2 (MW) x BEEHE + REE(kWh) x EEIHE(JLE—/KWh)
ARXKNDEEFMAMICUAIEESA TV -EENORERABLV SR ERTGOEREL
TW5DT, BIRAIK., LEFERICEVELEEIN=BDIZTFLL,

EEOUHHER

EBEOUBERL. EESHANDEENBONIMAENTHS, XFETODI I IEESH
niE, KYZLDOBANEESN . NTDCOIALIENT B,

Bt &, TOCTIEREOF)IThYEtEsh S, MBS TIE, INABMS DELEZE. A
E—VFBEVATLAERAMERTHEICEIYFELTLS,

IRA=ARBE—7FEEMW)x>RATLEHEZ (JLE—/KW/B)x12h A

EERALHICLUATHEESN TV REYDOLSHERFZITLGVEEELTLSD T, HBUIXA
(F. ERRFAERICKYEHSNLDIZFLLY,
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8.4.2 #EEL

(1)

)

TOCIIrOREERERETHESIC. BEI2ODEHENERNEEIND, ENHEOR
FERMEL. )BEEOEMIESER)EYE=0EN DR TS (induced market) . 2)
KMV T UPS, TA—EILRBROISIGREBIRIILX—RERETLIENHE GEEIE
) ThHIEATIS (diverted market) DWLVFhMIZE LTS,

NEZREVDERGENRRE . REICH-35ERFEEZEAHE. TAVIIMIKYERT HEN
FENHEZELLY  BEOREMERBITHEDKIVL BITRBIRILFT—2KBTHD
HEEZND, ST TADIIMDERIT, FEIMEREEALET,

BEEBROLANILERESSHICHEY. HINEAITHEEOH AL L, KBIRLTF—ROEF
ERZLR. BEXHERFERETRELTHESNS,

B DRFME

BAFXTOC OO —DEBRTHS, EAZERBRFRIFICEESN ., AFEEIC(FEES
nNigW=0, kB S EAHET, BT HZE0.972FAL T, EXH LS OB FEEHAKWhIHT-
1J6.0625)LE—EFHEL TNV,

#8.4-1 EXHEDORBRFMIE

Average Tariff Calculation Economic Price
Rs. 6.25/kWh  Rs. 6.25/kWh x 0.97 Rs. 6.0625/kWh

Hi#i: Electricity Marketing Data, “Statistics at a glance: PEPCO (Public and Private)”, 36" Issue, 2011

REIRILF—DOEREER

TOCzHOMI&BE LB HRBICE>THHNINAIRIILF—ERIEZEIZ2DH D, FTREMNT
TR, TA—EILREREIEICEE-REEEEICERAIN TS, UPSIE, BB, TLE. S
A AVE1— AR EDEREBOERELTHE -EERRICELNA TS,

® 8.4-2 HEBIATHRBIRLFT—ROBEE

Alternative Source Type of Consumers
UPS Domestic, commercial users
Diesel generator Industrial, agricultural, others

#8.4-31%,. £HTI)—HEBEDTHENHEEEDHRERLTLNS,
% 8.4-3 HEERTHEHFER=E (BRL:KkWh)

Domestic Commercial Industrial Agricultural Others
Annual 1,778 1,934 64,819 31,529 760,440
Monthly 148 161 5,402 2,627 63,370

Hidh: Electricity Marketing Data, “Table D-5: Electricity consumption per consumer”, 36" Issue, 2011
T T2t 121X, #4747 (374 GWH/AE), K 1 1H 24 (3,544 GWh/4E), KESC ~DfE#G (5,499 GWhH/4E) R X N E FhD,

BB REHET LS BUEDNBTRS L T/ F REV BN THEYEHI T8,
UPSHHEB TR L E—FEL CRIREN TS, RB.A-AMRT £S5, TRILE—FHOMES
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NEIHEIHNTHS, —F. ATRHADIHIE3UNLU T THS, o2, /AF XAV TIEEHEE
ENGLERINDED . EHEEENUPSIZE>TEERIZHEZ ALS(2HE->TULVS,

£ 8.4-4 DI ARILF—FH (BAELIILE—, %)

Pakistan Urban Rural
Average monthly expenditure 713 904 622
Firewood 22.1% 7.5% 32.1%
Kerosene 2.8% 0.8% 4.2%
Charcoal 0.1% 0.0% 0.1%
Coal 0.1% 0.0% 0.2%
Dung cakes 3.6% 0.8% 5.5%
Natural gas 9.1% 20.3% 1.4%
LPG 3.8% 3.6% 3.9%
Electricity 50.4% 63.1% 41.7%
Candles 2.0% 1.7% 2.3%
Agricultural residues 4.5% 0.7% 7.1%
Accessories (bulbs, etc.) 1.5% 1.5% 1.6%

Higt: USAID Pakistan, "Energy Sector Assessment for USAID/Pakistan”, Table 9: Average Monthly Expenditure in Rupees on
Energy in Pakistan Households (Winrock 2007), June 2007

BHHEEEL HEEE. FALELEHRBO-O. REIRILX—42FETRERALHZ, &
noX, EARBHALZETNILTCICE-TRHOONS, REIRILT—DOERFX. BEIER
HErYS HHNERTERICLRELTHLEINS,

T4—EIL KB

TA—EILRBETI. EARBOTERBFEREDIDOTHAN . REBSERICKYEHEBL
BmInE. RBESND, TA—EIILEKEROTHNERIL. BEEREALINDS,
IRFRAVIEEHDE0% L EEE NN DAL TIND, /S F RV B LA HE S E E R E L.
e v—CUFBLTHY ., BICE>TEMGEREZHET 20, FOISHLEADBEZHIE
HEM@EEISERIND,

= 845 BETA—EILAAMIDOBEFER BEEIILE—/)yE—)

Prescribed Price 98.82
- Petroleum Levy (5.18)
Net Price of H.S.D. (excluding transfer payment) 93.64

Hi#i: Oil & Gas Regulatory Authority, Press Release, December 31, 2011

TA—ELRBROXBERI. BEERLLEBERNGLGL. BEEER(HBBAER) X1E
REREHZL, FHEMLIERALTLS,

8 Adeel Ahmad, Mithilesh Kumar Jha, “Status of Petroleum Sector in Pakistan - A Review”, Oil and Gas Business, 2007
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%£8.4-6 TA—HEIREDEHER

ltem Figure Unit
Installed capacity A=kVA*Power Factor 9.2 kw
Power factor Power factor = 0.8 0.8
Load factor Load factor = 0.4 0.4
Net generation B=kW*8760*Load factor 32,237 kWhlyear
Economic cost of diesel oil C=Market price-tax& margin 93.64 Rs./L
Fuel consumption D=Web site info 2.40 L/hour

E=Fuel consumption (liter per

Fuel cost hour)*8760*Load factor*Fuel price per liter 787,475 Rs.year
Variable O&M cost F=Fuel cost*1% 7,875 Rs./lyear
Total cost G=E+F 795,350 Rs.lyear
Variable cost per kWh H=G/B 24.67 Rs./kWh

HEDORER. kWhh1=YU24.67IE—% T —EILREROBRFER LR EREL,

UPS

BRE-EEHEEIEERO/N\VITYTELT, UPSEESMERNH S, UPSOFMITEL DT,

BlE-EEERMAZFE>T. KWhH-YEREHELTLS,

& 8.4-7 UPSOETEER-EHER
Items Figure Unit Remark

Price of UPS A=survey 23,500 Rs. Quotation from UPS dealer
Capacity of UPS B=survey 1,400 VA Quotation from UPS dealer
Economic life C=assumption 5 vyear
Annualized cost D=A/C 4,700 Rs./year
Equivalent wattage E=B*power factor 1,120 watt Capacity (VA)xpower factor (0.8)
Hours of use per day F=assumption 10 hours
Equivalent kWh per year G=E*F*365/1000 4,088 kWhlyear
Fixed cost per unit (kWh-Value) H=D/G 1.1 Rs./kWh
Unit price of battery I=survey 7,500 Rs./unit Quotation from UPS dealer
Necessary no. of battery J=survey 3 unit/year  Quotation from UPS dealer
Cost of battery per year K=1*J 22,500 Rs./year
Tariff L=assumption 6.06 Rs./kWh  Economic cost of tariff
Efficiency M=assumption 0.5
Recharging cost N=G*L/M 49,567 Rs./year
Variable cost per unit (kWh-Value) O=(K+N)/G 17.6 Rs./kWh
Total cost of UPS P=H+O 18.8 Rs./kWh

