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AAAC
AASHTO
ACSR
AJK
ADB
B.P.
BWE
CCPP
Cct
CFBC
CPP
CRME
CSA
D/C
DISCO
EAGLE
EIA
EIRR
EPP
EPS
ESIA
FBC
FDF
FIRR
FO

FS
FSA
FY
GENCO
GOP
GOSs
GPS
GSA
GSP
HPP
HVDC
IEE
IEEJ
IGCC
IGFC
IUCN
IPP
JCF
JCOAL
JGC
JICA
KESC
L/A
LBOD
LC
LCDC
LL-TACSR

LPGC

k&

B

All Aluminum Alloy Conductor

American Association of State Highway and Transportation Officials
Aluminum Conductor Steel Reinforced

Azad Jammu and Kashmir

Asian Development Bank

Beginning Point

Bucket Wheel Excavator

Combined Cycle Power Plant

Circuit

Circulating Fluidized Bed Combustion

Capacity Purchase Price

Coal Resources & Mining Engineering Co. Ltd
Coal Supply Agreement

Double Circuit

Distribution Company

Coal Energy Application for Gas, Liquid & Electricity
Environmental Impact Assessment
Economic Internal Rate of Return

Energy Purchase Price

Electro-Static Precipitator

Environmental and Social Impact Assessment
Fluidized Bed Combustion

Forced Draft Fan

Financial Internal Rate of Return

Fuel QOil

Feasibility Study

Fuel Supply Agreement

Fiscal Year starting on 1% July ending on 30" June in Pakistan
Generation Company

Government of Pakistan

Government of Sindh

Global Positioning System

Gas Supply Agreement
Government of Sindh Province

Hydro Power Plant

High Voltage Direct Current

Initial Environment Examination

The Institute of Electrical Engineers of Japan
Integrated Coal Gasification Combined Cycle
Integrated Coal Gasification Fuel Cell Combined Cycle
International Union for Conservation of Nature
Independent Power Producer

JCF Coal Fuel

Japan Coal Energy Center

JGC Corporation

Japan International Cooperation Agency

Karachi Electric Supply Company

Loan Agreement

Left Bank Outfall Drain

Local Currency

Lakhra Coal Development Company

Low Electrical Power Loss Thermal Resistant Aluminum Alloy Conductor
Steel Reinforced / Aluminum-clad Steel Reinforced
Lakhra Power Generation Company



LOI : Letter of Intent

LOS : Letter of Support

LRC : Low Rank Coal

MCR : Maximum continuous rating

N-5 : National Highway No.5

NDP : National Drainage Program

NEDO : New Energy and Industrial Technology Development Organization
NHA : National Highway Authority

MHI : Mitsubishi Heavy Industries, LTD

NEPRA : National Electric Power Regulatory Authority
NEQS : National Environmental Quality Standards
NPSEP : National Power System Expansion Plan
NTDC : National Transmission & Despatch Company
NWFP : North-West Frontier Province

o&M : Operation and Maintenance

ODA : Official Development Assistance

PC : Pulverized Coal

PEPCO : Pakistan Electric Power Company

PF : Pulverized Fuel

PMDC : Pakistan Mineral Development Corporation
PPIB : Private Power & Infrastructure Board

PPP : Public-Private Partnership

RAP : Resettlement Action Plan

RC : Railway Crossing

RO : Reverse Osmosis

Rs. : Pakistan Rupees

SCA : Sindh Coal Authority

S/C : Single Circuit

SECMC : Sindh-Engro Coal Mining Company

Seg : Segment

TCEB : Thar Coal & Energy Board

TDS : Total Dissolved Solids

UCG : Underground Coal Gasification

UBC : Upgraded Brown Coal

USGS : United States Geological Survey

WAPDA : Water and Power Development Authority
WB : World Bank

WUL : Water Usage License

W&S : Works and Services Department

AEBL—F(2012 &£ 10 ARE)

1 US dollar = 95.4 Pakistan Rupee

1 Japanese Yen = 1.21 Pakistan Rupee

Xi
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REDRK

FRAEDENE. NFRIVEDNRENENDEREZRHD-DIZUTDRERNET LD THD,

1) S—ILEHRERADOERFAREEIEDORFAZTS

2) REREICLEGRBRMRE BRAZRFEIUR- EBEMBFELIAERZITL.

3) BADA—LEKBBIUREBEFREICHNDEER. RED-ODKGIE. BRERDT=H
DEBFDAITSDIEDEIRE

2. RHEBR

1)

)

A—ILEREDHE

ORI 1,846 B ORAREREFEL. TOREFHOIZONF—ILiKETHY 1,755 &
5T BH, 3 —ILiBEIUVREDHMEELUTIZRT,

1) 3—)LEbEETE : 22,000km?
2) Ak FEH : 9,100km?
3) ARERE 1,755 8",
4) RE (AR:F|ER—R)
K5 . 46.77 %
%) : 6.24%
ExS . 2342%
[E] 7 ik 3/ : 16.66 %
eHRE 0 116 %
HEME : 5,774 Btu/Ib (3,208 kcal/kg)
ARILEREZESHEZICLDHEE): Lignite-A ~ Lignite -B
AR: E|FFER—X

—RAIBREERAKIAE ERERETHAZENCEREEICIEEL TLAABMLBIZIETF
FETHB,

F—)Lix BFEFEOTIK

A— )Lk ATIlL. IR Block I~Block XIl @ 12 ®7Av% (Block Il A 2 AEIEShI-DOTHEITO
w713 13) 5t 1,432km* AR FEEN ., |WE. DN 4 TOVIH KT TH S,
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o — 4 e
&1 TharikBIZHITHBAFIK
Exploration - - -
Block Developer License Bankable F/S Mining ESIA for Mining Mining Start Coal coming Note
Completed Lease Issued Accepted Planned
Granted
Global Mining EIA Public Hearing 3 years from Financing of the
Company of October was done on - s .
| China 2011 March 2012 May 2012 27 September In 2013 themirs]tizmng pro;?rcatrlls:smg
10.0 Mt/a 2012 9 gec.
Sindh Engro Coal . . X .
Mining Company August February EIA.publlc hequng 3 years frqm Fma}ncnjg of vthe
Il 6.5 Mt/a August 2009 2010 2012 will be held in In 2013 the starting project is being
(initially 3.5 Mt/a) November 2012 mining arranged
Test burn Presently the 8-10
’ ) conducted in MW Power Plant is
v UCGbP”gtO';mJeCt December being established at
Y 2011and Syngas the cost of Rs.1.8
produced billion
Oracle Coalfields. 2 years from
’ November October N - JDA was concluded
\Y| PLC 2007 2011 April 2012 In near future In 2013 the .stlamng with KESC
2.4 Mt/a mining
Hi#8: TCEB

Note: For the mining of coal in Thar, all license/leases are approved by the Thar Coal and Energy Board

Global Mining Company of China have got No Objection Certificate (NOC) from Sindh Environmental Protection Agency (SEPA) on EIA on 29 Nov.2012

FOHRTTOVY 1 ELUTOvT I BAEFTLTWS, TAvY || OFEEHEMEELTICRY .
B.ESIADLARETIYU T B TL, 2013 ELIE R SLEAFILRIRETH D,

1) #HREES
2) AEE

360~380 million ton® Lignite & 4

E—ERRE - £F 6504 b2 (1,200MWxtES)

F R £5E1,3008 k2 (2,400MWXTRE)
ESERRE - 52,2808 k> (4,000MWXTRE)

3) HIEAX BRI
4) RIEXE

5) #*

(B) F—ILRIZKDHEE

#EX DR ERKI35 D1 T20km?

Open CutA= Truck & Shovel

L #)(ZOut-side Dumpl=586 B m°. IR *88m

A—)LRIZBRICHESN, TOHREE(L 3,200kcallkg E{EL, — &R D 5,000 ~6,000kcal/kg

&L 53~64NFEETH D, T-KAEH 47%EF LN,

BADHREARRITREFTLAELE

ARTHY., AGREDHREFEALTVSHERITEND, LOLENSHR LS E B, B, =
M. EVTIVE) ICTRILISBHRDBREFEALIZRAS— T EBShTEY . FERELTOD

ARMIRELTIEIFIATRETH S

(4) BARBEOEA

A—ILRAIZEITAEROEHREETEEIL 170m THY. FO LA 50m 1%, EEIZIL—X15R

EMOf&6. BXREFELSELTLD,

LDl BADRIED ZFHARBNMRASNTEY  ERFEOHIA DL, BREHRE
BRI DNTIE ERAZEHRT LD B RO LR R,
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3. RERRXFE

)

)

BAEA—IVHRIZEWNTEIOYY 1L, 7Oay7 1 BXUBTOYI VIO 3 2DTOVIITENTHRE
FRAENEMRELTEY. ZDORARHEER 2 2R,

® 2 REMORAEE

Block | Bloc Il Block VI
Developer Global Mlnénhgfn(iompany of Engro Powergen Oracle
. Initially 600MW Initially 300MW
Capacity 900MW Increased t01200MW finally 1100MW
Hig : TCEB

A—)LRBIZBITARERMBOHESE
RASDOBHK L, 300MW ETIXFERRBBARAS (HEEFRE) . 600MW ISR IEMMIRRAALS
(BEERE) DBERAEHET S,

AEARIZONTIE, 2— LR TREMERLHTEEN T O, ZEAARERALEES.
B OEGRFICHERETHAREVD T BEXAANAXZEHET S,

ARFREL AT D1 F

BADBELT B IGCC HE DI, BHELSLVBEAREREERT 5 LETLETSH
3. Lol BESIFTHY, IRMIERICE =0, B R TOZ— L BTOEA I #E
TERLY,

ik, 23— ViR BATHRELEzRZEEAL. IWTREARAIERIERR . O T —a—/Lkdl
DERADRATEENDETH D,

4. BiD-BEA IR

S—LRBRRICBDEGEREA( 7T EEL T EER. EXRAKMGHRRE. SKLERFELS &
CEBHRFEASDY . ARERRER 3 ITTRY , EERAKMEE. BKLERRES S ERRMISOL
TIEYUPMBFISTFESERSNTEY . RESRHB IV —BIEEREPTHD, BH. &
BRISOVTIE. BRATTEVIERSNTELT . BEREEDXENDETHD,

%3 AL-BEAUITRBEORRKKR

No. | Name of Infrastructures Budget Allocation Progress

1. | Transmission Line Budget is not allocated F/S is completed already

Budget is allocated by | Construction stage will be started in
2. | Water Supply Government of Sindh 2013
. . Budget is allocated by | Construction stage will be started in
3. | Mine Water Disposal Government of Sindh 2013
4 Road Budget is allocated by | Construction stage will be started in
: Government of Sindh 2013
Hig2:TCEB
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5. AfEREFATOSIIL

(1) HERER
AERERTOSTIMER 4 [SRT . 06, BATSBROEAICLY. 2 DDEREHBY. 1)
HMERAEEVA, —2LARN TR BAORAE A LL BRERALISEIRE 2 228
¥5. A0V OMBERREBD 6 FIRT,

® 4 AERERHETOOO

Unit: Rs. million

Alterativel Alterative2
Description AAAC LL-TACSR/AS
“Araucaria” 750mm?2
1) Construction of 500kV Transmission Line (250km, 2cct.) 15,356.35 20,214.13
2) Expansion of Matiari S/S (2 line bays with SR) 1,349.35 1,349.35
Total of Construction Cost 16,705.70 21,563.48

H{ #8: Prepared by JICA Survey Team

Note: Above cost is based on PC-1 for interconnection of Thar coal based 1200MW power plant with NTDC system.
Above cost is not included price escalation, contingency, consulting services of eligible cost, non-eligible cost, interest
and commitment charge.

(2) HEREK
REERICOVTIE, REIEEICEY IPP AXICTEHESIA TGS, RERENEELS
BITJICA DRBHREMR ST HAEREMELHS.

6. REHESERE

AEFIEFETODTIME, 500kV EEREHRTHY. BERARERORECHEMEREIBEELL
BWNEDOD, 250km DERTABETHY . BEESBELLS, LIzA>T JICA HAKS4
IZLEzA>TATIY A IZR5ET 5, Tz NFRAVDESIZENIE. ATODIMNE R D
AL N IZHBFBTEEMEESTEETR (LI LLL) 1I23ZAL. EIA RRO AR FHSITED
ENHb,

ST, KTODIIME FRAID—IKIZER B T 578 ZERUNOBEERHBIC OV TLIRESR
ST MORBFHRENDELLD, FANTODIIMDRY) -V DIEREER 5 ITFRT,

RS FAHTOACIIRDRY)—=2Y

. PEPA
Projects Guig;ti(relgorzlgiobi Jlgrﬁjix:g (Review of IEE and EIA)
' PP Regulations, 2000

Coal Mmmg Projects A Sensitive Sector EIA
Thermal Power

A Sensitive Sector EIA 1,200MW

. (over 200MW)

Generation




£

Road Project A Sensitive Sector EIA : major roads greater than Rs. 50

~ Federal or provincial highways or

million in value.

Water supply A Sensitive Sector | EIA  infrastructure, including major head

¢ Major urban water supply

: works and treatment plants.

Mine Water Disposal A IEE | volume less than 50 million m® or

. Dams and reservoirs with a storage
Sensitive Sector

(as a reservoir)

surface area less than 8 sq km)

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

7. BEMBLIW

)

500kV. 250km EBHIEZHS LU 1,200MW QR EREBRCHM DR FUBIEIT o=,

BRI BRI 2 (FIRR) - #iZR 7 i B (FNPV)

FIRR 218471-%I1Z 2012 B TEX-ERZEH HEL. EABSER(12%) % FE->TEY5|
LT FNPV #&HLT=,

RETOCIIMITSADMBRAEMEZEALL. BEL—FLYETFEL FIRR £RLTLVS,
LU, COYE—VBEBERANICICERHEBICEESNDIEZIZRETHHDTHS. L
NEPRA [Z&HHEHRFEADCBMAABMADIBHEAENTY . HEE L IFREN—EEEDHLLS
FERTFTENAEL FETOO /MDD E—V DT B,

EETADIIME. WThORBELTA T RAOMBAEMELSLY. FIRR OEEL—M12%)3
TE>TWS, FETADIIMD FIRR (FEEL—FLYDHGYVEL, ThiE EBRORSITH
MHod FELEEHENBRAINSGOTHD. FERIPRGAIL ERERLLY ZHH
518, IRR [F{ES, LWL A—ILDMDFEETODIMERTIIE E—VEBEN 1S
AL, ZFETODIMDEBFM4—2mMT 5B hhb,

% 6 FIRR-FNPV

Case FIRR FNPV (Rs. million) (USZNnTi}I/ion)
Generation 14.1% 22,765 239
Transmission (Alternative 1) 4.0% (8,479) (89)
Transmission (Alternative 2) 1.6% (13,140) (138)

Hi#2: JICA Survey Team

EEREBE2 O FIRR [ RBE 1 OThKVIEND, Ch(E, DEERETERIIZEOERERN
BEFIVLEREVN—H. AEDOEEORANFEAERLENSTH S, LML, FROFKEREEIC
HETHERZERINLEL. REE 2 DEMEA 8 FBILE—F. KEE 1D 130 BILE—LLE
RBEFBITNSN, ' CORB. RBE2 OKRER 229 BILE—(L. KEE 1 0 304 BRILE
YHIhNESIRY | RTE DB A—2 3k EE LRSI LIS,

' BREMT. R 6.2-288BOIL,
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2) BHMAEIRE R (EIRR) - fIE Efi iE (ENPV)

EIRR /B4R FMECHEE-BERAZEL -FTEL. tESMB5IE (12%)ZFFE->TEIYS[L
TENPV Z&EHLT-,

%7 EIRR-ENPV

ENPV ENPV
Case EIRR (Rs. million)  (US$ million)
Generation + Transmission (Alternative 1) 28.9% 242,181 2,539
Generation + Transmission (Alternative 2) 28.9% 237,995 2,495

Hi#8: JICA Survey Team
WFhDHF—RTH, EIRR [FE#EL—R12%)FKE<KEEY, ENPV £ KEVDT, BFFES
FERMTHS, REIRIILF—REAOBEEDHREICEY,. TOCIIMNIERBEFORAND
EeTREELE A D,
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! HH B - UNITED NATIONS

AFGHANISTAN

IRAN

ARABIAN SEA

PAKISTAN

achi ’

Islamabad

Lahore

INDIA

Thar Coalfield

H 8 : JICA Survey Team
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REOCER

BERBEEIUVFEDOHR

NERFVEME (LT UEERTS) 2BV TIE. EABTZEEIRFOREIZHEVESE 10 F£/H
DEFY 93%EU TS, LHL. REFAREREFZOFTEDEMICENDITT, 2011 &8
BIZBWTIFE—YEE 18,860MW Fi28k. CNITHLEBEREIXH 21,000MW HBIZHBH
b HEEFREREL 12,755MW &9 6,106MW DEHNFBAFEELT -,

COFIFERRET . FERIT—BF1Y 8 BEIDFHEFBEEREBELAIN TS, COEFBRIER
DEE. BRDLEGREMFBICKESUREZRELTEY., £z, TRITOVTHLINEFEEILEK
YRESHERZZTTHY . RXEDHRE. HERDMEKR LFDRERELLGOTNS, D=/
EDENEII—ICEBTEBEARBERTEN T v ITDREFTREDRETHD,

£ 1-1.1 [SEE 11 £ D)EREAHBEMW), 2BXEEZMW). )FEEHMW)., H)F
RKEAEBAICHTEILRENDEE () ETT . £ 1.1-1 IZIEZERDAETH 3 HBEDMN >
F&R9,

K111 RAREENELENFTE

Year Peak Peak Demand Power Power Shortage
Generation Shortage Rate
Power [MW] [MW] [MW] [%]
2001 10,894 10,459 -435 -4.2
2002 10,958 11,044 86 0.8
2003 11,834 11,598 -236 -2.0
2004 12,792 12,595 -197 -1.6
2005 12,600 13,847 1,247 9.0
2006 13,292 15,838 2,546 16.1
2007 12,442 17,398 4,956 28.5
2008 13,637 17,852 4,215 23.6
2009 13,413 18,583 5,170 27.8
2010 13,163 18,521 5,358 28.9
2011 12,755 18,860 6,105 324

H{ 8 Presentation Documents for Participants of 10" SMC of National Institute of Management, Karachi
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1.1.2

1.1.3

20,000

/M

10,000
-B-Peak Generation Power
—+Peak Demand
5,000 Power Shortage

Peak Demand, Power Shortage [MW]

Peak Generation Power,

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Year

H{ B Presentation Documents for Participants of 10" SMC of National Institute of Management, Karachi
H1.1-1 ZRARBEN. ENEERLVFEREN

TNIEQORAEOEFRERKIE. BHANS 37%. KA 31%, HRE—EY 30%. [RFH 2% THKX
KAOFKEEHTH 01%DHTHD, AHREOERBRICETEIARNIDEHIEEE. A
Uk 50%. FE 80%LFEEICEL., CNoDEARELBELT. [/NWIEHICEITA2RREEDEE
FBHTEL, [IEICSVWTEBEHRKNOEEN—FS. COFKEIRMIEENITRLE
L FE.FKRLPEETSOMEICLIVEHLTVSDT,. BHRAIXRLTRELEZEREER
BV, o T ENTHRTEIERBLUKNZEIILOHET IBERMEIRILT—DEEAD
FAN LR EERERICRLEUTHS,

BNt/ —DBEREMARE

TRIETRVEWVWSVIDBEETHS “Vision 2030”7 H KU “Medium Term Development
Framework (MTDF) 2005-2010"[28BWTI&. 1) KA. Bk. I RZEOERNOEREF AL
RERFE 2) NTVYI-TSAR—=pN—bF—vTICKDHERE.3) 2BEAEIFI—DER
Bib.4) BAVRATLBLAOER O 4 AFELIRLF—BELLTERESATNS, Ff:.
EEBUAFIE 2020 £F TIZ 24,000MW OREBEZEM. TDKN 13,200MW R R K HET S
SEEHFERKRLE,

CORIBBABERDH . JICA [FA—ILERBREIZEITS. EBR. KEE. 7O EAEBEFD
RBAVITIADXIEDAREMZEZRI T 5-DIC. LELGBERZINELED S EZBELE
“B— )Lk BRFEXEICEIT-ERINE - HEERE"ERR T HEEREL=.

BRI DBATRE

2012 &£ 10 A 4 BIZ/IERRICBEIN-BRFERICENE, AEHRFAEER 10 A 3 BIC
“GR.A—IWVEREZENODARKAICERTELEL. EBEICEWTERAMREERHRRAS—




B1E REOEREAH

DAEREE~NDEHELIUHRARFEEMITBEORAS—I(E. F—ILik DERGET S EEFH KRGS
BRELTERETT B 'CEERELze TOREIZEY, 2—IL D HEAH, F—ILixEFFEALE-HRE
HHEHEZZEITLTWAESLUVREEIZI—DEEDXITA—BRETHEHEAFINDS,

1.2 HREOHM

121 AEDOEHBM

RAEOBMIE. /NEIZRELEENERBIAITASIIICUTOER#EEMIZRET S,
1) A=) TEHINDIARDOERF AERTREEDRET
2) WELLGLHxHEBFE., BRGERH. F-EEZHETESMZORKRE
3) BARDA—ILBABIURERERFICHNDIEER. RED-ODKEH. AREHKRDI=O
DEBEDAVIZOZIEOTRESE
1.22 AEXRZRTIVT

RETV7IEE 1.2-1 ISRTF—ILRBET D, T BRBROEBRE IV KRB OKRIRFED =
. SUMBIEITERRSIVFARKNREERELVSVIRE. TV FHMEDEITEHVY

SREAOMEFRAET S,
1.3 FREHEE

FHEDHEIFLUTDELY,

1) N"FREVEORBRAEOLEL—

2) A—ILRHERREO=HOT—RURE - I

3) BEAFRHEDOLEL—

4) RERERBOLEL—

5) ARKARBEMICEAETIREDA ISR
KRDOLE 21—

6) #EF MBI ITDER

7) 2013 F 1 BICHSTFIZHEITEHEIF—DEE 121 FERBIYTOMER

Source: JICA Survey Team

1.4 PRAERSDa1—)L

SAEEARSIL 2012 &£ 9 H~2013 & 2 AM 6 hARET S, [/NIETOE 1 ZIRMFAEIL 9
Adf~10 Bdf). 5 2 RIE#MAEE 11 A~12 B, §F 3 XIEMAE(L 2013 F£ 1 AIZEHE
T2EMETH, B AEHBICUTOLR—rER—HET 5,

1) AotTavliR—bk 2012 F9 ATA
2) AVTVULLE—k: 2012 F 11 Ad4]
3) KST7hI7A4FILLR—b:2013 & 1 A ¥4
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4) I7AFILR—bk: 2013 & 2 A F]
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F2E EXFEBORSE- S

2.1 NXREAU Dk HERRR

2.1.1 ERBAFEFE

RIEIZE B2 ELTORERBERIRESN TGN, [/ EBAFERIEYER (1995 F 9
R)X.EEE 2 BHYT. Bl RAAR-BYELDEDZTEMIT. MBRNChEEET
BHERREINTHEY., T, BREARL. MBFIZEEON TS, BMNTE, MREGFARE
AEELTEY. RESERAOEAVMERICHIEL TV Z0OERK. VUEORREEDE S
UEICRE5, TN IE. BEEQERAMBZEDTEY ., EARICARICSOVWTIIAEREREREE
AISEBLTLS, A—ILERARRIECOLILBBERDO T TEDHLN TS,

ARlE. BEMICRTINNEOFEL AR THD, TOELARE, &, wAU BRI

B HKETHD, COKRIE, 1960 ERICHEB-RATRODEREBRANFKRINIETHLV
2006 ERE./NIEDE—IRILF—HEED 7T%ZEHHD. —HDY—R(E, RAHRH

45%. Bl 33%. K7 13%THA(EIA, 2008), FHAIRILX—DIRNMEIZT TSIz, /%]

El&. ARFAZEIAL 2030 FETICIRILF—IVIRE 19%I[Z, 2050 F£FTIZ 50%IZHF->

TIALES#ERLTLVS, TEnergy Security Action Plan] Tl&. 2030 £F TIZ, ARIZLS3REHR

]% 20,000MW &ELTWVS, AT, AREMBHBELEREBIXDVNMNEEIZHD. ITRE

O —EDOHTHD, BRFEEMIE. SVTRAHLOORREHRHLEL, 3IBMW ZHRELTL

%,

COBKIFT. BRoNF-EOEEDRM-RAARICMR ., SLICRONF-EDRREEEN DD
LDTHS HRE 7 MOEBEZEZ LI —I/LERAMNLIE, 1990 ERIZERESNI-HLD DK
AERITHONTOEN, 3—ILICEET SERRIYENTERMLRERMALTIS,

Pakistan Energy Yearbook 2011I2&k%&. 2011-10 FEDAKHAEEIL. 7,717,149 v, E
NAEEE. 3,450,091 bV BIARE. 4,267,058 FTHD,2011-10 FEDRBRIRIILF—HES
TlL. # & 38,841,783 TOE IZxL. ARIE 10.4%0 4,025,380 TOE THHD, MIRILF—H
BEICHTHAARDEDEIEIEFT 10~13%LEVNEETHL. ARDEHFHEEL. MERESE
ELEAVNHEETH S, Pak Steel 4LE MAL-BERZER 429 FHERALTWS,
WAPDA Ak K QWFEEF(GENCO Lakhra)ld. 577 REEMNERM 93 FrERALTLSEITT
#%. Lakhra Coal Development Company (LCDC)(%. GENCO |23 2RRDEHS TS5/ v —
ThY. BYDFTETIL., FM[E 750 FroTHo=EH DAY, 1996 F (&, 300 Fhv&AiiY, 2011-10 £
EIZIE. 93 FrEALTWSTEITTHS, COIREIE. GENCO SIS REFMDFEAEETAE
HRATH S, LCDC (. HE 800 b//HDAEERENZAL. 300 BIREETNIE, #5240 FHv/
FHEETELN. BIRIE. 200 FI/FELEFYEG>TLS, ThlE. WAPDA DEHEERADIZLD
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2.1.2

ECHBNKREWN, COFIGEKML, [NIEDIRLF—ETEHRICE TSR RDEEIIKELDL
D TITEL,

1990 ERMEBEIZA—IILEREANERIN-ZX. BEROEANERELT, TRV —EEIESE
DEEZLDLEILNTE, 2—ILEREAD 1,750 B EWVSERGEEREX. 100GW OHEE
30 FHFHEELLESN TS, LOLELL, ZORHEIL. BLELTHEELEN T

RRES. IRLF—2HORBERFER. TREEDELIAH, 80% U LEWNSIH#H- KA
HAREE. EVEREREERVKAFA. BELGIRSNODRERENET ET o4k
ITIKRD . BLLIRILF—FRELEATLD,

EBFE. $R. F—IVRBOERDAEZHRBEDRHET HEDREET o1, = §&.
BEOREBEFMOMMEBRUVF-LEREMOERE. F—ILKDREEN—RIZRET DL
[TRELTz. CORERX. [NIEOERNEREFATHENI IR —BEOREZLTLDL
WA LS,

AREARICHRD DR

BRBEARICEHLLIENBAFOMBERER 2.1-1 2. 3—I)LAKRBRICERTEURMDE
xR 2.1-2 1279,
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Government of Pakistan
I
[ I I ]
Ministry of Planning Ministry of Petroleum Ministry of Water .
and Development and Natural Resources and Power Mlnlstr){hzg:;dustry
(MPD) (MPNR) (MPNR)
] 7
Geological Survey
(GSP)
PAKISTAN
PETROLEUM LIMITED GENCO
Pakistan Mineral
— Development Coap. — NTDC
(PMDC)
Lakhra Coal
— Development Coap. — PPIB
(LCDC)
Oil and Gas
7 Development Coap. NEPRA
(OGDC)
Sui Northern Gas
Coap. KESC Private
Sui Southern Gas
Coap. IPPS
Pakistan State Oil
Coap.
Hi#: JST
21-LEBBAOIRILF— HEEROMER
Government of Sindh Province
Coal & Energy Development Department Thar Coal & Energy Board
Major Task Major Task
- Development of coal resources - One-stop organization on behalf of all the ministries, departments
- Grant of license, permits, leases for coal mining and agencies of the GoP and the GoS 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
Sindh Coal Authority coal for other uses of Thar coal.