LTERHEDHER. KWh$HT-Y18.8)LE—HUPSIRFERD LRET S,

(3) HHWMER

EHRBERAK.E

HEEDE
SR ELFFLIIGLEN, KKHDETHHH

e
~ %;\l

HEORFZMEZRL TS, Z<OERIZKY. COEEEE
HECFHEBENHESh, BFERZE

PIZRBLTWEWD, BFITIE, BFERE, BA, EY. EEZTOMIZFELNDIEHEES
UPS., TA—EILEBHDODERES NS E—ET D,

AHTE )MEFYEIHEL)RBIRAL T —ROEEEOILEDEZEENENERLE
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BELTWS,

Upper limit (Py)
U:Rs.18.8/kWh
D:Rs.24.67/kWh

Lower limit (P2)
Average tariff
Rs. 6.0625/kWh

A

p Saved cost

P2

1kWh

Y

v

8.4-1 HitEM

ETULIXUPS, TDIIE T —E LR E#ERT

REHEBEIIUPS, BEB1—Y—FXERAXRLTORDOYIZ, TA—EILEBRKRL TEINVITY
TELTHERALTWAERELTWS, BEI—Y—IEEICEBBERA/N\vI 7Y TELTUPSEELY,
TA—ELEBRITFEAEF O TOEN, EEIFFE-TOERNELNDEOD, EEI1—F—IF.
TA—EILHEBEREZF-TLDEDELTLVS,

£ 8.4-8 RBEIXIILXT—RENERADE

Economic Price

it atenawe  CTRRDONGenam o Do
Category Source Upper Limit Lower Limit
@ (b) () (d)=(b)-(c) (e)=(2)*(d)
Domestic UPS 29,507 43% 18.78 6.0625 12.72 5.45
Commercial UPS 4,466 6% 18.78 6.0625 12.72 0.82
Industrial Diesel generator 16,371 24% 24.67 6.0625 18.61 4.42
Agricultural Diesel generator 9,585 14% 24.67 6.0625 18.61 2.59
Public lighting  UPS 372 1% 18.78 6.0625 12.72 0.07
Others Diesel generator 8,577 12% 24.67 6.0625 18.61 2.32
68,878 100% Total 15.67

Hi#: JICA Survey Team

BHRENTIV—DEEBEE I TICEDE METHEHHNEAIKWhH-Y15.67)LE—LETES

nt-,
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8.5 HMBRESITOER

CNFETRERLAMREN. BA-EHECEDNT, BN -BFHANEINGEE - MREMEZEE
595

8.5.1 BAFAIANERINEEE (FIRR) - #iIRLE{H{E (FNPV)

1) ~R—R-H—2

FIRRZ®ZA-OIZ2012FEMETELE-ERZEH -SHEL. EAMESER(12%)ZE->TE|Y 5|
LVCTFNPVEEHLT-,

REITODIIMNITSADMBRAEMELZEA L BEL—FLYEFEVFIRRERLTNS, L
ML COVE—VERBEERANICICERMEICEEINGEZICERTHIDOTHS. HL
NEPRAIZ&HH & BEAZ CEMABANDBEAEBNZY . HEELFREN—BEDBLLS
FERTFTEINAEL FETOO IO E—VHRDT B,

EETOACIIME. WTHORBELIA T ROMBAMEL LY. FIRROEEL —H12%)E
TE>TWS, EETAPIVMDFIRRIFEEL —FEYDHGVIEL, Chik. EERORSITHH
Hod ALEEHRENERAINLOTHD. EERNRAGNE, EREALLY ZONST-
&. IRRIZIELED, LML, 3—ILOMOEETODI VMR TIIE. E—IFZBEME KL,
FEEIODIIDIBE4—2EmMT LR b5,

& 8.5-1 FIRRBKLUFNPV

Case FIRR  FNPV (Rs. million) FNPV (US$ million)
Generation 14.1% 22,765 239
Transmission (Alternative 1)  4.0% (8,479) (89)
Transmission (Alternative 2) 1.8% (13,140) (138)

Hil: JICA Survey Team

EEREBE20FIRRIE. KBELOZNLYVIEL, £8.3-5MRT K5I, Thld, #EAEFE TILAT]
EDEARERANRBLVIREV A MEOEXBEORNFLEALRLENSTHS. LHL. 7
XOFEEERICHETIEAZEETNIE. RER20EMERASE/ILE—F. REFE1D130E
IVE—EHRBEFEBITNEWN, CORE. RBR20KREA229E/ILE—IT. RBEL1D304ER
LEYBNEAGY  IBE DI — 3 #EBEZ LEHZ LTS,

B

G,

2) RRE ST

EEOKRIEAR—R-r—2AOBEELERLGINELNGBVD T, MESTICEHTIRESHTEE
LTz, BREDHTIE. DR EMELIF(10%) . 2)&E FAEM(10%). 3)EHBIEQLF)DYy—RXER
L=,

° #HEENL, % 6.2-2 4B BOZL,
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#8.5-2 HE RBRES#H (FIRR-FNPV)

. FIRR FNPV
Case Benefit Cost (%) (Mil Rs.) (Mil US$)
Base case No change No change 14.1% 22,765 239
Tariff increase (+10%) +10% No change 15.5% 38,579 404
Cost increase (+10%) No change +10% 12.8% 9,229 97
Delay in construction (1 year) No change No change 13.8% 17,003 178
Hifl: JICA Survey Team
% 8.5-3 XERBRL BESH (FIRR-FNPV)
. FIRR FNPV
Case Benefit Cost (%) (Mil Rs.) (Mil US$)
Base case No change No change 4.0% (8,479) (89)
Tariff increase (+10%) +10% No change 4.8% (7,809) (82)
Cost increase (+10%) No change +10% 3.2% (9,997) (105)
Delay in construction (1 year) No change No change 3.8% (7,922) (83)
Hidi: JICA Survey Team
* 8.5-4 FEREE2 BESH (FIRR-FNPV)
. FIRR FNPV
Case Benefit Cost %) (Mil Rs.) (Mil US$)
Base case No change No change 1.8% (13,140) (138)
Tariff increase (+10%) +10% No change 2.6% (12,470) (131)
Cost increase (+10%) No change +10% 1.1% (15,124) (159)
Delay in construction (1 year) No change No change 1.6% (12,189) (128)

Hil: JICA Survey Team

LRENSHLMGEESIZ, BEELIF(10%)(Z&Y., FIRR, FNPVIZE FEMI 5—F. BERE
0(10%)., BEHEEAE)IZKY . BMFEIDLELVTZ, Ko T, ChoRHREHDOER L., BHBED

MOBRIZHEYHE

ES5ZRVNERERTITHIENTES,

8.5.2 R FHMANERINEEE (EIRR) - MIRTE{HIE (ENPV)

1) ~R—R-HT—2R

EIRREZBH=-HIEFMETER - EREZEL-

TENPVZEHLT=,

#* 8.5-5 EIRRBLUENPV

HEL. HRMBI3IE (129%)EE>THYSIL

Case

EIRR ENPV (Rs. million)

ENPV (US$ million)

Generation + Transmission (Alternative 1)
Generation + Transmission (Alternative 2)

28.9%
28.9%

242,181
237,995

2,539
2,495

Hiffi: JICA Survey Team

WTFhD7r—RTH, EIRRIFEEL—MN12%)EKEKLEY, ENPVEREVD T, BFERE
FEEINTHD. RBIRILF—REAOEHEOEHREICLY. TOCII/MNIERBEOREANSE

BT REEERS.