Main Subjective T T T T T T T T T
- To attract potential investors to establish integrated projects Compositions of Thar Coal & Energy Board
of coal-mining and coal-fired power plants in Sindh - Chief Minister Sindh
Major Task - Federal Minister for Water & Power
- To develop infrastructures for coal related projects Federal Minister for Finance
- To accelerate the pace of activities relating to responsible for Federal Minister for Law and Justice
planning, promoting, organizing, undertaking appropriate Deputy Chairman, Planning & Commission
projects in this behalf and implementing programmed for - Province Minister (Irrigation)
exploration, development, exploitation, mining, processing Province Minister (Revenue)

and utilization of coal Province Minister (Finance)

Woman MNA from Thar - region

- Federal Secretary, Ministry of Water and Power
Chief Secretary, Govt of Sindh

- Secretary, Coal & Energy Development Dept.

- One Eminent Person

- Managing Director, TCEB

H#: TCEB

2.1-2 A—)Lx BEAFE D 2R BURF O #858
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2.1.3 NXREVIZHBI+BHE

TN IEORBIE, JBIZUFAINLHLN TV, £ET 17 REMNERIATEY.,. TOMETR
2.1-3 IZTRLTH D, ZDIEMH, ARDFEEL. EERETHRESN TS, /A0 DvTMEN
IVFRRAUMDARITE ZRERKEELIATNZESN TLV=, 1980 FRIZSURMDSIFRE.
YUORRBEDOHER T, KBERARERN—EMAZ AV SHELIITMGoF, 51T, 1990 FRIZAS
&L URM Tharparker Z8 . # 9,000km? D #FAIZ 1750 B DIBHEEDSI—ILRANERE
NN EF HAE 7 MORREREEGST-,

AREREE. T/UELBTERINATOD, NILFREIVNNSDRREEEN., [/ E O ER/
EEEOHNERELHOTNDS, REN. AFICKY/MIEGRRFIETEEIN TS, HHED
RIVFET HERES

L TULVS(IEA 2004),

R AL BAFE DA M
ELT /U TML N
IWFRZUM R
MNEFS5hn,Zhis 3 M
T, BRMEMEING,
—7 . NWFP Hfhait
DML, kB ITFERS
nNTWLB3E0OD., RIEZIN
BIECLOEREEINTL
W, kAZER 2.1-3

[ZRY,

2.1-3 NFREVDRHA




F2E EAEXFROWME- S5

H{#:: Original base map: Sindh Coal Authority (Coalfields of Sindh)
2.1-4 YURMDORBAER

(1) rrFxHA

DURMIE. 1,846 BN DREREREZET . AiklIKFEAM Lignite-B~ Sub-bituminous A-C
(ASTM)IZTv 9B, KIRIEL 6 ikEDMEXE 2.1-4 [TRT,

EREOHEEFILUTDEYTHD,

1) 395k H
- Karachi H s> FE B 193 km
- EE 1,309 km?
- ARERE 1.328 billion tons.
- RE:
K4 (ar) 28.9 %
K5y (ar) 18.0 %
BHES (ar) 27.9 %
BlIE&k%R (ar) 25.2 %
2HRE (ar) 4.7 %t0 7.0 %
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BHEE

FE#=E (ar)4,622 Btu/lb to 7,554 Btu/lb (2,568 kcal/kg to 4,197 kcal/kg)

s¥)ar : as received (R|FER—X)
- FRAILERIL., WETUEEIHETONTNS,

2) YBE-DaS5vYikHE
- Karachi h™5 0 ag#

et el

RERBRE
RRRERE
ARERE

RE:

K53 (ar)

[k 53 (ar)
BRS(ar)
[E 7€ &k 3 (ar)
2RHE(@ar)
FHE=(ar)

3) 1F RA—AI ik H
- REEHH

4) 3—)LixH

8]

8 XX

ARERE
(e o)

RE:

K4 (ar)
K5 (ar)
EBES (ar)
BElE k%R (ar)
2HE (ar)
RE= (an)
ARILE

- A— LB EE RS
AR FEEE
ARERE

RE:

K4 (ar)
[R5 (ar)
EBXES (ar)
ElExHE (ar)
2HE (ar)
RE=E (ar)
ARILE

150 km (approx.)
1,206 km?

37.8 m.

265.28 m.

7.112 billion tons.

31.23% ~ 34.72%

769% ~ 14.7%

27.9%

25.2 %

138% ~ 2.82%

6,780 Btu/lb~11,029Btu/lb
(3,767 kcallkg ~ 6,127 kcal/kg)

616 km?

16

240m

1.5 billion tons

311 %

15.2 %

27.7 %

23.9%

2.6%

6,300 Btu/lb to 8,000Btu/lb (3,500 kcal/kg to 4,444 kcal/kg)
Lignite-B ~ Sub-bituminous-B

22,000km?
9,100km?

217

175.506 billion tons.

46.77 %

6.24 %

23.42 %

16.66 %

1.16 %

5,774 Btu/lb (3,208 kcal/kg)
Lignite-A ~ Lignite -B

5) 2yTAUY - DavE—)LikH
- WZF D ENE AR 128km IZHIE T B, $KEITIEL, 896km* DILIEF T, /MRIEIZE

ELTWLS

6) NTa2ixH
- RIAFELBRBIN-RETHEREDBRE THD, 18 233 [THEXRLT,
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)

NILFRAVRHA

NILFRAUMDRBE L, IREHO Ghazig BIZFERBRIN TS, AiEEIX. Sub-bituminous
A ~ High volatile B bituminous 252734, ADDixEANE Quetta DEBIZENSN T
(RV:N

1) Y—Lo¥ - THYKHE
Quetta MEIHE 13~15km [ZHIEL. # 50km* DIEEZEH T, Quetta M1, HEERTT
DEREBEZTHS. LF5H Sor-Range mhEL TSN, T RILA % B ORI ERIZfL
BEY 5. ARBOEZIE. 1.0~2.0m EELTHMN. Y—LUPDITYT7TIE. 5.0mIZLBEE
FTRIENRERSN TS, —fRICY—LUCDRED, BRD - ERESORELERLBR
TH5, ARILEIL. High volatile A bituminous ~ High volatile B bituminous (25>
DEND, UTFICEHREETRYT

K& 3.9% ~ 18.9%
ExS 20.7% ~ 37.5%
& 7E &k 3/ 41.0% ~ 37.5%
K5 4.9% ~ 17.2%
emE 0.4% ~ 5.6%
HEE 11,245 Btu/lb~13,900 Btu/lb

(6,247 kcallkg ~ 7,722kcal/kg)

2) FYITURH
AREAE, FICRRESNFRET, SHIHERGREECRRNDETH D Rk HOHH
BFEZERL: GSP(INFRAVHMEREM) IZ&DE. FBICHEELGRTUIYILEET S
EDTETHD, REIZOVTEH, NILFRAVMDOMD RALY BLETREL TS, Aikit
FE(Z. High volatile C bituminous ~ High volatile A bituminous 125>9&h3, Ak
BREIX.6 BANTHY. TOHREEIL 12,000BTU (6,670kcallkg) bl ERT, REHIC
BAHAREMERT

3) k& iH
FeoFIBRFT S EIL. Ghazig BICHEBSNAIRTHOKETHS, REXIL. 0.15~
23m EERT D ARMBEDPICHEET S, KAEE X, Sub-bituminous B ~ Sub-
bituminous C (252 73N5%, kBRI EER S EEMENSAEDHHEET . ARER
=%, 56 BANEREIN TS,

4) ARR-I¥)Y - NTARH
AkHEIE. Quetta DAY 40km [TIEL. AR—FEAEOE}EEF T HEFEE - ARBED
FICHEEL. ZLOMBOFENHMONTIVD, kEIER L. 40° LILEORERERT .3
BoBRITRENSHY. EEKYTHIIZAE ALY, Upper E(0.4~0.7m). Middle & (0.7~
1.0m). Lower B(0.5m)&H->TWND, ARBEDREIEEHEEEFH L. Sub-bituminous B
~ High volatile A bituminous [25>93N%, ARHEEREIL. 88 B THY. ZDS
LEETEREN I3 BN HELTFEEREN 75BN THD,
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5 EIL 41RXTAIL OTFIvhbixHE
KiHIE, Quetta ODEERIZAEL. SFEICERTMBEBEEDOPICEHEFLTLVS, Upper B
& Lower BOZEBHARITINTHY., REXIFZEN TN 0.6~0.7m & 0.4~0.45m TH5,
Aix{EEIX, Sub-bituminous A ~ High volatile B bituminous IZ5>93N3,

6) ¥F FAHViRHE
AiRHEIL. Quetta DERICMEL. EHEIT 40km® THS. KEIL. 17 BULELESN, F
D56 3 REPFITINTVS, RKEBEIEL. 1.5m THD, ik EI&. FEE 5,500kcal/kg.
K5 12%. FRE S 4.0 — 5.5%EHESINTLVS, Aik{LEIX. Sub-bituminous C (2524
3. AREREF. BEEREIBAIN HE - FEERE 23EBANTHD,

() N xTikH

NoTeT MO AL, Salt Range DEREB, H &R, FEERIZ/AAYS (Khushab, Dandot. Khewra) .
—AIHATILERBEIEX Trans Indus Rang (Sarghar Range)lZfF#E 3 %, A RILE (L. Sub-
bituminous A ~ High volatile bituminous [Z5>9&h 3,

1) YILhLYPRE
AR EDEHEIL 260km*> THY . Khushab, Dandot, Khewra ® 3 #R &£Y7% 5, £EATT
O TWSHiEE, EERESETHIEN TS, Top BORBXL (L. 0.22~0.30m, &KX
0.60m [ZFT#4b, —A Lower BlE.1m DEIHL. LBEMRELREZTRY,, Dandot,
Choa-Saiden Shah &ZDREBTHREIN TS, ZOHIETIL, /A ¥ T M ERMBIR L
#t (Punjab Mineral Development Corporation :PUNJAMIN) XFA 1 AR IEE1ToTLVS,

AREREL. 235 AHNTHY., FHREE. LTDOEYTHS.

K5 3.2% ~ 10.8%
ExS 21.5% ~ 38.8%
[E] 7 &k 3/ 25.7% ~ 44.8%
[R5 12.3% ~ 44.2%
Ji=cy 2.6% ~ 10.7%
HEE 9,472 ~ 15,801 Btu/lb (5,262 ~ 8,778 kcal/kg)

2) IYADIVTSTAILixH
AR HIL. Sarghar Range (Trans Indus Rang)IZfiIi&EL . Makerwal DFEAH 3.2km Hi
Kalabagh MFE# 13km [CEY#<, FDEHEIL. Mianwali 8D TH 75km° &£ 555, <
ATINGSTANIVRBDRRIE VLN O RBDARLYVRENBNEDILET, HEE
[CEGOEN TS, FHREX. LTORYTHD,

K5 28% ~ 6%

ExS 31.5% ~ 48.1%

[E] 7 ik 3/ 34.9% ~ 44.9%

[R5 6.4% ~ 30.8%

S 2.8% ~ 6.3%

K= 10,688 Btu/lb~ 14,000 Btu/lb

(5,938 keallkg ~ 7,778 kcallkg)
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(4)

NWFP, AZAD JAMMU & KSHIMIR (AJK)®D & H

KP(North West Frontier Province) DML, £+ 2 ITHEESNTLVEL, BRIE. Hangu &
Cherat O Z4Fr D THERIN TS, i E L. Sub-bituminous (FEFX) THY .. REAE(X
9,386 ~ 14,217 Btu/lb (5,214 ~ 7,898 kcallkg). {EFE - {EIK D D¥EEEHF T, Hangu Hhiz
?. AxEE 3.5m $HY. Cherat #ulgi TIZ— AT Im LT THA,

K5 0.1% ~ 7.1%
[R5 5.3% ~ 43.3%
ExD 14.0% ~ 33.4%
B3 ik 3R 21.8% ~ 76.9%
S 1.1% ~ 9.5%
HEE 9,386 Btu/lb ~ 14,217 Btu/lb
(5,214 kcallkg ~ 7,898 kcal/kg)
ARERE EpY
HEE 2
#E 5
18 84
Hi 91

AJK RHEIL. B# Islamabad OEH 80km @ Katli DELIZHD. HE={CHELHHD Patala
BICHERESh ., SEMNOEBERL TS, FHRBEBXIX. 0.6m THD, AK kBDAKER
21X, 9 BAANTHY. kEIL Sub-bituminous 79, REEEREFRDLIIZFEDHLND,

K5 0.2% ~ 6.0%
% 3.3% ~ 50.0%
ExS 51% ~ 32.0%
B R R 26.3% ~ 69.5%
S 03% ~ 4.8%
HREME 7,336 Btu/lb ~ 2,338 Btu/lb
(4,075 kcallkg ~ 6,854 kcal/kg)
ARERE =D
HEE 1
HEE 1
F18 7
Hi 9

Pakistan Coal Power Generation Potential June 2004, PPI

AROEHE-EE-RE

2011 FH R T.GSP [2&BENFRIVDAKRIEBEZEIL 1,860 ERVEHRERIN TN, VUK
MIZIE, SUTRBAEF—ILKBED2RKKBENERSIN-, /VFEDEEMEDF—ILEKAIEE
INFRAVDARERED 94%ELHD. COEF. ARKNAXEEZBREHTHI+HELETH5,

(R 2.1-1)




NEREVES—)V ik BRARRICE T FHRINE - #ERE

R 211 RNFREIVDARERE

Seam Reserves (million tons)
Province /Coal Field Thickness . . Status
(m) Total Measured | Indicated | Inferred | Hypothetical
SINDH 185,457 3,339 11,635 53,346 114,137
Lakhra 0.3-3.3 1,328 244 629 455 Developed
Sonda-Thatta 0.3-1.5 3,700 60 511 2,197 932 | Not Developed
Jherruk 0.3-6.2 1,823 106 810 907 Not Developed
Ongar 0.3-1.5 312 18 77 217 Not Developed
Indus East 0.3-2.5 1,777 51 170 1,556 Not Developed
Meting-Jhumpir 0.3-1.0 161 10 43 108 Developed
Badin 0.55-3.1 850 150 0 200 500 | Not Developed
Thar Coal* 0.2-22.8 175,506 2,700 9,395 50,706 112,705 | Not Developed
BALOCHISTAN 217 54 13 134 16
Barkhan-Chamalang 0.3-2.0 6 1 5 Developed
Duki 0.2-2.3 50 14 1 25 Developed
Mach Abegum 0.6-1.3 23 9 14 Developed
Sor Range - Deghari 0.3-1.3 50 15 19 16 | Developed
Pir Ismail Ziarat 0.4-0.7 12 2 2 8 Developed
Khost-Shahrig-Harnai | 0.3-2.3 76 13 63 Developed
PUNJAB 235 55 24 11 145
Makarwal 0.3-2.0 22 5 8 9 Developed
Salt Range 0.15-1.2 213 50 16 2 145 | Developed
KP 90 1.5 4.5 84.0 0.0
Hangu/Orakzai 0.43-0.6 815 1.0 45 76.0 Developed
Cherat/Gulla Khel 0.8-1.2 8.5 0.5 8.0 Developed
Azad Kashimir 9 1 1 7 0
Kotli 0.25-1.0 9 1 1 7 0 | Developed
Original
Total Table 186,007 3,450 11,677 56,582 114,298

Hi#: Geological Survey of Pakistan

Measured Reserves: having a high degree of geological assurance,;coal lies within a radius of 0.4 km from a point of

coal measurement.