NEREVES—IL ik BRRRICE T - FRINE - #ERE

) REDH

BEAWMICOVWTERESINEERELz, BB L TERLKISIC. BEFERZDOEM. BRERE
B, BEEEICDOLTHHL=.

% 8.5-6 KBEL BRES(EIRR-ENPV)

) EIRR ENPV
Case Benefit Cost %)  (Rs. million) (US$ million)
Base case No change No change 28.9% 242,181 2,539
Benefit increase (+10%) +10% No change 31.2% 283,879 2,976
Cost increase (+10%) No change +10% 27.0% 230,177 2,413
Delay in construction (1 year) No change No change 28.8% 215,447 2,258

Hiffi: JICA Survey Team

% 8.5-7 KBE2 BRES(EIRR-ENPV)

] EIRR ENPV
Case Benefit Cost (%)  (Rs.million) (US$ million)
Base case No change No change 28.9% 237,995 2,495
Benefit increase (+10%) +10% No change 31.2% 279,704 2,932
Cost increase (+10%) No change +10% 27.0% 225,561 2,364
Delay in construction (1 year) No change No change 28.8% 211,612 2,218

Hi#: JICA Survey Team

REULEHIZEBEIRR-ENPVADEEZIFEAELR W, BEAMNEMLIY ., BEAENTH.
EIRR., ENPVIZIEFHFENBLT BT TH S,
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9.1.1 2—/LxEBAF
(1) AR

EEICREISEENIRNF—EREANERATIBERIKREN., EREMIBICH T ICIERA
HIZE LW ER DN SA . BERTORKEDERSEHREMIZITHOATNS, Tharik BDRFED
IRERIZH#ERE L THEY . SROBLLIMAFEN TSNS,

R BORFECITEDAI50RFELEFRFILETHICITILENE D, B - RERT-EEHR-K
R-BEKIERR - MHFARENEEN. FHENEDHONTIND, TATEEFTLEATIENVETH
éo

BEROFARNRERRICELSSLVRICHARENBREL, ITBAER -HETOIVLENFDL F
ERBRRICESFHXEFOREHEEZORELBRLGCTIIROR, RILDREPIREF(CX
TOEBEEDOERLREARAMAEICILELGERTH D,

(2) HETRTER

A—ILRBEHRIZBR THY., @XIESG O, A— )L RICH OREROERMNETES
NTW%, RIBFARERZRIC, ERMGHMIOREFROFEE. TAY210900MW, TOyI1D
1,200MWE LU T AYIIVD1,100MWD T EINEITHTHY . T oD HFKERTEXICEELA
VISR T EEELIERAICEDH SN TIVS,

BE.REFDERSERILAEINREOTHALEESINSZEPRMBICEISHAFED=H. R
RO-OFHEHNHY . KRB TEREFRRICFEOIFHMEERIIAFTEGH > &
JOvYELRIARNERICIRFENIE, ZORREFERT 2O, F—/LHISICE N THAX
NBEBHOREAHERICRATND,

1) AITH%iHE

A— Uik BFREHESE DO, KBHERFEOH KRB LIVEEBMEZES-ODE
BEFIDOVTIE, SURMBAFIEFEE DT, BRICERTTHD, TD=H. KIEMHEE. H
IKER(E . BB OVLTIE. BEFRICBVTIZEROEMIIBHEL L, T, ShED12 T35
BEOEEITI— /L BRARESAHEICRIFTRZETGL,

=1L EEBRICDWVTIEANTDCHAZ— LR AN D500kVEEHRDILRZETEIL TLNDED D,
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9.1.2

(1)

)

®3)

FEAFESATOGEN, ZO0H. 4— LK BEREEZHLEDS-OICIE XERDERES
(ST DX BENDETHD,

AEZEEIOCI
BEHITOSIIOBE

F—IVR TRELL-BENEBNHEBEMEANZET 5726, 500kVEBRDEREITILDTH
%, B R T —LHIRIZERBATIFIERSN TOGRNA, EEREERTHET, FERER
FTEICESICHENANY HEHRASBFEINDS AEREFHETOD VOB EZUTICR
-g-o

a.  B—I - 3747500k BRI R E

BB, B : 250km, 2[E1#%

B : Araucaria(AAAC)  3L<LIE LL-TACSR/AS 750mm2
b. 500kvV 27«7 EEEARTLERETE

AL 12 X 500KV 54 A (3 x 37TMVA 28T IR IL)
REHSEE

EERFEITOVTIE, BARERORE CHMERIEIHELLNA, BBEA250kmERIRRT
HY . BMFEADOHESVELLGDHEEEIND, LA > T, XTODIIME, JICAREHRE
BAARSAUITHSTHTIVARREL TR A EN D, FATODIIMINEEIAEZDHRE
Helhd, SR FHEDES ITHVEIAZRERT S0 BRPOBERFRFORRERE LI
RADENGHEZFDHIEENDELLGDHEZZAOND BH . RIRFIRMOMEDAHTER
BERIIVBEGVEBZONDD, ER250kMISESEERERTETHY. HEICEFRISREL
TWAIERVERRENF LA THAIELEERT L EXERRMITERNEETSVRID
HHEND, TODIIDERITHN KR DBREZNDETHS.

F- . BEFRARUVEBAUVISEOF AL —AKTOC I HDBREHEEEIZDOULVTIL,. TCEBR
UTAaRAY/N—[ZLDHBE EMGESESADRYM AL, NFRIVEEFICHST-ESIAN IRH LN
TWBIKRTHD, SEIIINSDRIBEHSEEINEY ES L TOEINERTILELH S,

=N 2Pz

FAEREHEITODcIbEL T, AT S ERDOIEL (AAAC “Araucaria”$ & U LL-TACSR/AS
750mm2)12&Y. 2DDFBIRENH S, TDOH T, b—FILIRMTEELLGSEBROEMiEEAL
F=LLE#R (LL-TACSR/AS 750mm2) DRAZIRET S, ATOD IV TLLERTIRATHILT.
AAACTHBAraucariaz iR LGB L NE B REREMNEML. F—2LaRMTIEEHEHIC
[£#IRs. 6,580 millionDEFM RAEND,
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Functions of Thar Coal Energy Board, Sindh Coal Authority and Coal & Energy Departments

Coal & Energy Development Department

1.

2.
3.
4

10.
11.
12.
13.
14.

Development of Coal Resources.

Grant of Licenses, Permits, Leases for Coal mining.

Inspection of Coal Mines.

Regulating & Monitoring of Coal Mining Operations, Coal Gasification, Coal Gas
extraction, Coal to Liquids & other auxiliary activities and collection of royalties thereof.
Negotiation of Agreements and consultations with the Federal Government if and when
considered necessary.

Negotiations/Consultations with Private Investors.

Maintenance of up to date Master Plans of Exploration Licenses, Permits and leases
granted renewed, assignment and surrenders including their publication in the official
gazette.

Serves as Secretariat of Mineral Investment Facilitation Authority (MIFA), Thar Coal &
Energy Board.

Geological Surveys.

Notifying rules and regulations.

Import, purchase, distribution and price fixation of coal & coke.

Coal based Energy Development-Coal based power generation.

Public Private Partnership and Joint Ventures in Coal & Coal based power generation.
Services Matters, except those entrusted to the Services & General Administration
Department.

Thar Coal Energy Board

1.