Indicated Reserves: having a moderate degree of geological assurance; coal lies within a radius of 0.4 km to 1.2 km
from a point of coal measurement.
Inferred Reserves: having a low degree of geological assurance; coal lies within a radius of 1.2 km to 4.8 km from a
point of coal measurement.
Hypothetical Resources: undiscovered coal resources and are generally extension of inferred reserves in which coal

lies beyond 4.8 km from a point of coal measurement.
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®2.1-2 REBOEEES

Province/Field 2005-06 | 2006-07 | 2007-08 | 2008-09 | 2009-10 | 2010-11 ACGR

BALOCHISTAN:

Sor Range 122,471 | 119,276 | 117,681 | 115,802 | 101,715| 101,989 -3.6%

Degari 47,257 48,229 43,175 41,632 36,419 22,305 -13.9%

Sharigh 265,804 | 199,153 | 184,989 | 140,370 | 169,793 | 193,671 -6.1%

Sinjidi 121,413 138,009 120,515 117,118 114,020 73,614 -9.5%

Mach 307,539 | 294,642 | 293,340 | 236,274 | 185574 | 131,158 -15.7%

Harnai-Khost-

Nasaka-Zardalu 169,086 | 122,783 93,931 | 103,358 | 102,702 | 112,024 -7.9%

Duki 531,929 | 508,362 | 564,944 | 469,524 | 226,325 | 211,941 -16.8%

Pir Ismail Ziarat 366,090 | 337,586 | 318,166 | 294,567 | 176,808 | 156,340 -15.6%

Abegum 27,380 14,928 11,697 17,623 6,623 28,839 1.0%

Barkhan/Chamalong 48,321 | 520,185 | 521,041 | 383,034 310,178

Sub-Total 1,958,915 | 1,831,289 | 2,268,623 | 2,057,309 | 1,503,013 | 1,342,059 -7.3%
PUNJAB:

Makerwal/Salt Range 573,684 | 508,168 | 553,453 | 571,493 | 591,420 | 620,245 1.6%

Sub-Total 573,684 | 508,168 | 553,453 | 571,493 | 591,420 | 620,245 1.6%
SINDH:

Lakhra *| 981,250 | 1,038,926 | 825,860 | 1,189,211 | 1,097,348

Jhimpir * 18,652 19,936 14,666 10,820 3,152

Sub-Total 2,010,000 | 999,902 | 1,058,862 | 840,526 | 1,200,031 | 1,100,500 -11.3%
KPK/FATA.

Makerwal/Gulakhel/ 328,560 | 303,504 | 242,969 52,969 56,424 85,566 -23.6%

Kohat, FATA 215,825 | 129,786 | 301,721

Sub-Total 328,560 | 303,504 | 242,969 | 268,794 | 186,210 | 387,287 3.3%
Total:Tonnes 4,871,159 | 3,642,863 | 4,123,907 | 3,738,122 | 3,480,674 | 3,450,091 -6.7%

TOE 2,179,357 | 1,629,817 | 1,845,036 | 1,672,436 | 1,557,254 | 1,543,571

Annual growth rate 6.20%| -25.22% 13.21% -9.35% -6.89% -0.88%

Hi#:: Pakistan Energy Yearbook 2011

Hi#:: Pakistan Energy Yearbook 2011
E2.1-5 REHBORAREES

NFREIVTEESNDARIT. BRMSEFEEFR T, BRIZELD T S, 2005-06FE (X, 4875+
UEAEL EEIFII0FFCDEEICELBNTWS, /N IBFIZLEbE. £EEENDS85~89%I(E. /)
~HREGHEEICISTEESA TS, (R 2.1-2RUHE 2.1-5)

2010-11FEiZ. BENREBARESHE-EDN54.3% A MG ZE(CL->THEAIN ., 38.9%MEE
BERLA. 5.6% WA H(EEHAR) [TEHLN, EH . L2 EBRICHIN-EITTHS, VRN
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FFE. 23— ILRBATRKRERBFARETOVEAREZREBRICERLEZVERTHS. ZHH OV ITEEH
BEPZTVBNANODREEZEO-REALEEZRELISELTIVS, (R 2.1-83RUE 2.1-6)

£ 213 NXRIVDAREES

Unit: Tons
TOE
Sector 2005-06 2006-07 2007-08 2008-09 2009-10 2010-11 ACGR
- 994 1,000 813 - -
Domestic
445 447 364
4,221,825 3,277,472 3,760,707 3,274,789 3,005,192 3,003,603 -6.6%

Brick-Kiln Industry*
1,888,845 1,466,341 1,682,540 1,465,141 1,344,523 1,343,812

2,778,379 4,140,986 5,720,972 3,801,751 4,577,007 4,187,935 8.6%
Cement / Other Industry**

1,722,646 2,682,255 3,721,727 2,427,497 2,937,538 2,681,567
564,450 310,209 465,968 1,200,000 430,822 429,123 -5.3%
Pak Steel***
371,352 204,087 306,560 789,480 283,438 282,320
149,334 164,397 162,200 112,520 125,482 96,488 -8.4%
Power (WAPDA)
66,812 73,551 72,568 50,341 56,141 43,169
Total: Tonnes 7,713,988 7,894,058 10,110,847 8,389,873 8,138,503 7,717,149 0.0%
TOE 4,049,654 4,426,678 5,783,844 4,732,823 4,621,639 4,350,868
Annual growth rate -2.28% 2.33% 28.08% 17.02% -3.00% -5.18%

Note: Sectiral consumption data of coal is mostly not available, except for power sector and has, threrfor, been estated.
* Estimated by deducing other uses of indigenous coal from the total production.

**: Include indigenous as well as imported coal.

*** Imported coal/coke used as coke in Pak Steel

Source: Cement Factories, DG(Minerals), FBS, Pak Steel, PMDC, WAPDA

Hi{#8:: Pakistan Energy Yearbook 2011

12,000,000 . ;
====Brick—Kiln Industry*
=== Cement / Other Industry**
Pak Steelrtx
10,000,000 A ==é=DPower (WVAPDA) ]

/ \ =¥=Total

8,000,000 ___,/ —
6,000,000 /\
/ — e —
4,000,000 =~ ></A\‘/
/ I ———
2,000,000

|
A

2005-06 2006-07 2007-08 2008-09 2009-10 2010-11

Note: Sectiral consumption data of coal is mostly not available, except for power sector and has, threrfor, been estated.
*: Estimated by deducing other uses of indigenous coal from the total production.

** Include indigenous as well as imported coal.

*** |mported coal/coke used as coke in Pak Steel

Hi B8 Pakistan Ehergy Yearbook 2011
2.1-6 ARDHEEHTE

TNIETIEK.EARIE, EIC, WBERAEEAVIEEIZERSA, BRK. FERICIXFERAINT
LMVELY, (R 2.1-4) #iEtEHR O TOE O#HFELILHDHE. 6,580kcallkg BEDGREEESND,

2-12
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£2.1-4 NXRADERBAE

Unit 2005-06 2006-07 2007-08 2008-09 2009-10 2010-11
Tons 2,842,829 | 4,251,195 | 5,986,940 | 4,651,751 | 4,657,829 | 4,267,058
TOE 1,870,297 | 2,796,861 | 3,938,808 | 3,060,387 | 3,064,386 | 2,807,297
Import value (Million Rs.) 9,248 15,720 36,210 47,321 34,937 44,832
Annual growth rate of imports -14.04% 49.54% 40.83% -22.30% 0.13% -8.39%

Hi#2: Pakistan Energy Yearbook 2012

IEORRODHEL. MEEITE>THEYERLGSHFNRONDLOD ., —MRHIZIE, &
URMOARICERDENIVFREVOAERIT. ERBRE. BE2KS . SERECEREZRT . ¥
VEMDHBRTE. A—ILDRKRIE. FIFHEREE BLFEEZRL. CORMILE. F—ILDFER
[T BARAKAEEADBRFELTLSLENR D, Rifl&, Badin REAMNFHIZICRESh, FEN
HATHY. Badin REDRE L. EEINDATHEMEATELY,

$2.1-5 REXREVDEREAEDRE

Provincg ! Coal Quality Proxwméle Analysis (in percent Rank_ ASTM Heating Value Heating Value F':‘ézﬁg;:nzglézl_
Coal Field Moisture | \ﬁ)i[l;lf | cj::gn Ash Total Sulphur Classification (mmmf) Btu/lb (mmmf) Kcal/kg 2001 (tonnes)

BINDH
| akhra 97-38.1| 183-386| 9.8-382 43-49| 12-148| LigBto SubC 5503 - 9,158 3,057 - 5088 1,112,406
bonda-Thatta 226-480| 16.1-369| 89-316| 27-520| 0.2-15.0| SubC to hvBb 8,878 - 13555 4,932 - 7,531

herruk SubC to hvCb 8,800 - 12,846 4889 - 7,137
pngar 9.0-39.5 20.0-442 15.0-58.8| 5.0 - 39.0) 0.4 -7.7| LigB to SubA 5219 - 11172 2,899 - 6,207

ndus East LigA to SubC 7,782 - 8,660 4323 - 4811

eting-Jhumpir 266-36.6| 252-340| 241-322| 82-168 2.9-5.1| LigAto SubC 7,734 - 8612 4,297 - 4784
Badin* 154-298| 298-398| 310-363| 82-146 34-74 6,740 - 11,100 3,744 - 6,167
Irhar Coal 46 231-366| 142-340| 29-115 0.9-1.2| LigB to SubA 6,244 - 11,045 3469 - 6,136
BALOCHISTAN
mgng 11-29| 249-435| 104-471| 91-365 3.0-8.5| hvCb to hvAb 12,500 - 14,357 6,944 - 7,976 NA
buki 35-115| 320-50.0| 280-420| 50-380 4.0-6.0| SubB to hvAb 10,131 - 14,164 5628 - 7,869 278,518

ach Abegum 7.1-120| 342-430| 324-415| 96-203 3.2-7.4| SubAto hvCb 11,110 - 12,937 6,172 - 7,187 317,004
;‘;;ﬁ:r"“ge ) 39-189| 20.7-37.5| 41.0-508| 49-172 0.6-55[ SubAtohvBb | 11,245 - 13,900 6247 - 7,722 279,564
pir Ismail Ziarat 6.3-132| 346-41.0| 193-425| 103-375 3.2-7.4| SubAto hvCb 10,786 - 11,996 5992 - 6,664 384,108
ﬁfj; STanfg- 17-112| 93-453| 255-438 9.3-340] 35-9.55| SubBto hvab 9637 - 15499 5354 - 8611 227,784
buNJAB
Makarwal 28-60| 315-481( 349.449  6.4-30§ 2.8-6.3| SubAto hvAb 10,688 - 14,029 5938 - 7,794 47,928
Salt Range 32-108] 215-388 257-448 123-4420  26-10.7] SubCto hvAb 9,471 - 15801 5262 - 8,778 221,964
NWFP
Hangu/Orakzai 02-25 162-334 218-498 53-439 1.5-9.5 SubA to hvAb 10,500 - 14,149 5833 - 7,861 77,000
Cherat/Gulla Khel 01-71 140-312 370-769  6.1-39. 1.1-3.5) SubC to hvAb 9,388 - 14,171 5216 - 7,873 36,006
[Azad Kashimir
Kotli 02- s.0| 5.1- 32.o| 263 - 69.5| 33- 5o.o| 03- 4.3| LigA to hvCB 7,336 - 12,338 4,076 - 6,854
hvAb =high volatile A bituminous coal ASTM  =American Society For Testing and Materials
hvBb =high volatile B bituminous coal To convert Btu to KcallKg multiply by 0.556.

hvCb  =high volatile C bituminous coal  To convert Keal /Kg to Btwlb multiply by 1.798

Hi#8:: Geological Survey of Pakistan (JUNE 30, 2011), Badin*: Sind Coal & Energy Department, GoS 2010

2-13
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2.1.5 RkRARICELSERE-BHE

XIETE. BRAXEBEDHFREAIL. TRTEMBEFAEDERERT D, TN, AREAR
[CEAELER-RAIFIEMBISEDON TN,

& 2.1-6MMRILS AV X (S URM)

Category Size Validity Renewals Record & Report Remarks
Period
(Years)
Reconnaissance Not more | Not Within 60 days after the end of the period of
License than 100 | exceeding license
km? 12
months
E.xploratlon Not “more | Not ) Quarterly report within 15 days after the end
License than exceeding
2 of each quarter.
1,000 km 3 years 2
A summary report within 60 days after the
end of the period of such exploration
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII license
Mlnera.l [?eposﬂ 300 km* Not . Within 30 days after the end of the period of | To carry out the
Retention License exceeding . . .

2 years licence (a report containing a‘n eva.lua.n‘on of | proposal - -for
the prospects and economical viability of | future mining
future mining operations in the retention | operations

1 area) -
Mining proposals
Within 60 days after the end of the period | are made in
(an application for the renewal of the | writing to the
mineral of deposit retention license or a | licensing authority
mining lease)
Mining Lease Not Not
exceeding | exceeding
250 km? 30 years

H#: Sindh Mining Concession Rule, 2002
Remarks

1: Within 30 days, renewal of mining lease should be made accordingly.
2: Work is carried out within a particular time period in accordance with the scheduled program as may be specified in the

license.