To act as one-stop organization on behalf of all the ministries, departments and agencies
of the Government of Pakistan and the Government of Sindh in the matters relating to
formulation of policies;
To accord approval of projects for coal mining in Thar and for coal fired power generation
plants or for other uses of Thar coal;
To appraise, evaluate and approve all investment proposals and projects received from
the investors;
To assist investors in obtaining necessary consents, licenses, permits, and other legal
documents required to operate, explore and develop the Thar Coal resources;
To monitor the progress of investment programmes and projects at all stages and ensure
through inter-agency and inter-provincial coordination, prompt implementation and
operation;
To encourage and promote international and national investment for the development of
Thar Coal;
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Functions of Thar Coal Energy Board, Sindh Coal Authority and Coal & Energy Departments

10.

11.

12.

13.

14.

15.

16.

17.

To coordinate and facilitate the domestic, foreign and international institutions for
financing of the proposed projects;

To coordinate and facilitate the activities of Federal, Provincial and District Governments
and their respective agencies related to Thar Coal including infrastructure development;
To correspond with concerned local and international agencies except in matters involving
commitment of the Government of Pakistan;

To develop and approve, fiscal incentives for investors for development of Thar Coal
deposits;

To call special meetings of relevant government agencies to discuss, review, resolve
issues related to the development of the Thar Coal;

To approve any affiliation necessary with international organizations related to the
development of the Thar Coal;

To determine and control the price of coal;

To open and operate bank accounts in local and foreign currencies;

To charge or levy fees for any services rendered to the investors;

To develop a marketing, image building and public relations strategy to generate interest
in the potential and opportunities of Thar Coal and publicize its activities; and

Any other function related to development of the Thar Coal deposits.

Sindh Coal Authority

1.

To accelerate the pace of activities relating to coal development and shall be specifically
for responsible for planning, promoting, organizing, undertaking appropriate projects in
this behalf and implementing programmes for exploration, development, exploitation,
mining, processing and utilization of coal,

Prepare and execute schemes and take such steps as may be necessary in connection
with the execution of such schemes;

Advise Government in all matters connected with conservation, development working and
utilization of geology to evaluate coal deposits;

Publish results of research and development activities of coal resources of the Province,
from time to time, for general information;

Promote joint ventures specially with foreign investors for development of coal resources
of the Province;

Take such steps as may be necessary or conductive to the attainment of its object.
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PPIB (Private Power and Infrastructure Board) and
NEPRA (National Electric Power Generation Authority)

Function of PPIB 1

The Private Power and Infrastructure Board (PPIB) was created in 1994 as "One Window

Facilitator" to promote private sector participation in the power sector of Pakistan. PPIB

facilitates investors in establishing private power projects and related infrastructure, executes

Implementation Agreement (IA) with Project Sponsors and issues sovereign guarantees on

behalf of Government of Pakistan.

The functions of PPIB are:

a.

to implement the power policies, award projects to sponsors or private power
companies, prepare all necessary or appropriate documentation, execute any of such
documentation with private power companies, their sponsors, lenders and, whenever
necessary or appropriate, other interested parties;

to recommend and facilitate development of power policies;

to take decisions on matters pertaining to power and related infrastructure projects set
up by private sector or through public-private partnership, and other issues pertaining
thereto;

to coordinate with the Provincial Governments, local governments, Azad Jammu and
Kashmir (AJ and K) and regulatory bodies in implementation of the power policies, if so
required,;

to coordinate and facilitate the sponsors in obtaining consents and licences from
various agencies of the Federal Government, provincial governments, local
governments and AJ and K;

to work in close coordination with power sector entities and play its due role in
implementing power projects in private sector or through public-private partnership as
per power system requirements;

to function as a one-stop organization on behalf of the Federal Government and its
Ministries, Departments and agencies in relation to private power companies, their
sponsors, lenders and whenever necessary or appropriate, other interested parties;

to draft, negotiate and enter into security package documents or agreements and
guarantee the contractual obligations of entities under the power policies;

to execute, administer and monitor contracts;

to prescribe and receive fees and charges for processing applications, and deposit and
disburse or utilize the same, if required;

to obtain from sponsors or private power companies, as the case may be, security

! NEPRA home page http://www.ppib.gov.pk/N_ppib2.htm
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PPIB (Private Power and Infrastructure Board) and
NEPRA (National Electric Power Generation Authority)

instruments and encash or return them, as deemed appropriate;

. to coordinate with the provincial governments and regulatory bodies in implementation
of the power policies, if so required,;

m. to act as agent for development, facilitation and implementation of power policies and
related infrastructure in the Gilgit Baltistan areas and AJ and K;

n. toopen and operate bank accounts in local and foreign currencies as permissible under
the laws of Pakistan;

0. tocommence, conduct, continue and terminate litigation, arbitration or alternate dispute
resolution mechanisms at whatever levels may be necessary or appropriate, and hire
and pay for the services of lawyers and other experts therefore; and

p. to perform any other function or exercise any other power as may be incidental or
consequential for the performance of any of its functions or the exercise of any of its

powers, or as may be entrusted by the Federal Government.

Function of NEPRA?

(1) Genesis

In 1992, the Government approved WAPDAs Strategic Plan for the Privatization of the

Pakistan Power Sector. This Plan sought to meet three critical goals:

a. Enhance capital formation,
Improve efficiency and rationalize prices, and
c. Move over time towards full competition by providing the greatest possible role for the

private sector through privatization.

This major decision was taken to improve the viability of Pakistan's electric power sector which
was characterized by extensive government involvement in management, political
interference, and a tariff plagued by cross-subsidies. A critical element of the Strategic Plan
was the creation and establishment of a Regulatory Authority to oversee the restructuring

process and to regulate monopolistic services.

The existence of an independent and objective regulatory entity reduces the perception of risk
to investors in a market. Accordingly, an autonomous regulatory agency is essential for the

immediate need and long-term stability of the sector.

Pakistan has been successful in attracting substantial foreign investment in the power sector,

but the absence of a transparent regulatory regime led investors to secure their investment

2 NEPRA home page, http://www.nepra.org.pk/nepra.htm
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through long-term contracts. Consequently, a substantial part of the sector has been carved
out for “long term contract regulation” and the rest of the sector has to carry whatever risk
arises from changing circumstances and realities. Pakistan has had to pay dearly for the
absence of an acceptable and established regulatory environment for the commercial

operation of the sector.

The December 16, 1997, issue of the Gazette of Pakistan proclaimed the enactment of the
Regulation of Generation, Transmission and Distribution of Electric Power Act, 1997, which

had become effective on 13 December 1997.

NEPRA has been created to introduce transparent and judicious economic regulation, based
on sound commercial principals, to the electric power sector of Pakistan. NEPRA reflects the
country's resolve to enter the new era as a nation committed to free enterprise and to meet its
social objectives with the aim of improving the quality of life for its people and to offer them

opportunities for growth and development.
(2) Preparing for the Future

Pakistan is attempting to restructure the electric power sector to catch up and keep pace with
the gigantic strides the power utility business has made during the 20th century. The World is
moving towards an integrated electric power system. Electricity is produced, traded and sold
across international boundaries in many parts of the World. Pakistan has to immediately start
working towards creating an environment that will not only enable but also attract international
trading in electricity. If we do not keep pace with the changing global environment, we will be
isolated and left even further behind than where we found ourselves at the end of the previous

century.

A first step to creating a climate conducive to investment and economic development is the
need to enunciate a new regime to regulate the utility business of the future. NEPRA is one
such name and it proposes to establish a new form of governance in Pakistan through its

regulatory regime.

The NEPRA statute reflects the desire of the Government to establish an autonomous
regulator body to improve the efficiency and availability of electric power services by protecting
the interest of the investor, the operator and the consumers and to do so with a view to

promoting competition and to deregulate power sector activities where there is competition.
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(3) NEPRA's Role

NEPRA's main responsibilities are to:

a. lIssue Licences for generation, transmission and distribution of electric power;
Establish and enforce standards to ensure quality and safety of operation and supply of
electric power to consumers;

c. Approve investment and power acquisition programs of the utility companies; and

d. Determine Tariffs for generation, transmission and distribution of electric power.