3: Exploration shall be valid for such period not exceeding 2 years as may be specified in the license and for additional period if

any renewal thereof.

4: After mine leasing, the holder shall commence mining operations within 6 months in accordance with the approval plan.
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= 217 BE-BEFHE

Title/Concession Rupees Equiv. US$ Equiv. Yen
Reconnaissance License 15,000 156.90 12,295
Exploration License 25,000 261.51 20,492

- First Renewal 50,000 | 523.01 40,984
-Second Renewal 50,000 523.01 40,984
- Amendment 10,000 104.60 8,197
Mineral Deposit Retention License 100,000 1,046.03 81,967
-Renewal 100,000 1,046.03 81,967
-Amendment 20,000 209.21 16,393
Mining Lease 100,000 1,046.03 81,967
-Renewal 100,000 1,046.03 81,967
-Amendment 20,000 209.21 16,393

Hi#: Sindh Mining Concession Rule, 2002

Note: Exchange rate US$=Rp 95.6, Yen=Rp 1.22(Oct 12, 2012)

= 2.1-8 EEXZILLVEE

Period Rental Fee (per/km?2)

Category Temg\:)efaLri?:)ense Rupees Equiv. US$ Equiv. Yen
Reconnaissance License Year 1-3 10,000 104.60 8,197
Exploration License Year 1-3 15,000 156.90 12,295

-First Renewal Year 1 1,500 15.69 1,230
Year 2 2,000 20.92 1,639

Year 3 2,500 26.15 2,049

-Second Renewal Year 1 4,000 41.84 3,279
Year 2 5,000 52.30 4,098

Year 3 6,000 62.76 4,918

Mineral Deposit Retention License Year 1-3 10,000 104.60 8,197
- Renewal Year 1 6,000 62.76 4,918
Mining Lease Term of Ease 10,000 104.60 8,197
- Renewal Renewal Period 6,000 62.76 4,918

Hi#8: Sindh Mining Concession Rule, 2002

Note: Exchange rate US$=Rp 95.6, Yen=Rp 1.22(Oct 12, 2012)
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2.2 A—JLikH

2.2.1

REDERE

1991 4 British Overseas Development Agency (ODA)WEEL -7k ERIERHXHICE T,
A—ILBEOBMBOTICERBOFENERIN-RUTH 1=, Tharparker EFD EI&E
9,000km” M=, 17,550 B D BERERENFELTVIOERSMDELIDIE,
[N ERER(GSP)E USAID DLERERAMTOCIIMDERTH o=, F—ILIREDEH
ZICEALS BETERINTIEEIL. 1994 £ J.T.Boyd, 2002 £M RWE (K1), 2004 F£®N
Shenhua of China THY, CNoDEEFEDHERI—IILREINBEXRFE CTHREL KL LN
$|>7=(GSP paper)

2011 & 9 A 19 H. Global Mineral
Company of China A2 R M B &
Block | DAFEFKERMERICEZLL
f=o Engro ZIL—FES U RMBRATIE.

Block Il DFRAFED &I, #REFEK
Sindh-Engro Coal Mining Company
(SECMC)Z &R L . Bankable F/S [&.

2010 &£ 8 A 31 HIZETLTWLWS,

Block Il [ZDULyTI&. Cougar Energy
(EE)F. BRETRIMNTREAT1—%
EHTWND, M/ IBAFIE, Block V I
¥ L T Underground  Coal
Gasification Project Z# & TV 5,

Block VI [ZDULTIZ, Oracle coalfields
PLC (XE) A, H#-YieARELHE
$HTLVS, Block VII A5 Block XIl (&,
HE. ZREZFHO>TLARRATH S,

Hi #8:: Thar Block Il Coal Mining Project , BFS by SECMC 2010

2.2-1 Z—)LERBLRER (S RM)
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2.2.2 HERKR

A— )Lk E—F (L. F 80m DESOMEMAhREE L, IEORIBICAMIBOEEER K
TEHEMMNEAELTVSD, AEHDO T, LERMEVEREDEBRENFEL TS, COTERE
EEBRABREII-ILBEOBEAICANNBEFEVDODORRIMENT 5, I —ILikHDEE
BFzEE 2.2-2 IZRY, ThkY, ERRAFER. B ~in#tH D Bara Rk E. EMICBHR
[& (alluvial deposits of sub-recent in age) . ZL T EWEBAELET S,

Formation Age Thickness Lithology

Dune Sand Recent 14mto93 m Sand, silt and clay

Unconformity

11 mto 209 m Sandstone,

Alluvial Deposits Sub-Recent (variable) siltstone

Unconformity:

Claystone, shale,

Bara Formation Paleocene to +52m sandstone, coal
Early Eocene (variable) carbonaceous
claystone

Unconformity

Basement Pre-Cambrian Granite and
Complex quartz diorite.

Hi #8:: Geological Survey of Pakistan
222  A—)LEOIZEERF

A—LkHAICF, EVREREERREBICEEHLATNSOIC. ARBEIIFELLEL, Ak
BICB3 523 N TOERIE. RMERNSHBALIZEDTH S, BiRIL. Bt ~ A D Bara
BORIZROMN>THEY. EELEBOETFICTHEELTLS, Z—LikBICIFERDRBENHSN
TWA(E 2.2-3), REIFFBICHKELTLDELEDD. TOES(E 0.20~22.81m EELT 5, ik
BOMEBIL. —ADORMT 20 RBARRINZERESN TV, —KORHBETORRIBL D
HDEZDRIEEETL 0.2~36m DIEZIFD,

SURMOEER, Karachi MFER 400km 12,1, 750 BrU 2B TERGRANEET 5,
9,100km* M55, 1,190km’ A 12 TAVZIZH ToNBEESh, FDHER. 2,964 B OB HKIE
BENRESNTNS, RO 4 TOvTIE,. GSP M, USGS LARITIFEESN. EYD 8 Oy
21%. Sindh Coal Authority @ T TIREMNERSINT=, ZD>% 2 TAv4IE. China North East
Coalfield Geological Survey Bureau hE&EFXENE. EYD 6 TAv (%, Deep Rock Drilling




IRERBUES— Ui ERIR R <A - R - R E

Pvt Ltd MEEZERL-, TERARBEHSDESE., 12~21m THD, FHRAEFREL 170m
THY. ZTO LA 50m (&, FERBICIL—XBERERHISHEDS, REIZDNT, 2,000 4o FILLE
MO ICHEINT, ShoD R HTHERM L. RIEEX Lignite B~Lignite A THAHIEHFIBAL
o MEFHDREFTRDE)THD,

® JK5r(ar) 46.77 %:;

® iEHRS (ar) 23.42 %;

o [EFErF (an) 16.66 %:

® [R5y (ar) 6.24 %;

® iy (ar) 1.16 %;

o RHE (an) 5,774 Btu/lb (3,208 kcal/kg)

1E: ar: as received base (Z]#~— %)

BROBIX. —RIIEENOREBETHD F—ILOARIFENMIARRTENNTH D, FE
B~EEBEOLIY (B AEFEND, MAD/ IS/ ERILEHE) L Rond, EHDKREH
BETS, 53— ILikAORRIIRREMIL, £ 3ETIRRS,
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A-B: Cross Section Line

Base Map: Coal Resources of Four Blocks in
Thar Coalfield, Sindh, Pakistan,
Geological Survey of Pakistan

22-3 A—ILREOARIOVY-REREE(M) HEHRLER
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Hi#2:: Geological Survey of Pakistan

2.2-4 #=WrEB (Block I, IV, and Il Thar Coal Blocks)

Hi #8.:: Prepared by JICA Survey Team referring to U.S. Department of Interior/U.S. Geological Survey Open-File Report 94-167

2.2-5 A—LEBEORRBEHTRKE
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H{88: Prepared by JICA Survey Team

22-6 F—)LixERARMEABFEHKRILER
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BH 221 JAavslgE BE 2.2-2 JOvJIFEEET EthiE
BE 223 #—J)LLA¥X1—t 45— BH 22-4 JOvHVUCG 1% EHFL
BHE 2.2-5 UCG £ER/N1T751> BH 2.2-6 UCG HAMEZE
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223 SE&HKUKX
1 K%

A—LBEIIENVEVRA—VHBE#SFEESKETICHS. BRITEE 2.3 HORBIZEHL,
FIEDIF 3 ETELICHEAET B, —BHAEEWEZL 100~200mm T, BLBRELRZER
%, FNFh 1991 F£D 24.6mm & 2011 D 1,500mm TH 5,

felo

1979~2008 F£ M 30 EMND A FHBERELA FHREBEER 2.2-7 IZRLIz, 20 H (I 1H iR
ICRENERTHEOD., EITLLEMBILPTLY,

BROESIIUTOESYTHS:
o [BKIFEVRA—UIZHT-%T7~ 9 BIZEF TS,
o ERDADEREILZTE 500mm EBETHSH . HEMR=EIEL 100mm FHBZHIEMN
Hbo
F=. REOHBIIUTDESYTHS:

o RITEABVLAIXS AL6 A.RLTEMNMEVAIX 1 ATHD.5 AL 6 AICIFAK
EXURM 50CEBADELHD.

o HEFEWHFEIX26°CTHS,

Climate in Thar Desert (1979-2008)

100 50
3 Rainfall

0N o Temperature 45
o T 0
€ ] 35 &
3 BB e 5
E ~ 3
= ©
© pas
5 2
& 5
- ~

20 fF---------------—--- - - - - - ----------— 10

10 D 15

0 \I:I . mmm W \D L L L L \|:| L 0 e 0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Hi#2:: Sindh Engro Coal Mining Company (2010)
B 2.2-7 1979~2008% M A F19fKELA FHTIE
(2) KX

1) FifK

DURMDERKRITHRERNSENVDAKBEMTKTHS, =1L, F—ILERIZIFRR
KIFFELLE SRBIEUVAENI - KBRS, Z—)LEYE M S 120km A DA 5 ARSI S, &
DI RN AFELGNC EIE, RA LTI T KO FEKIZHESTRET D) RFKDHKE
HEICL. KADNATSAUBBETH D EEEKRT D,
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A—I)LRICEZFD—EHAUEL .. ZEHMICHIR T 2ENEENSWVEMHENSLEEI9FRR
(Rann of Kutch) I, /S¥REVEAURIZER-P>THAL. T 3,000km? £, DiRELEES,
OURMDOREGMEIZEET AIEHN-OiE. MEIZHESEMKIZE>THE-SNS,

A CIXEFEMALILLIERREL R KESIZFHEIL TE-. &RIATIE 2011 £ 8 A A,
BLOWEVR—UMORBRAND VR RAOFREAY BNy T ICKEEE L6012 4
—ILEYEIZH HZF (Mithi) TIXEYIRH M REY#EHOYETIC 1,290mm 1 ORERZERHELI=. C
DEMITEYCOHINT 434 ZMNFETT H7E . 5300 FDOARE 1,524,773 DRENM KL=
(The Express Tribune, 2011), #—/LENETIE. SO KIGBKNLIEILIEHFEORZDGE
BES5LLHIT HBERISRIGHEL S A TS,

2) ILiEHiTOK

A—ILEAMBIZIE, DEEL 3 BOFKBAFET S, TholE LM KIYE EH (Dune
Sand) # K&, K& _L&B (Subrecent) %KE. /@ T &8 (Footwall) FHKBETHS. KB THH
KEEARMBDFEFTKBETHD, Z—ILFERDKE S (ERERTKBDKELEFHAKOR
BRAKELTHALTLS, HKBIZDOWTIE 3.4 KXthE " THMIZHRS,

BEMHEKBOMTKIIERIZEOTEEINSN, 1D 2 DOFHKBOMTKIEZ—ILRE
M58 200km RO AU FER B TR MBYOARBEZBENORALTLSEEILOND,

DyFIRIRDIGOT-OMIEL, FKEBEDLA>TNSAIREMELH S, B 2.2-8 [TFREHIBHDHE
- th'E SEEE L TRDFREELLITRU =, R T KIIKBHICHRERARIZLI=A
STREALEBISHNL TS LRSS,

INFRAUDOEEREREIZET S7FH I/ S —h—(Nagarparker) [Z1&, Anchleswar & Sardharo
EFE(EN D 2 ERTOIEEMLEK. Bhetiani JIl& Gordharo JIIEFEIEN S 2 ERTDEEA A
BB, 121ZL. CREDNTHRLBKENRHLNEDIEBERDEDATHS (Environmental

Management Consultants, 2012),
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Hi#8:: JICA Study Team (Basemap: Geological Survey of Pakistan and NASA)

2.2-8 FEHIB DM - E SEHE (FRKMIELE T KORE A M)




NEREVES—)V ik BRARRICE T FHRINE - #ERE

224 ARERE

A—)LIKEAD1370vYARERE-BEELE 2.2-1 IZRT, GE)Block Il (X, AB 2R IT5HN
BEELE HFTVEWNMEENHD)