NEPRA will regulate the electric power sector to promote a competitive structure for the
industry and to ensure the co-ordinated, reliable and adequate supply of electric power in the
future. By law, NEPRA is mandated to ensure that the interests of the investor and the
customer are protected through judicious decisions based on transparent commercial

principals and that the sector moves towards a competitive environment.

A primary challenge is to quickly create a track record of NEPRA's working such that it
demonstrates its objectivity and impartiality. NEPRA has to demonstrate that its decisions are
neither arbitrary nor influenced by individual and personal discretion. It is accordingly
proposed that to introduce transparency and accountability in NEPRA, all regulatory decisions

regarding licensees will be published and made public property.
(4) Support for NEPRA

The Government is committed to and wishes to establish an independent, strong and judicious
regulatory regime by virtue of the new enactment. The enactment of NEPRA clearly signifies
the Government's desire and effort to change from public to private ownership; from political to
commercial priority in economic decision making; and from subjective to objective decision

making in utility operations.

The people of Pakistan are, individually, the guardians of the future of their children and they,
collectively, are responsible for the future well being and prosperity of Pakistan. NEPRA will
need their support in creating an appropriate regime to regulate the electric power sector and

to set a new trend for governance in Pakistan for the new millennium.

a. Regulations for better facilitation of the project sponsors at the provincial level.

b. NEPRA has promulgated the NEPRA Upfront Tariff (Approval & Procedure)
Regulations,
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2011 wherein solar, biogas, hydel, wind and coal technologies have been qualified for
grant of upfront tariff by NEPRA.

NEPRA has announced up font tariff for wind power technology during 2011 to facilitate
the investors while at present the proposal of the Punjab Power Development Board for
approval of upfront tariff for hydel power project in Punjab is under process at NEPRA.
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NEPRA Notice of Hearing for Development of Determination of
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All the stakeholders, interested/affected persons and the general public are hereby notified that NEPRA

keeping in view the current power crisis in the country, high cost of generating electricity from the oil and

decreasing gas availability to the power sector has decided to play a pro active role in the development of Coal

power projects, Which are likely to have comparatively lower tariffs because coal is abundantly available both

locally as well as internationally. Accordingly on the basis of proposal for Upfront Tariff submitted by the Private

Power & Infrastructure Board and the information otherwise available, NEPRA in exercise of its powers under

rule 3 (1) of the NEPRA (Tariff Standards and Procedure) Rules, 1998 read with regulation 3 of the NEPRA

Upfront Tariff (Approval & Procedure) Regulations, 2011, has decided to develop determine and approve the

upfront tariff for generation of electricity from Coal.

THE SALIENT FEATURES OF THE UPFRONT TARIFFS PROPOSED BY PPIB ARE AS UNDER:

1. The proposed levelized upfront tariff for the different capacities is given hereunder;

o Form of Fuel Val. Energy Capacity Charge Levelised Tariff at 60%
Capacity Or(lg)lglof Financi cost O&M | Charge | 15t10yrs, | 11-30 Yrs. Plant Factor
ng
(Rs./kWh) (Rs./kWh/Hour) (Rs./kWh)
Local 4.5679 0.1842 4.7521 5.0753 1.9613 11.4038 12.9589
200 MW Local
Foreign 4.5679 0.1842 4.7521 3.4947 1.7656 9.5732 10.8786
Local 3.7397 0.1563 3.8941 4.6483 1.7086 9.9353 11.2901
200 MW Imported
Foreign 3.7397 0.1563 3.8941 3.1884 1.5561 8.2609 9.3874
Local 4.4693 0.1767 4.6460 5.0966 2.0134 11.3512 12.8991
600 MW Local
Foreign 4.4693 0.1767 4.6460 3.4489 1.7779 9.4245 10.7096
Local 3.6340 0.1552 3.7892 4.5926 1.7144 9.7732 11.1060
600 MW Imported
Foreign 3.6340 0.1552 3.7892 3.0933 1.5337 8.0397 9.1360
Local 4.1975 0.1708 4.3683 5.2675 2.0557 11.2836 12.8223
1,000 MW Local
Foreign 4.1975 0.1708 4.3683 3.5515 1.8109 9.2773 10.5424
Local 3.398 0.1542 3.5522 4.7022 1.7211 9.6592 10.9763
1,000 MW Imported
Foreign 3.398 0.1542 3.5522 3.1493 1.5340 7.8636 8.9359
2. The tariff models for local coal excludes Thar Coal for which a separate tariff mechanism is required owing

to certain costs particular to Thar coal Projects including development surcharge, etc and a separate

mechanism shall be devised m due course.

below:

a. Projects to be set up shall install new plant machinery and equipment

b. Plant Factor= 60%

c. Net Thermal Efficiency and Annual Generation;

The Key Assumptions used to arrive at the above tariff requiring input /comments from stakeholders are as

) Thermal Efficiency Annual Net
Capacity Local Coal Imported Coal Generation GWh
200MW 34% 35% 1,576.80
600MW 34.75% 36% 4730.40
1,000MW 37% 38.50% 7884.00
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Proposed Construction Period is 40 months for 200 MW plant and 48 months each for 600 MW and 1000
MW

Fuel will be a pass through Item and reference fuel cost component of tariff will be adjusted as per actual
delivered coal price. Assumed coal price is US$ 100.35/ton for imported coal and US$ 57/ton for local
The LHV calorific value of 23,038.07Btu/Kg for imported coal and 11,023 Btu/Kg. for local coal have been
assumed.

IRR on Equity is 20% for local coal projects and 17% for imported coal projects.

Working capital requirement is worked out on the basis of Coal Inventory (15 days for local coal and 60
days for imported coal); and Receivables (30 days)

These tariff models have been worked out on 30 years Project Life and finance is based on 100% local
loan and 100% foreign loan respectively. In case the project is financed through a combination of Local
and Foreign Debt Financing, the debt repayment and interest charges component of upfront tariff for
each year will be adjusted as per actual percentage of local and foreign debt financing.

The reference exchange rate is US$ 1 = PKR 88

The Debt servicing component on Local financing is Kibor (11.91%) + 3.5%; whereas, the debt servicing
component on Foregn9n financing is Libor (0.45%) + 4 .5%.

The EPC cost and O & M Costs are under;

EPC Cost Variable O & M Cost Fixed O & M Cost
(US $in million) (US $in million) (US $in million)
Capacity
Local Imported Local Imported Local Imported

Coal Coal Coal Coal Coal Coal

200MW 250 236 3.3 2.8 5.734 5.645
600MW 720 672 9.5 8.34 16.663 16.124

1,000MW 1,250 1,160 15.3 13.81 25.98 24.19

4.  Following indexations and escalations will be available on quarterly basis for the upfront tariff for coal
based projects:
Tariff Component Indexation/Escalation Tariff Component Indexation/Escalation
O & M (Local) WPI Interest (Local Loans) KIBOR
US$ to Pak Rupees LIBOR (or other applicable
O & M (Foreign) & US CPI Interest (Foreign Loans) benchmark) & Exchange Rate as
applicable
Return on equity US$ to Pak Rupees Principal Repayment (Foreign) Exchange Rate as applicable
US$ to Pak Rupees in case of
Insurance foreign currency insurance cost Cost of Working Capital KIBOR

The tariff once approved will be applicable after achieving Commercial Operation along with allowed
indexations and escalations. The upfront tariff will be reviewed and revised quarterly on the basis of
indexations | escalations. The eligible companies will also be given coverage against the indexations and

escalations during the construction period of the project.
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The following issues and costs associated with coal based power projects have not been covered in the
tariff and also require input /comments from stakeholders:

Quality of Coal/ Design coal;

Locations/ sites of Plant;

The technologies to be used in coal plants, (e.g., Pulverized coal (PC) combustion or Fluidized beds

combustion (FBC) technology) and the type of boilers to be used (sub-critical, super critical or ultra super

critical);

Mechanism for Transportation of local coal (railway etc) and the cost associated with it;

Cost of hedging as opposed to quarterly indexations of Interest;

Cost of Coal indexation adjustment mechanism;

Loss during transportation_ of coal; and

Cost of opening Letter of credit in respect of first import of coal;
This upfront tariff shall be applicable for projects achieving financial closing before 31st December 2014.
Any interested person who desires to participate in the proceedings may file an intervention request from
the date of publication of this notice. Such intervention request shall state the name and address of the
person filing the same, objections and the manner in which such person is or is likely to be substantially
and specifically affected by any determination in the proceedings. The intervention request may also
contain the contentions of the person, the relief sought and the evidence, if any, in support of the case. The
intervention request shall be signed, verified and supported by means of an affidavit in the same manner
as in the case of the petition.
Any person may also file the comments in the matter and the Authority, if deemed fit, may permit
participation of such person into the proceedings and also may consider those comments in the final
determination.
All stakeholders and interested | affected persons are also informed that in order to arrive at a just and
informed decision, the Authority has decided to hold a hearing in the subject matter according to the
schedule mentioned below:

Date : May 08, 2012

Time and Venue hall be informed later on.

All communication should be address to: communications should be addressed to:

Registrar NEPRA
2nd Floor, OPF Building, Shahrah-e-Jamhuriat, G-5/2, Islamabad.
Phone: 051-920 7200 Fax: 051-921 0215, Email: office@nepra.org.pk

For further information please visit our website: www.nepra.org.pk.

For further information please visit our website: www.nepra.org.pk.
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Assumption of Tariff for 600MW & 300MW Class

Assumption of Tariff of Generation (600 MW Class)

Fuel Water Val. EPP CPP Tariff
(Coal) o&M
a b c d = at+b+c e f=d+e/0.6
1% to 10" years 5.250 0.212 0.236 5.698 4.599 13.361
11"to 30" years 5.250 0.212 0.236 5.698 2.371 9.650
Fuel (Coal)

1. Heating Value (Block 11): 3,211 kcal/kg, 12,742 Btu/kg (0.252 kcal/Btu)

2. Price of coal: US$60/ton

3. EPC cost: US$960 mil. for 600 MW (US$1,600/kW)

4. Net thermal efficiency: 34.75%

5. Heat rate: 9.819 Btu/kW (3,412 Btu/kWh divided by34.75%)

6. Coal cost per kW

- US$60/1,000 x (9,819/12,724)= US¢4.62/kWh (Rs.5.250/kWh)

Valuable O & M
Rs.0.1767 x US$960mil./US$720 mil. = 0.1767 x 1.333 = Rs.0.236

CPP
1. 1%to 10" years: Rs.3.4489 x US$960mil./US$720 mil. = Rs.3.4489 x 1.333 = Rs.4.599
2. 11™to 30" years: Rs.1.7779 x US$960mil./US$720 mil. = Rs.1.7779 x 1.333 = Rs.2.371

Assumption of Tariff of Generation (300 MW Class)

Fuel Water Val. EPP CPP Tariff
(Coal) o&M
a b c d = a+b+c e f=d+e/0.6
1% t0 10" years 5.375 0.212 0.251 5838 4.753 13.760
11" to 30" years 5.375 0.212 0.251 5.838 2.401 9.840

Fuel (Coal)
1. Heating Value (Block I1): 3,211 kcal/kg, 12,742 Btu/kg (0.252 kcal/Btu)
Price of coal: US$60/ton
EPC cost: US$510 mil. for 300 MW (US$1,700/kW)
Net thermal efficiency: 34%
Heat rate: 10,035 Btu/kW (3,412 Btu/kWh divided by34%)
Coal cost per kW
US$60/1,000 x (10,035/12,724)= US¢g4.73/kWh (Rs.5.375/kWh)

o0k wLN

Valuable O & M
Rs.0.1842 x US$510mil./US$375 mil. = 0.1842 x 1.36 = Rs.0.251

cPP
1. 1stto 10th years: Rs.3.4947 x US$510mil./US$360 mil. = Rs.3.4947 x 1.36 = Rs.4.753
2. 11th to 30th years: Rs.1.7656 x US$510mil./US$360mil. = Rs.1.7656 x 1.36 = Rs.2.401

Valuable O & M and CPP are calculated in proportion of EPC costs assumed by JST and assumed by PPIB.
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Owner: GUJARAT MINERAL DEVELOPMENT CORPORATION LTD.
Location: Panandhro, Fulra & Khanot, Lakhpat, Kutch, Gujarat in India
Nearest Railway station: Bhuj (130 km)

Commencement Period: 1973-74 ({Thar Coalfield
Lease Area: 1151 ha

Mineral Mined: Lignite and Limestone

Mineable Reserves: 109 million tons (Lignite)

Overall Ratio: 1: 3.64

Production: 55,000t (1% — 15" Jan. 2013)
(approximately 3 to 5million tons/y)

Quality

-  Total Moisture: 37.85%

- Ash: 10.92% Pananddhro Mine /
- Volatile Matter: 29.43%

- Fixed Carbon: 21.8%

- Calorific Value: 3018.96 Kcal/kg

Mining: Opencast Mining, Using hydraulic excavators and dumper combination, Dozer,

Source: Prasoon,Dipanwita,Gurdeep,

Water sprinkler, Graders

Geological Formation

Usage: This lignite is being supplied not only GEB’s Power Station at Panandhro but also to
industrial units (textiles, chemicals, ceramics, bricks, captive power etc.) all over the Gujarat
State.
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Source: GMDC Web-site http://www.gmdcltd.com

In Panandhro, lignite deposit occurs at shallow depths without hard strata as roof and
interburden it is being extracted by opencast methods from 1974. Based on lignite field
characteristics the entire field is divided into four mineable blocks. Overburden, interburden and
lignite are being removed by different mining methods like manual mining, mechanized mining
and mining by bucket wheel excavators. The lignite bearing area of Panandhro lignite field has
an extent of 8.3 sq km. The formations belonging to upper cretaceous period to lower Oligocene
period are exposed in an around the field. Lignite in this field appears to be made of several
seams separated by bands or intercalations. As many as ten seams have been reported in
several bore holes drilled at Panandhro lignite field. The thicknesses of these individual seams

vary from a minimum of 0.10 m. to 10.50 m.".

! Source: Assessment of Groundwater Resources of Panandhro Lignite Mining Region, Gujarat State, India
2011
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1. The difference of Drum Type Boiler and One-through Boiler

Vapor

Vapour
Phase

\1/ Heating Heating Liquid

iqui
Water /]\ Phase
Water to Vapor
Feed Water Feed Water
Drum Type One-Through Type

Souse: Foster Weeler Boiler Technology

Figure 4.1 The difference of Boiler Type
» Drum Type Boiler
Feed water is heated in furnace and separated water and steam in the drum. Steam is more heated to
superheated vapour.
» One-through Boiler
Feed water is heated and it is directly changed the phase from liquid to vapour called super critical fluid

when it excesses critical point of water in furnace.

2. The fluid of exceeding critical point of water

Super Critical or
Ultra Super Critical
Condition

Sub Critical Condition

Source: JICA Survey Team

Figure 4.2 Typical phase diagram of water and the steam condition
Generally material has three phases depend on temperature. Typical example is water
has solid phase (Ice) liquid phase and vapour phase (Steam) in normal pressure. When it
is transcended the critical point (22.1MPa, 374°C), which condition is not separated the
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three phase. This condition is called super critical fluid. Super Critical and Ultra Super Critical Boiler is

used this steam condition of the Supercritical fluid.

3. Rankine Cycle

Tin

©

Woump.dn

Wiaek,out

Condenser |..