£22-1 ARERESLIVERE
Block Allocated Exploring Classification Period TDOrtiIBI“ Area Measured Relsrlt(JjLiJ(E;iesc(imi”ion Itrcljfr::reesti Total
Investors Agency | System Holes | *™M2 0 akm 0.4-1.2km | 1.2-4.8km
GSP GESCR 1994-1995 41 122 620.42 1,918.06 | 1,028.43 3,566
Sino Sindh Rheinbraun
Resources Engineering USGS 2003 30 40 588.035 403.351 11.934 1,003
(Germany)
] GSP GESCR 1094-1995 | 26 + 17 55 640 944 - 1,584
I i‘”dh' Engro USGS 2010 113 79.6 1,216 1021 114 2,351
naro Engro JORC-AUSIMM 2010 113 79.6 425 1392 423 2,240
1-A Couger GSP GESCR 1995-1996 a1 99.5 412.75 1,337.01 258.28 2,008
-8 GSP GESCR 2007-2008 14 76.8 225.94 938.91 288.33 1,453
[\ GSP USGS 1996-2001 42 82 684.09 1,711.28 176.14 2,571
ucG
\Y Project CNCGB GESCR 2005-2006 35 63.5 637 757 1,394
Oracle CNCGB GESCR 2005-2006 35 66 762 893 1,655
vi Coalfields Oracle JORC 2008 7 66 653.000 770 - 1,423
Vi DRD USGS 2008-2009 52 100 572.28 1,514.51 89.15 2,175
Vil DRD USGS 2008-2009 58 100 882.81 2,131.36 21.68 3,035
IX DRD USGS 2009-2010 50 100 661 2,048 152 2,862
X DRD JORC 2011 45 100 857.8 1,265.59 747.23 2,870
UsGS 315.6 1,014.28 28217 | 1,612.05
X DRD 2012 31 | 101.46
JORC 449.38 669.04 467.37 | 1,585.79
USGS 510.01 1,755.85 79.74 | 2,345.60
Xl DRD 2012 31 | 100.74
JORC 737.17 1,309.33 243.90 | 2,046.50
8 TCEB
225 GE
vy | s TAavy Xl ORRMEREER 2.2-2 I1TRT
£ 222 7Avs | ~ JOvy Xl OREHRE
Heating
Area Total Moisture Ash Vol. Matter | Sulphur Value Fixed
Block 5 Reserves o o 0 o (As Carbon
km?) | pbilion tony |~ () (%) (%) ) | Received) | (%)
(Btu/lb)
| 122.0 3.56 43.13 6.53 30.11 0.92 6,398 20.11
1l 79.6 2.24 47.89 7.37 25.15 1.12 5,008 19.68
I-A 99.5 2.00] 45.41 6.14 28.51 1.12 6,268 19.56
111-B 76.8 1.45 47.72 9.30 25.49 1.15 4,808 16.79
\Y 82.0 2.47] 43.24 6.56 29.04 1.20 5,971 21.13
\% 63.5 1.39 46.82 8.92 30.24 1.20 5,682 13.26
VI 66.1 1.65 46.80 5.89 29.34 0.90 5,727 16.6
VII 100.0 2.17 48.27 8.03 25.30 1.16 5,440 25.30
VIl 100.0 3.03] 49.57 7.78 24.32 1.44 5,302 18.10
IX 100.0 2.86 48.60 5.92 29.03 0.96 5,561 15.73
X 100.0 2.87] 48.99 6.35 30.79 1.17 4,840 13.54
Xl 101.0 1.61 49.97 8.07 24.16 1.61 5,228 17.26
Xl 100.0 2.34 50.82 5.71 25.00 1.11 5,459 17.26

Hi#8: Mines & Minerals Development Department, Government of Sindh
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2.3

2.3.1

DURMDEDD R E

S95kH

97k EIE. Dadu BIZHY . /NFREUEE Khanot BRANGTEIZ 16km [ZHIE T 5, ix HEE
[Z. #9 200km® T#H 5. ik HAIZIL. Hyderabad % Karachi HSEBLHEEFEVERIZT It
AHRD, BixBIE INFIETEENTHONA TV, ik HZEL TIRBAERIN TS,
Lailian BEMIENZEATDRBN., BRELI-HZFZLTHY., KFELREHLEIG H XS0 6E
MEFT . 5V7KEIE, BRE 20~25 DREERE 2 AHAERLTIVD, 2 Att&E, /AFR
IR N 4E(PMDC) R US VSR KR R4 (LCDC)TH A, LCDC [, PMDC &M
BFFE WAPDA LDHRITEATH D, LCDC &, HREDRKD KT, Lakhra Power
Generation Company [Z##8 9 5B TRISIN=RILTH D, Ak, $ 90 DHAREE v
MOEFEL, FERIC Rs 3,300/ton THRFESND, —A. D EEH (X, — 1 —F —ICFi5(H
BTHRFELTLS, BREBE A SILARHIT. AREENLAL. REAREHE, 205K
FEBEEVELLTCERATS. TOHRE. AHORETHRIEN S, ZLOFEBELSRMICTHEN.
N OEEMNBALTHIEIZ1ES (IEA 2004)

Hi B8 A H>Kazmi and R.A. Sidigi — Significance of the Coal Resources of Pakistan

2.3-1 SUSRBEDIZEER

1853 FIZFHERINTLE, YRAIZHLTIE, A FRAVBFFCEEB4ED FTELDIFEENE
Hanf-, BEFRICEIETHREERDO BT, 1960 FXIZ GSP & USGS A& EIZHRL.,
MOT. VAT ITAVIEMBREBEEZT o=, 1996 4 [Z. West Pakistan Industrial
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Development Corporation (WPIDC)DT AT, Kix HD A KRIL. BHERICIETEL THLH.
REMOBBELTIE, +RTHIRERELIz, 1996 FIZ WPIDC [FAR—FUREXIZ, 57
TDRIMBEARESVTREFE>-HKERED F/S ZiRFEL TS, 1978 FIZ, JICA (&, Hifi- &
£ -BFNTEMAETZEML=, 1981 £ JICA [& 300MW DOHRET UL, + TR
ARETHALDIEREH L, LAL AREEIRMIFEEICHOLILBIERHL-, £2T.
TN JEBRFE. USAID 2, Shn, kEFAEERERFEORBERELEIKIEL -, USAID (X,
1986 FITHEmEH LIz TORNBIX. SUFHREFMALI: 250MW DFEETS b 2 ZIF, B
Bt ep-RE EERBELRCKEESEVSEDTHoT=, (PNDC Coal Mine Internship Report,
2012/1) , LWLEAS, &M, T/ EEAF (&, S E Dongfang Electric Corporation (DEC)®
HISAV—X- LDV ZITAN ., REIKFE (50MW x 3) ZRIRLTI=, Chinld, 1995 [ZFERL
L7,

SUSDAKIT, BEZICHEHEOD Bara BICEBREIN TS, BFHIZITBRABRE THLHA.
BRI TIVAR - B OEBRRASENE OADERLLR -FREAEENS, ChDD
HWEIXZTDROE-UIDFELWVEILES, DEEERTT. VA—EVT - R -REBOELE
WEDRRZESIESEIL TS,

SUDREIL. BOMEERBELRLTNS, FEAEDREIF. R T 50~450m DHT
[CHEELEMIERICBEONTHS, FRICZHDODRENELDRMTHIAIN TS, T
HIRBOHFBRINDITHNTLNS (Dhanwari, Labilian, Kath), 575D RA &KX, i5E & THIIE
250, REEEBETHENM BN LT LIELIE, BRARALRLONS,

% 231 SUSKBEDREBOHET

Dhanwari Seam Lalian Seam Katih Seam
kBT REE 43 - 90m 27 —123m
68.8km along the long
R B IR fr thisk 17.61km? crest of Lakhra 6.12km?>
Anticline

REX max 2.94m 1.0 m—3.80m max 1.4m
[R5 14.5% — 24.5% 10.8% — 27.4% 22.1%
BHES 39.8% — 47.6% 37.3% — 45.1% 43.5%
ElE kR 32.2% — 40.0% 32.3% — 38.3% 34.6%
LRE 6.9% — 8.5% 2.3% —8.3% 9.8%

. 10,910Btu/lb
i (6,060kcallkg)

Hi#:: PMDC Report
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Sk DEALEIL. Lignite A ~
Sub-bituminous C. KBS (L.
2,570 ~ 4,260 kcal/lkg T#H 5,

FUSTOHEBIEIANEERDTIN
BRIETHD. TNREREH SR
HZIE, ETHRBRENORRE
ETRNIOTETEY., REMIC
F,EB—F—0AFEDORE

EZ=L(F5,LCDC DEVLDIZE.

—DDEZIIHL 6~7 FimDH
AEDETREZRI TS 17
—LlE 12 BREEIEY EEE
BEAIXBAERN 24 FoEEhhTL
%,

2007 F %485 LCDC (% 44 Evh%
AL MEERBITEHE 44~50 ~
VEVREREEIN TS, #I,
39 NFflE, FRIBERPEDZLETH
>f= (PakMinPet 2007)

2.3-2 SU5kHE BEEFX

GSP D LUMDEKRMITIEEIZDDE, KYFHMAIEEA. PMDC. JICA, WAPDA, USAID IZ&
S>TERINT-, BIREDRIBFEEL. 1,328 BAI T, HEE 244 BAI., HE 629 BAMN,F

B A5 BRI TH S,

595 EAMDEEIL., E£RBF 100 AV THY . ZhiblE, Khanote @ WAPDA @ Lakhra

Power Plant &RELBERRICERASA TS,

SOSRBAOILEIBRIES THERELTHANEA TS, TOERIE Rs 38516 BAHERELS
TS, A&, FEEEERE THS(Sindh Coal Authority Dec. 12. 2003)

-29
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EERY B

/ /

FH 233 BRTAREEESLITS

BE 2.3-5 filER 35°

FE 234 fimoAvyn

BE 236 NAFEEEROEDI7Y
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2.3.2 YoF-Ca5vYHE

AiRkHEIL. 1981 I GSP/USGS IZ&>TLoTHR SN Tz, 1986~1989 FITHI+T GSP
[%. 1,500km” DFEFEIZ 80 ADHMEERLIz, TAODRMBERTIE. RBOREBEITH
6.2m ZRLTWLVS, XKREEIE. Jherruck #1X T 3.3m THD. kEDBMEFFREL, RIS
BITRBETHN. H 120m THEHIELH-TWVD, 2RKIEBEIX. 7,773 BA.T. TD35
D 147 BRAHAARKELELEEZ SN TLVS (Pakistan Coal Power Generation Potential by
PPIB 2004 June)

ARHEIL, 44X (Sonda/Thatta, Jherruck, Ongar, Indus East)ym™ %5, SR D TTIE.
x 2.3-2121"Y, ARILEL. Lignite A TH D,

#®232 YUF-DaTvIRBEDHET
Block Sonda- Jherruck Ongar Indus East Total
Thatta
Area (km?) 635 300 65 500 1,500
Boreholes 26 30 6 18 80
g\)g'rigejm; hickness 0.9 3.3 13 16
Coal Resources measured 60 106 18 51 235
(million tons) Total 3,700 1,823 312 1,777 7,612
Coal Rank ligA~subC | ligA~subC| ligA~subC| ligA~subC
Moisture (%) 28.40 31.15 46.90
Ash (%) 15.70 15.70 15.70 6.50
Volatile Matter (%) 27.90 28.12 27.90 22.60
Fixed Carbon (%) 25.20 24.96 25.20 21.88
Total Sulphur (%) 2.60 2.68 2.60 3.81
Heating Value (kcal/kg) 3,866 4,421 3,659 3,889

H #:Source: Sindh Coal Authority [Coalfields of Sindh]

HEMHKEDORET Sonda B&Y LN EMFORKIZHT Y, Dhaduri kfEEFiEth. Sonda
BEETL TFDRED Jherruck ik fE&an& I TLVSH(Ahmad and others, 1986)

Sonda B® E4IIZ DH-20 A THREINT- 3 kEBIE. PEIFD KB LS Inayatabad kEE
ehTW5, H#DHER. Sonda R DRBIEEMBNELLL IKORBKERLTEY .
EAFEEICRHETH S, kB, FEICREMT. K 2° BETAHIERLTL S, F-MEICLE
OMERL TS, EFENEBL HHINIREEEITRIAZELL., REMTIAV2ITINMR
5Nd, LHAL.YUIAHERDRBEIHEBLENAYEFOLHRESN TS, (Sindh Coal &
Energy Department. GOS 2010) ,

“Sonda-Jherruck Coal Mine & Power Plant A< x4~ k"A%, China National Machinery Import
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& Export Cooperation [Ck>THEDLNTIVND, KTADTIME, 1.8 B /IFEDEERED &k
&.135MW x 3 EDEBEHEMN LGS, MIRELR USST60 BATHY. TD556. RILFHFEM
US$290 5. EEHRIKEA US$470 BATH D, BAFER7Pa1—ILIF, 2011 FOTLELT—
AV ERITIEFER SN TV,

EE 2.3-7 Sonda #t BE 2.3-8 Jherruk X (FREFOP S i)

2.3.3 NT1rikH

A&, VoF-2a5v I BEF—ILixk BDMIZHE
GSP & USGS A, i #fiFEZEMREL T S, Badin REDLPDOMETIE, REXHFE
78.18m [Z 0.2m. R 80.42m [Z 0.35m &N DEWNED TH>=HY, 2011 4 6 A 30 B+
M GSP MOIETIE. REXIX. 0.55~3.1mTHY . AREREIL 850 AR LHE>TLVS,

AERRSN-HLORKEBTHS, RE.

Badin MDA x(&. G E =B Ranikot E& Bara &k fE(Hunting Survey,1961)IZfEfaEh
TS, HExhiE (T FIE T, FEOEEBICEHON TSR BEBEITEG, GSP DEFIZLDE
50~112m FTIE, EuhS. VL #ht . BWORLIBOTIZ. FWEBOWE. VLG #iL
ENBEL. EOTIC. WE. RERS. REBMNLESH Bara RREBNEFEL TS,

SURMBROERTIE. AR, HBR EBREEBROER. L
ERNFOTVWEINEET D, REBX. EHOEREBIZHEL. XK 6 BHERINTLNS, —
KEDOFEHEEIL, 0.35~2.98m T, KEDRFEEIX. 045~7.17Tm LHESIN TS,

(Information Memorandum on Badin coalfields District Badin Province Sindh Pakistan Coal

LELIEHEZEL . RO

and Energy Development Department Government of Sindh)

233 NTAVRBDRE

7 ExS B E R R x5y ERE RHE REE AL
% % % % % (Btu/lb) | (kcallkg) =
15.4 29.8 31.0 8.2 3.4 6,740 3,744 .
to to to to to to to shE—rgitti n’i‘inéas
29.8 39.8 36.3 14.6 7.4 11,100 6,167

Hi#8:: Sindh Coal & Energy Department, GoS 2010




F2E EAEXFROWME- S5

2.3.4

(1)

SOSKNEEm
SUSKNEEROHE

SOSRKRAREHRIEIN/—TIZHEL. PERAEREALTREEPCOAV IS IF—EL TERS
Nizo TARE—-94—5—1H (USA) DAt RIZEBHEEK (FBC) RAS5—ThH b, 1EHEM
53 B HEM1995F M i51996F I T TEEEGERIBLT-,

SUSFER(GENCOWV) (X, ERIZIK. REDSIVSREMA S (LPGCL) ELVS/FREY
EhkKXEtt (PEPCO)D—ESHTHS

ARIFMIVIT—BHYB00U B, U5 R RFAFEMHRRX R (LCDC) hoaIhd, kiis
REFTDIER(EH20knTH S, REMTHEASINDIKIE. 10F XD 52.5kmDIBEREKE(C
FoTHIEEIND, RILEHEBFADOMERGRIE. R23-3ITRTEEYTHD, . SVTHEM
DEET—HFR2.3-4DEEYTH D,

Indus Highway

Indus River

Water Intake

20t/ car X 40car=800t/day

V7 ™\
QD Transport by Truck
"4

Lakhra Coal Mine
Power Station

< 20k > <—25km —>

2.3-3 SUTRMLERBRADAERE R

£2.3-4 SUSHREFODETET—4

Item Unit No. 1 Unit No. 2 Unit No. 3
Start of Operations Jun.1995 Oct.1995 Jan.1996
Boiler Manufacturer Dongfang Boiler
Boiler Capacity(MCR) 220 t/hr
Steam Pressure 9.8MPa
Steam Temperature 514 °C
Turbine / Generator Manufacturer Dongfang Turbine/Dongfang Electric Machinery
Turbine Capacity 50 MW
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)

®3)

Coal Ash in coal

19.52%(design)

Moisture in coal

32%(design)

Sulphur in coal

5.2%(design)

Water Supply Source and Volume

2.55m*/sec (9 cusec)
(from Indus river)

Condenser cooling

Wet type cooling tower system

Hidit : Lakhra Power Station

EIRR

E<OEMPAMED = ABEURT A TORELI=VVERE TE LA

EERIRRE AV

LWTLVD, 2006 F 1 FRAS—DKIFERIEZEITLN, 2007E3 A IS5 F-F-ERZFIALT=. £
NLLE1 A= YR ITH A3SMW T DEER M AT REE S0 T=, — A D21 =y MEBEEA TERRLY
RETH D,
# 2.3-5 T E BRI A R T,

# 2.3-5 TEIRFEHRK

Unit 2007-08 2008-09 2009-10

Gross Generation GWh 136 113 116
Send Output GWh 99 84 86
Auxiliary Consumption % 27 26 26
Maximum Load MW 42 37 38
Load factor % 37 35 35

Operating time hrs 3819 3506 3906
Total Number of Shutdown Time 17 18 17
Forced outage factor % 56 57 55
Availability factor % 17 18 15
Thermal efficiency(gross) % 21 24 23

Hi#l : Lakhra Power Station
EREN DBBOLIENRRISEATWNSZEIZHRT DL

TV DEERIEIE 1996 £THD, LHL., FEIFIE(BBESINTLVEL) . TOER T
DTSURELBRLTHVSSAEDLNATLSAL, R RENTVERETHD, (BE 239 £
) MR T.RA5—AVELLIELTVT, 22D 1= yMETBESFEL L BETELRLVKET
Hd. WE—11=yZITH . KIFESUEICL > TEETEIRETH S, REMTIL. BEXRE
BEHEHELTAY. TOLEE. 31=yrTH 15 BILE—LRBELON TS,

REMEMNSE, FHIRMERDEEZBA-EHREN LSV D SHIEDOREAELGO>TNDEDER
BATH-T=, LRICHMA. AEFIFLUTD2DODERAIAHHEEELTINS,

1) EREDAIRAICKDERBE

23-4 ICAREBEARAEDIRAEDEFEETRT, R THERBOARELARENDEF
FhZFh 51.6t/h & 26.5th THD(FR) . BRPDFEESD 5%NDIHFE. 100%HMEDHR
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RETHNIE, REEIFERMIC 8.4th THEL (HER) . HL. ARFOBEELIN 7% ThHhh
£ ERET 37.10h(FER) DBRENDE(CLD, FETHEARADMEIL 35% T, &Y
D 65T AENTILZFDEEEILYMEEESNDS,

NP TEDRREEIZITRERNETITONTOV-ONRRSNT-, COHRIE. BRERIKRA
DFRENPRBEER D25 M8T 5, RER(BE23-103RB) IRKDERETHAVIE HRE.F
B AS0MWIZH L, T RKH AM3BMW LVESHENVERTH S,

ARBEPOEYDYEEIL. P FEDEENSHETES. BYOYEELERBORIRA
MDE26.5th M65%., 17.2thh THH. LML, ARFORD L. ERED R R ESL.6t/hD
20%. 10.3thT#Hd. RIZ. K57 H20%0530%(ZHEMLI-ELTHRDEMEIXSUhTH S,
DFEY. VNHENT LSS OHLEEBRIEMEIEVHNETHEI LML, BEREIOBRAENR
AT—FHRFEEORME R BEOERICHELTWDEHAT S,

t/h
40.0

35.0

30.0
D B I e

20.0 /Q/ e [imestone(S 5%)

e [imestone(S 7%)

15.0
- pure limestone
10.0
--------- supply limit (design)
5.0
0.0
25.8t/h 38.7t/h 51.6t/h
25MW (50%) |37.5MW (75%) | 50MW(100%)

Source: JICA Survey Team
X: 2.3-4 ARELARBEOHMRF

2) ARPOERENITHTHHBEOEE

ERICHBARI-ESICRREDOMELFEZEITEND, BT I-OICRATIERAEE. HESO
EHEECARBOMEICI>THEINIRETHS, LHL. BBAREE CHRERILWAE
HBEOLELLERULT . ARADEAZL. AREICLAHIL-BIETFHRAEINA TS A
REGDOILL I LS T RIE. HHEH RPICHBAREHETHILIZDHNE, TOHRITH A
BRBREBRITDIRELLD, THEOERAT—0ONT T4 E—DEIENRNIEITDEAST
AV

LEHA. BRFDBVVREDIEFERSYED. BREHBE. 2V~ T . I590y—RED
EREBDHIEIZHLDEN-TLVD,

RBARREEEREICEEYTSLI1C. BBFHEENEAEHET S, SoHICIE, MEEOH

2-35
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HOMEREDHLIMHOEREHET D,

Hi88: JICA Survey Team Hi#8: JICA Survey Team

BE 239 HRXORERE EH 2310 KFENOEER
4  FUIHRBmRHLHLDHN

REMTORZREFADOT AGRETHO 7=, LAL. BHRED - SESDRREROIHELSIC
DENBELDRIMARZ TN, TOEBRLGRERITHRS,

> RICKDERIE. ARICEFNDIRAS TEHEL EREDBKREICEFENDIFMBICLDED
THBD, LEAoT RBFIIERT AR AIITESLTEHEDNLOEZFEATHIENE
E—G%éo

> HEARADOREREMEELX. ARBEORAZICRBRYT HZEICE>THLGAET HA
ETHD,

SHITVERAYOICEWT, BICHEARDEREIL. BREBOZEEREE(DEEL140°C) L LIS
BOEEBIZ. BERRICKBRAT—IUTIZHAIEIBIDLILEHRST-OIZ, KIFREIXEIZE
EICTRDIEFIRET B,
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2.4

241

242

EREFRETE

ERMARFEOERBE

F 1 ETRAREESY, N EIZETS 2011 EOREMFRERZEH 21,000MW THD, LhH
L. BHREIKELE-EREBRSIUVENZTENARABIZHROX v ITH#RKEL, BREMICE
FASETEFEEEZRELGT(IN TS,

COFEBRXT Y TEEBHL-0. [N IEOEEXEES(NTDC) FEREHIV R T LILEETE
(NPSEP) Db EMHHFRDT-=,

COEMIX 2030 EETOEELZRIBFATKARSETE. KO, BEFH. BEFRIRILT—E
RICKAERBAEOHAEEZRETD2EDTHS, _DFEIF 2010 F0 10 A 1 H~2011 £
3 A 31 BHOFEMIZTEFESINT-,

NPSEP IR RICHTAI /NI EDRFDERSLIVENRMOBARTELESNTILNS,

RUBENFETA

M NPSEP TlX. EEZDHBUMN, BES—X ZBES - (FEQEHFEER) ., BLVT—X,
BWWT—ZD 4 DOT—RIZBITHFELTFRINTINS, &Yy—XIZHITS 10 FEO T
FEE K 24-1I1ZFT,

= 241105 E50FEETFH

Growth Rate
2010 2020 2035 (2010-2035)
Sales (GWh)
Base Case 106,569 254,105 737,860 8.1%
Base Case with DSM 106,569 254,105 737,860 8.1%
Low Case 106,569 217,348 551,314 6.8%
High Case 106,569 280,299 916,155 9.0%
Generation (GWh)
Base Case 139,954 306,797 889,583 7.7%
Base Case with DSM 139,954 306,797 889,583 7.7%
Low Case 139,954 262,518 665,210 6.4%
High Case 139,954 338,663 1,106,567 8.6%
Peak Demand (MW)
Base Case 22,251 49,824 149,665 7.9%
Base Case with DSM 22,251 49,146 144,779 7.8%
Low Case 22,251 42,612 111,906 6.7%
High Case 22,251 54,998 186,228 8.9%

Hi #8:: NTDC National Power System Expansion Plan 2011-2030

By —RX BES—IX BT—AD 3 DDT—RIZBITEIREREEDHRER 2.4-1 27T, 1E
#FEH—X[ZHLVT 2010-1 12 20,000MW UL T THO=FE(F 2016-17 [Z 2 £D 40,000MW,
F1- 2028-29 £ [Z[& 100,000MW Z#BiBT B FHLAE->TLVS,

FOTC BB RICBTARRT vy TOWEDHELT . ChOBEEMICHTEILAFTIVILE
REARNDREBADLESRTTRTHD,
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200,000

180,000

160,000

140,000

120,000

100,000

80,000

60,000

Peak Demand Forecast

40,000

20,000
(Mw)

High Case
—i—Base Case
=&=Low Case

2.4-1 R REEMER (B, B 55 —X)

Hi#:: JICA Survey Team prepared based on Table 2.4-1

2.4.3 EiRBAFEE

NPSEP IZH+5E AL ERBAREEEZR 2.4-2 ITFRY,
CDMA. # 38%37,422MW E45—)LkH

RE 98,120MW DFMEBFTEEMNFEL TS,

2029-30 FEFTICENTHRHEE

TORETHESFHETHS.
& 2.4-2 HEEHHE
Additional Capacity (MW)
Year Demand Gas |CC Gas| Steam Coal Nuclear | Hydro | Wind |Import | Annual
(MW) | Turbine | Turbine | Turbine | Thermal Total
in Thar *
2011-12 22,567 364 320 166 100 950
2012-13 | 24,259 267 546 452%* 249 1,513
2013-14 | 26,225 1,841 658 165 823
2014-15 28,423 -1,841 0 400 2,241
2015-16 31,018 4,363 1,189 400 4,110
2016-17 | 33,750 2,835 320 370 500 | 2,000 6,025
2017-18 | 36,728 2,267 320 2,136 300 5,024
2018-19 | 40,149 3,969 1,236 100 5,305
2019-20 43,967 3,969 940 1,435 6,344
2020-21 | 47,879 2,268 940 | 4,089 7,297
2021-22 | 52,147 1,379 567 3.061 400 5,407
2022-23 | 56,665 5.316 400 5,716
2023-24 61,424 2,267 940 4,768 400 8.376
2024-25 | 66,418 940 5,544 400 6,884
2025-26 | 71,610 307 3,402 911 400 5,020
2026-27 77,015 1,379 4,356 400 6,135
2027-28 82,586 5,670 940 400 7,010
2028-29 | 88,324 307 4,536 940 400 6,183
2029-30 | 94,231 307 1,379 5,670 400 7,756
Total 1,188 | 10,167 453 37,422 6,600 | 34,991 5,400 | 2,000 | 98,120

* Steam Turbine using Thar Coal
** Including 76MW Jamal Din Wali R.Y. Kham, Punjam (Bagasse) and 24MW Bio Waste plant and 352MW
converted from oil to coal in KESC system, GT :Gas Turbine, CCGT:Combined Cycle Gas Turbine, ST: Steam

Turbine
H{#2::NTDC National Power System Expansion Plan 2011-2030
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2-42 12, SEORAKRERIAEDEREBHRDENEETY, LiikY. 4—ILikEHDBRRKXKA
38%. KA 36%, AVNAURHTREA—EY 10%, [RFH 7%, B 5 6%, TRE—E> 1%, ZK4S

—E2 1%LUTTH5,

6% 2% 1%

36%
38%

M Nuclear

7%

Hydro
Wind

Import

M Gas Turbine
B CCGas Turbine
M Steam Turbine

M Coal Thermal in Thar

Hi#8:: Prepared b y JICA  Survey Team based on the data Table 2.4-2

X 2.4-2 EREMAETEICEDHDII—IKBATOEETEDNES

A—)LRAIZCEFTA2RER=ENHEMOERZR 2.4-3 IZRT .,

2029-30 EEETIZH A

600MW DARKAFEEBFRF(ZON 33MW AFTHNTEHEINRHFE~ADHE AL 567TMW E1E5E)
M 66 HEitEEND, 2016-17 EEICIEFHD 5 EAEEEEMAL. ZDRBEEMIZIEE I,

2029-30 [Z 66 HELBETETH S,

Installed Capacity (MW)

37420
40000
35000 //
30000

25000 7/

15000

10000 /
5000

———a "/./"

o
0 “o—o—0—0—¢

2011-12 2019-20
Year

2029-30

Hi#8:: Prepared b y JICA  Survey Team based on the data Table 2.4-2
X 2.4-3 3—)LEREOXEEREREM
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2.4.4 RifEtE

1) BEOEHRHK

EERMOMIFEEIL NTDC AMToTHEY. NFRA2VERNTRE 12 &) 500kV ZERT.
29 BHRERM 220kV ZEREH KLU 5,077km 0 500kV EE . 7,350km ) 220kV EEHEEEL
T3, BEFD 500kV B LU 220kV SR TF LRBRER 2.4-4 (TR,

HE#:: NTDC

2.4-4 BEfED500kV+220kV AT LR KK
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(2) 2016 M5 2017 FIZHITSHRRETE

2016 FMb 2017 FICBT5ENEEFRHBLIUVORERTEDHEETHESES=0IZ. NTDC
[& 500kV H LU 220kV EBERMDILEEITIFTETHSH, 2016 s 17 F£FTO 500kV &
KU 220kV EERMDILFEETEZE L TICRY

H{#:: National Power System Expansion Plan 2011-2030

2.4-5 2016 FEMH17EE TD500KV - 220kVE E R M DILIRETE
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z 2.4-3 2016EMNLITEEFTHOEELGILRETBEOME

Power Plants

Transmission Line

Guddu-New (CCPP)

- 500kV Guddu New CCPP
- 500kV
- 500kV

— M. Garh
Infout of Guddu — Multan at Guddu New (CCPP)
Infout D.G. Khan — Multan at M. Garh