Qout: heat exchange to cooling water
gin : heating in furnace
Witurb,out : fOr generation

Source: Figures from Cengel and Boles, Thermodynamics, An Engineering Approach, 6" ed., McGraw Hill, 2008

Figure 4.3 The explanation of Rankine Cycle

Figure 4.3 is typical model of steam cycle generation (left), and the relation between steam
energy and steam temperature (right). Thermodynamics technology is very difficult to
understanding, however explained simply, main points are mark 3 and 4, the mark 3 has
maximum energy (max. steam pressure and temperature), and the mark 4 has minimum
energy (exhausted steam pressure and temperature from turbine). The red line means thermal
energy changes to kinetic energy. Therefore the difference of this gap is larger, the turbine

efficiency (power generation) rate is better.

The consequently it is necessary that the condition of generation is the point 3 is higher (e.g.

USC) and the point 4 is lower (condenser water temperature) , it as much as possible.

4. Coal Molecule Structure Rerated Liguefaction and Gasification

Coal is a compound comprised of carbon, hydrogen, oxygen and some mineral. Crude oil and
natural gas is also same compound comprised. The difference of them is molecule size. The
volume of molecular of coal is huge. Crude oil and gas are in the order corresponding to

decrease. Typical structure and decomposition of coal are shown Figure 4.4.

Therefore Gasification means that large molecular binding of coal separate off small molecular

of liquid or gas by adding hydrogen or steam in high temperature and pressurised
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circumstance.

Tar from Primary Pyrolysis

= Coal
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Source : Energy and Fuels1988, 2, 405

Figure 4.4 : Molecular Structure and Decompositions of Coal

5. Usage of latent heat in coal moisture
In the case of direct combustion, the temperature of coal moisture is heated around 1300°C as same
as the exhaust gas in furnace. Its heat energy is able to recover at such as super heater, economizer
and air heater. Finally the exhaust gas temperature from a stack is necessary to be held more
than150°C due to keep up to the dew point of sulphic acid.

However pre-drying system for coal is necessary the other heat source for drying of latent heat to

change the phases, which is liquid to vapour. In addition the energy of vapourizesd moisture is
difficult to recover because of low temperature (It is estimated hundred-something degree). Therefore

total efficiency of plant added pre-drying system is lower than direct combustion boiler.
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DPort Qasim Road

® Typical View

® Ghaghar Railway Crossing (B.P.)

(@ Near Gharo Town

@ Long Row of Trucks

@ Toll Gate (not in use)

Bridge on the Road

Thatta Bypass
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(DThatta Bypass (B.P. of the Route)

(DThatta Bypass (B.P. of the Route) (®Sujawal Town ®BadinTown (having median) (DKhoski Town

@Bridge over the Indus River (no shoulder) @Typical View (2-lane) ®Nindo Town ®wango Mor (E.P. of the Route)
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(DTypical View (1-lane) (3Erosion of the Embankment (®Sand (Dune) on the Road (D Access to Block Il Area

@Passing each other on the 1-lane road (®Damage of the Pavement ©®Repair Works Block Il Area
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Preliminary Scoping of Environmental and Social Impacts of the Indivisible Projects

Item

Thermal
Power

Mining

Secure
Water

Sulfficient
Water
Disposal

Road
Develop
ment

Description

Pollution control

1. Air pollution

A-

B-

B-

B-

-Negative impacts on air quality are expected due to operation of the thermal
power projects if without enough mitigation measures.

-Some negative impacts on air quality are expected due to operation of
heavy equipment/ vehicles as well as traffic jam incidental to construction
and operation works of each project.

2. Water pollution

-Negative impacts on surface water and ground water quality as acid rock
drainage and metal leaching are expected due to the mining projects and the
sufficient water disposal project if without enough mitigation measures.
-Some negative impacts on river water quality would be caused by the turbid
water generated from bridge works on the development of road.

-Some potential negative impacts on groundwater quality would be caused
by the turbid water generated from construction yards of digging works
during construction stage. However the expected impacts would be small
since groundwater level is deeper than the depth of excavation.

3. Soil Contamination

-Negative impacts on soil are expected due to the mining projects if without
enough mitigation measures.

-In case that the soil at the construction sites is already contaminated by
other reasons, the construction activity of the each project may cause the
negative impacts.

4. Solid Waste and/or Industrial
Discharge

-It is expected that the each projects will generate the construction waste in
the construction stage. The solid waste from the construction works will be
managed according to the Pakistan regulations and guidelines concerned,
then it is not expected to cause the serious impacts.

5. Noise and vibration

-Some negative impacts of noise and vibration are expected due to the
operation of the heavy equipment/vehicles of the each project.

6. Ground subsidence

-Some impacts of ground subsidence are expected due to drawdown of
groundwater in the mining projects.

-Some negative impacts of ground subsidence are expected due to
rehabilitated land after the mining.

-There are no project components or activities except the mining projects
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that may cause the negative impacts on the ground subsidence since
groundwater level is deeper than the depth of excavation.

7. Odor C C C C C - Some negative potential impacts on odor are expected due to noxious or
offensive odor emissions in each project.

8. Bottom sediment D D D B- D - Some negative impacts on sediment are expected due to sufficient water
disposal project.

Natural Environment

9. Geographical Conditions D B- B- D D -Some negative impact on geographical conditions and geological

and Geological Conditions conditions are expected due to the digging.

10. Soil Erosion D B- D B- D -Some negative impacts on soil erosion are expected due to changes to
hydrological flow regimes.

11. Flora C C C C C Some negative potential impacts on flora might be expected due to cutting
threatened plants during the construction stage on each projects.

12. Fauna C A- C C Cc -Some negative impacts on fauna are expected due to cutting trees which
have nests of threatened vultures in breeding season in the mining project.
Same negative potential impact for vultures might be expected in the other
projects.
- Some negative potential impacts on fauna in the wetland are expected due
to sufficient water disposal to the salt lake.

13. Ground Water D A- D D D -Negative impacts on ground water level are expected due to the drawdown
of groundwater in the mining projects.

14. Water Body (River, Lakes, D D D D A- -Negative impacts on water bodies are expected due to sufficient water

etc.) disposal to salt lakes.

15. Natural/Ecological D D D D A- -Negative impacts on natural/ecological reserves and sanctuaries are

Reserves and Sanctuaries expected due to sufficient water disposal to the Run of Kutch, Ramsar site.

Social Environment

16.Involuntary Resettlement D A- B- B- B- -Negative impacts on involuntary resettlement are expected due to the

mining project if without enough mitigation measures.
-Some negative potential impacts might be expected due to the other
projects.
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17 Local economies B+ A+ B+ B+ B+ Positive effect on the local economy is expected because of possible
(employment, livelihood, etc.) increment of business/ employment opportunity generated by the each
project implementation.
18. Water right D C C D D -Some positive potential impacts are expected due to the secure water
project.
-No impact on water use or water right is expected due to the projects
implementation.
21. Land use and utilization of D A- B- B- B- -Negative impacts are expected due to the major change of land use and
local resources utilization of local resources by the mining projects if without mitigation
measures.
-Some negative impacts on land use and utilization of local resources are
expected due to construction works during the construction stage and
existence of facilities during operation stage.
22. Social institutions and D A- D D D -Negative impacts are expected on social institutions and community due to
community the mining projects if without mitigation measures.
-No impact on social institutions and community is expected since no
significant part of the local community would be divided by the other projects.
23. Existing social D A- D D D -Negative impacts are expected on social institutions and community due to
infrastructures and services the mining projects if without enough mitigation measures.
-No impact on social institutions and community is expected since no
significant part of the local community would be divided by the other projects.
24. Poor, indigenous, or D C D D D -Negative potential impacts might be expected on poor, indigenous, or ethnic
ethnic people people due to the mining projects.
-No impact on poor indigenous or ethnic people is expected because of
characteristics of the other projects.
25.Misdistribution of benefits D C D D D -Negative potential impacts might be expected on misdistribution of benefits
and damages and damages due to the mining projects.
-No impact on poor indigenous or ethnic people is expected because of
characteristics of the other projects.
26. Local conflicts of interest D C D D D -Negative potential impacts might be expected on local conflicts of interest

due to the mining projects.
-No impact on poor indigenous or ethnic people is expected because of
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characteristics of the other projects.

27. Gender and Children’s rights D C D D D -Negative potential impacts might be expected on gender and children’s
right due to the mining projects.
-No impact on poor indigenous or ethnic people is expected because of
characteristics of the other projects.

28. Cultural heritage D D D D D -There are no project components or activities that may cause the negative
impacts on effect on cultural heritage.

29.Landscape B- B- B- B- D -As a result of the construction and existence of the facilities, the
semi-desert and agricultural landscape would be changed.

30. Infectious diseases such as B- B- B- B- B- -During construction stage, increments of risks are probably expected on

HIV/AIDS infectious diseases among the construction workforce.

31. Working conditions B- B- B- B- B- -Increment of the risks on traffic safety is expected due to the operation of

(including heavy equipment and heavy vehicles during the construction stage.

occupational safety) -Increment of the risks on safety is expected due to the operation of each
equipment in the operation stage.

Others

32. Accident and Hazard C C C C C There is a possibility of accident hazard due to operation of the construction
heavy vehicles, though the project is not special method of construction.

33. Global warming A- B- B- B- B- -Negative impacts are expected on global warming due to the Greenhouse
Gas (GHG) emission in the operation of the thermal power projects.
-Some negative impacts is expected due to the operation of heavy vehicles
as well as traffic jam incidental to the construction works, although the
expected probability will be temporary during the construction stage.

Rating

A+/-:  Significant positive / negative impact is expected.
B+/-:  Positive / negative impact is expected to some extent.

C+/-:  Extent of positive / negative impact is unknown. (A further examination is needed, and the impact could be clarified as the study progress)

D: No impact is expected
Reference: Appendix 5 of JICA Guidelines for Environmental and Social considerations (April 2010)
Source: JST
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Financial and Economic Analyses (300MW & 600MW)

1. Assumptions

Table Assumptions

Unit 300MW 600MW
Capacity Charge (1 -10" year) Rs./kWh 4.753 4.599
Capacity Charge (11" year-) Rs./kWh 2.401 2.371
Energy Charge Rs./kWh 5.838 5.698
Coal cost Rs./kWh 2.239 2.193

Note: Assumptions that are not described here are same as those used for the case of 1200 MW.

2. Financial Cost

Table Financial Cost of the Generation Project upon Completion of Construction (Unit: Rs. million)

ltems 300MW 600MW
F/C L/C Total F/IC L/C Total
Construction & procurement 35,542 12,900 48,442 66,867 24,300 91,167
Price escalation 0 0 0 0 0 0
Physical contingency 2,005 851 2,856 3,743 1,597 5,340
IDC/commitment charge 0 0 0 0 0 0
Consulting services 1,075 438 1,513 1,251 506 1,757
Total: Eligible Portion 38,623 14,188 52,811 71,861 26,403 98,265
Total: Non-eligible Portion 0 12,240 12,240 0 22,923 22,923
Grand Total 38,623 26,429 65,051 71,861 49,326 121,187

Note: The total cost may not match due to rounding. This principle on rounding is applicable to all the tables on costs and benefits.
Source: JICA Survey Team

Table Annual Allocation of Financial Cost (Generation) (Unit: Rs. million)

Year 300MW 600MW
F/C L/C Total F/C L/C Total

Year 1 204 70 274 198 70 268
Year 2 181 88 269 171 91 263
Year 3 5,816 3,983 9,799 10,766 7,410 18,176
Year 4 15,206 10,479 25,684 21,390 14,728 36,118
Year 5 13,376 9,180 22,557 28,513 19,612 48,125
Year 6 3,840 2,629 6,469 10,824 7,415 18,239
Total 38,623 26,429 65,051 71,861 49,326 121,187

Source: JICA Survey Team

3. Economic Cost

Table Economic Cost of the Project upon Completion of Construction (Generation) (Unit: Rs. million)

300MW 600MW
Items FIC FIC LIC Total LiC Total
Construction & procurement 35,542 10,694 46,236 66,867 20,145 87,012
Price escalation 0 0 0 0 0 0
Physical contingency 2,005 825 2,830 3,743 1,549 5,292
IDC/commitment charge 0 0 0 0 0 0
Consulting services 1,075 425 1,500 1,251 491 1,742
Total: Eligible Portion 38,623 11,944 50,567 71,861 22,185 94,046
Total: Non-eligible Portion 0 582 582 0 1,088 1,088
Grand Total 38,623 12,526 51,148 71,861 23,272 95,134

Source: JICA Survey Team



8% 8-1 (2/3)
Financial and Economic Analyses (300MW & 600MW)

Table Annual Allocation of Economic Cost (Generation) (Unit: Rs. million)

Year 300MW 600MW
Year 1 272 266
Year 2 267 260
Year 3 7,713 14,267
Year 4 20,126 28,304
Year 5 17,693 37,707
Year 6 5,079 14,331
Total 51,148 95,134

Source: JICA Survey Team

4. FIRR and FNPV

(1) Base Case

Table 8.5-1 FIRRs and FNPVs of the Generation Projects

Case FIRR  FNPV (Rs. million) FNPV (US$ million)
300MW  13.3% 4,169 44
600MW  14.2% 12,605 132

Source: JICA Survey Team

2) Sensitivity Analysis

Table Sensitivity Analysis for the 300MW Generation Project (FIRR & FNPV)

) FIRR FNPV
Case Benefit Cost (%) (MilRs.)  (Mil US$)
Base case No change No change 13.3% 4,169 44
Tariff increase (+10%) +10% No change 14.6% 8,570 90
Cost increase (+10%) No change +10% 12.1% 186 2
Delay in construction (1 year) No change Nochange 13.0% 2,788 29

Source: JICA Survey Team

Table Sensitivity Analysis for the 600MW Generation Project (FIRR & FNPV)

) FIRR FNPV
Case Benefit Cost (%) (MilRs) (Mil US$)
Base case No change No change 14.2% 12,605 132
Tariff increase (+10%) +10% No change 15.6% 21,155 222
Cost increase (+10%) No change +10% 12.8% 5,316 56
Delay in construction (1 year) No change Nochange 13.8% 9,481 99

Source: JICA Survey Team
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Financial and Economic Analyses (300MW & 600MW)

5. EIRR and ENPV

(1) Base Case

Table EIRRs and ENPVs of the Generation Projects

Case EIRR ENPV (Rs. million) ENPV (US$ million)
300MW  27.5% 57,990 608
600MW  29.9% 122,055 1,279

Source: JICA Survey Team

Note: EIRR and NPV are calculated without including the economic cost of the transmission project based on the assumption that
the transmission line is already connected with the coal thermal power plant.

(2) Sensitivity Analysis

Table Sensitivity Analysis for 300MW Generation Project (EIRR & ENPV)

) EIRR ENPV
Case Benefit Cost (%)  (Rs. million) (US$ million)
Base case No change Nochange 27.5% 57,990 608
Benefit increase (+10%) +10% No change 29.7% 68,415 717
Cost increase (+10%) No change +10% 25.7% 54,856 575
Delay in construction (1 year) No change Nochange 27.5% 51,660 542

Source: JICA Survey Team

Table Sensitivity Analysis for 600MW Generation Project (EIRR & ENPV)

) EIRR ENPV
Case Benefit Cost (%)  (Rs. million) (USS$ million)
Base case No change No change 29.9% 122,055 1,279
Benefit increase (+10%) +10% No change 32.3% 142,904 1,498
Cost increase (+10%) No change +10% 27.9% 116,331 1,219
Delay in construction (1 year) No change Nochange 29.9% 108,744 1,140

Source: JICA Survey Team
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