Haveli Bahadur Shah
(CCPP)

- 500kV Haveli Bahadur Shah CCPP — Faisalabad-West
- 500KV In/out of M. Garh — Faisalabad-West S/C at Haveli Bahadur Shah

CCPP

Sahiwal (CCPP)

- 500kV In/out of Sahiwal-Multan 500 kV S/C at Sahiwal (CCPP)

Neelum-Jehlum
(Hydro)

- 500kV Neelum-Jehlum to existing Gujranwala (Gakhar)

Thar (Coal)

- 500kV Thar -

Matiari

Imported Coal (AES
and Public Sector)

500kV In/out of Hub-Jamshoro at AES

500kV AES to Matiari

500kV In/out of AES - Matiari at Public Sector (Imported Coal)
500KV In/out of Jamshoro - Moro S/C at Matiari

Import of power from
Iran

+ 500 kV HVDC Bipoles from Zahedan to Quetta
220kV Quetta — Quetta Ind

220kV Quetta — Mastung

220kV Quetta — Loralai

Import of power from
CASA

+ 500 kV HVDC Bipoles from Tajikistan to Peshawar

500kV Infout of Tarbela — Peshawar 500 kV S/C at Peshwar-2
(new500/220KkV substation)

220kV In-out of Peshawar — Shahibagh S/C at Peshawar-2

CHASHNUPP-III and
\%

220kV Chashma New — Bannu
220kV In-out of D.I. Khan — Jauharbad at Chashma New

Two clusters of wind
power plants at
Gharo and Jhimpir

220kV Jhimpir — T.M Khan Road
220kV Gharo — Jhimpir

H#:: NTDC
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(3) 2017 H 2020 £EI=H 1+ BIEEE

COEMIZONTIX. A—IILORBH LI MBATNEFRBTL-OHIZ. BERELTIZND
TEREEFIEL TS, 2017 Eh 5 20 EETOD 500kV EELU 220kV EERFDILESE
#LUTFIZTRT,

HiE:: NTDC

2.4-6 2020 F£TD500kV - 220kVEE R D HLIEETE
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®2.4-4 2017TENL20FETO X ELGIRET B DM E

Power Plants

Transmission Line

Thar Coal

+ 600 kv HVDC 4000 MW Bipoles from Thar to Lahore-South with two
converter stations of same capacity on both ends

+ 600 kV HVDC 4000 MW Bipoles from Thar to Faiselabad-West with two
converter stations of same capacity on both ends

500 kV from Thar to Karachi new 500/220 kV substation at KDA-33

Karot

500KV In-out of one circuit of Neelum-Jehlum to Gujranwala via Aliot

Azad Pattan

500KV In-out of one circuit of Neelum-Jehlum to Gujranwala via Aliot

Diamer-Basha 1 and
Bunji 1

500kV Basha — Chilas

500kV Baha - Mardan via Swat Valley

500kV Buniji — Chilas

Three 500 kV Switching Stations/Substations at Chilas, Aliot and Mardan
with the following arrangements:

a. Mardan New 500/220 kV substation to feed local loads

b. Aliot 500/220 kV substation to connect to Chakothi HPP at 220 kV

500kV In-out Neelum Jehlum - Gujranwala 500 kV D/C at Aliot Switching
Station

500kV Aliot to Islamabad West

500kV Aliot to Lahore North 500 kV D/C (with a new 500/220 kV substation
of Lahore North)

Gabral-Kalam,
Kalam-Asrit,  Asrit-
Kedam, and Madyan
(Swat Valley HPPs)

500kV In-out one each of Bssha - Mardan New 500 kV D/C at each of Swat
HPPs

Shogosin, Shushgai
and Golen Gol
(Chitral Valley HPPs)

220/132 kV Chitral substation to collect power from all HPPs at 132 kV

220kV Chitral — Chakdara

Suki Kinari

500kV In-out of one circuit of Chilas-Aliot

Chakothi

220kV Chakothi — Aliot

Chashma Nuclear

500kV Chashma — Ludewala

Qadirabad Nuclear

500kV Qadirabad Nuclear Power Plant to Gujranwala (Gakkhar)

Kaigah

Kaigah-Mardan New 500 kV D/C (operated as an interim arrangement until
the commissioning of 2nd stage of Basha).

Hi 88 National Power System Expansion Plan 2011-2030
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4) 2021 A 2030 4E(=H I+ BIEEEHE

COHBIZONTIE, FEFRZE T =OIZF— LR BIZE R AREERMA LB K (ZIEK S
RERDKSAFTEEINTEY . EBRRITDOVTHLILREN S FETH S, 2021 £ 30 £
FTO 500KV HEU 220kV EERKDILIRFEZLUTIRY

H#:: NTDC

2.4-7 20305 £ TMDS500KV - 220k V3% B R DHLEERETEI




NFXRAVES— )Lk BRAREZECEIT-ERRE - ERRAE

+2.4-5 2021FEMB30FEEFTHOEELILRFTEOHME

Power Plants

Transmission Line

Bhikki

500kV In-out Lahore-Gatti 500 kV S/C

Thar Coal

Three £ 600 kV HVDC 4000 MW Bipoles from Thar to Lahore-South with six
converter stations of same capacity on both ends

Two *+ 600 kV HVDC 4000 MW Bipoles from Thar to Faisalabad with four
converter stations of same capacity on both ends

One + 600 kV HVDC 4000 MW Bipoles from Thar to Multan with two
converter stations of same capacity on both ends

Three 500 kV D/Cs from Thar to Matiari

Two 500 kV D/Cs from Matiari to Moroo 500 kV D/C from Moro to R. Y. Khan

Two 500 kV D/Cs from Thar to Karachi (Karachi-East)

Bunji 2 and 3

500 kV D/C from Bunji to Chilas

500 kV D/C from Chilas to Aliot

Basha-2

500kV In-out Basha-1 to Chilas

Munda

220kV In-out Peshawar-2 (Pajjagi Rd.) — Ghalanai

220kV Munda — Mardan New (Charsaddah)

Kohala

500kV In-out Neelum-Jehlum to Aliot

Palas Valley

500 kV Palas-Valley to Mansehra

Dasu

500 kV Dasu-Mansehra

500 kV Dasu to Palas-Valley

Lower Spatgah

500 kV In-out one circuit of Dasu-Palas Valley

PAEC Karachi

500 kV from PAEC to Karachi-South

500 kV from Karachi-South to Karachi-East

Wind Power Cluster
at Jhimpir

500 kV In-out one circuit of Karach East-Matiari

For Wind Power
Cluster at Gharo

500 kV In-out Thar-Karachi-East

Thakot 500 kV Thakot-Mansehra
Pattan 500 kV Pattan-Thakot
500 kV Thakot-Mardan
Dhudnial 500 kV Dhudnial - Neelum Jehlum

D.I. Khan (CCPP)

Connect at 220 kV substation of D.I. Khan

Yulbo

500 kV Yulbo-Bunji

Tungus

500 kV Tungus-Yulbo

Chashma (Nuclear)

500 kV Chashma-Bannu

Balloki

500 kV In-out Lahore-South to Okara (Sahiwal)

Hi#:: National Power System Expansion Plan 2011-2030
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245 ARXAREORRE -BAIRDOIKE -SHE

2010 EXREEICHETS IPP 2588 PEPCO £&U KESC DEGEREMOMHKRBEEEIL. £
12,455MW E52TWS, ARKAIZDOWTIH. BB EICETA2BREFEOREREXSISHEEM
D 30MW THY . BEBEEDHTH 0.1%THD, ERERICISHFEREEZR 2.4-8 12RT,

Thermal — Coal Nuclear
SOMW 461MW
0.1%
2%

Thermal — Qil
7,838MW
36%

Hi#2:: National Power System Expansion Plan 2011-2030

X2.4-8F 2010F(CHIT5HEER=E

LHOL. BAFELENBBEDO X vy T EBHL-OIC. FERREFTIRMOEVWEBEINSE
ARADIEL, FRICCADRRKAFKEFAMNETESN TS, REHEE D FEER 2.46 (.
FEREFHEER 2.4-7 1277,
F+2.4-6 2030FFTOBREHAED TR (USS/MMBtU)
Unit: US$ / MMBtu

Fuel As of Projection
2010 2015 2020 2025 2030
Crude Oil 13.75 16.46 18.85 20.05 21.51
Imported Natural Gas 9.26 10.60 11.87 12.51 13.29
Imported LNG 7.96 13.23 13.98 14.68 16.84
Furnace Oil (HSFO) 12.48 12.57 14.41 15.32 16.44
Furnace Oil (LSFO) 13.72 13.84 15.85 16.85 18.07
Diesel 19.84 21.68 24.78 26.31 28.20
Imported Coal 4.83 6.19 6.91 6.36 5.88
Thar Coal 3.99 3.99 3.99 3.99 3.99

Hi 88 National Power System Expansion Plan 2011-2030
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= 247 REFHE EXT—X)

Generation Capacity
2010 -11 2020 - 21 2029- 30
MW % MW % MW %
Hydro 6,555 31 17,590 30 41,546 37
Thermal-gas 6,571 31 11,242 19 12,015 11
Thermal-oil 7,838 37 7,056 12 6,855 6
Thermal-coal 30 0.1 15,691 27 37,774 34
Bagass and Bio Waste Plants 0 0 100 0.2 100 0.1
Nuclear 461 2 3,187 5 6,947 6
Wind 0 0 1,800 3 5,400 5
Import 0 0 2,000 3 2,000 2
Total 21,455 58,866 112,639

Hi#2:: National Power System Expansion Plan 2011-2030

A—)LIRBIZEFBRTUI¥ILIE 175billion o THBN . F—ILRBAEHRKTBERTHY. &

EEREEE I BEIL=O. IR HEBEMMNBEL TSN T, F— L HRICEPLTRRKAKE
FAETE SN TS,
& 2.4-8 ARKAREFROFRE
_ Number Net ur_lit Total.
Year Name of Project of Units Capacity Capacity
(MW) (MW)
2016 —17 | Thar #1 or Imported Coal Plant 5 567 |
2017 - 18 Thar #2 4 567 |
2018 - 19 Thar #3 7 567 |
2019 - 20 Thar #4 7 567 |
2020 - 21 Thar #5 4 567 |
2021 - 22 Thar #6 1 567 |
2023 - 24 Thar #7 4 567 |
2025 - 26 Thar #8 6 567 |
2027 — 28 Thar #9 10 567 |
2028 — 29 Thar #10 8 567 |
2029 - 30 Thar #11 10 567 ,
Total 66 - 37,422

Hi#2: National Power System Expansion Plan 2011-2030

2.4.6 TOMBEIET HEHEES SUIHR
(1) SrL anXkAEEMOFE

BESY L IORENCREBRFBEHAR/ENDORN A BEICLYVERSATEY., RFEF=2E
850MW T#H%, LML.ADB DEEICIYEHDEBMADBE N0, AREE~NDEHGEA
Hdo
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£ 249 PrLiankNhHRBEFHROBE

Number of Installed Fuel Type Commissioning
Unit Capacity (MW) Date
Unit | 250 Furnace Oil (FO) 27 .01. 1990
Unit 11 200 Dual (Gas / FO) 03 .12. 1989
Unit Il 200 Dual (Gas / FO) 27 .06. 1990
Unit IV 200 Dual (Gas / FO) 21 .01. 1991
Total 850

Hi#2: Jamshoro Power Company Limited

ZIT OURMBRFES v L anRERTHI—ILRAELRRANERATELLIICERELAT
HY.GENCO [FA—ILRFERMNFAIREELGLISOIBMEFEDERANAREE 2 2 =vbOBREE IV
600MW D BT R EZRELTz, £z, SECMC LDOMTHKREHBIZHHS Off-Take
agreement DFFFEE LA TS,

LHL. SHFEL TN =AURRIUTEOUERNOZ—ILEDHRIZAHLE THEEZERETLIEL.
EIA OBEBNADEIZLGY, ER€IRD ADB LLTIE. BEEX v ILAEEMELAH S, F1=.

600MW DFERETE DNV TEA—ILREFERATHLIENIE FS SLUFHRENRIE 1 FE&
hd, L. RITOFETEI—ILik%E L0%EELEE TS M HEMEIEH 5,
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25 ARKARBORRHFEREIVENFTEESM

2.5.1 BEHEAIZDOLNT

BHEIZ—ICETHRMEESEE (PP) I, BEWKEE 2 255, 1 DIFRMEB& 1Y
75FBBER(PPIB). £, D 1 DIZERENHAHTEZE R (NEPRA) THS, BIE [FIREZE DR
EZITW. REBIREHREORTEIVREENDEELMERTET HHETHL, hb
DB EILLI TSR, F-FMD&EEX Appendix2-2 IZEEEL TLVS,

PPIB M&E|(XHE 7 50MW L EDORETAD I ILDETICHL., BIEMNLEROZIRELTLS,
BARMIZIF. 1) EEE(LODDFEIT. HR—FE(LOS) DFEIT. 2)BIFNEZREHEN DL
BERRE. FAZ2B=HIC. HEH/ IOV ERESHOXIE. ) TACINEREGES
(A DS, HBNBAE. BREEE. MBRFEE~NDOXIR. OB NTEZK(PPA) | RHH
HEEE (FSA) . A RABIEEESE (GSA) . ARBIEEEE (CSA) . KEMAREF(WUL) DEE.
S)ENEAS. KEEEE. NBFOZN LOEBICHTIERRIORTELIVEE. T
6)TACIIMDREEDTAA—T VI BIUVEBDE=R) Y #EET D,

NEPRA DEAEIZ—IZHITHZREL., EYDITREHAIZEHITL. NEPRA MRAI-FHHE(C
FYBNHEEHXTETAHETHD,PPIB IZEKYBNSINTNSA—BHUGREETEDFHEER
2.5-1 12579,

251 REFEREFHS

.- Typical Time
No Activity (Allowed days)
(®) Submission of proposal on raw site by the Sponsors -
(b) Review of proposal on raw site by a Committee under the Secretary, 60
Ministry of water & Power, comprising representatives of PPIB,
WAPDA, KESC, the Planning & Development Division, the concerned
provincial or SCA (for coal-based projects in Sindh)
(c) Posting of bank guarantee by Sponsors at US$ 1000 per MW in favor 30
of PPIB
(d) Issuance of the LOI (Letter of Intent) by PPIB 30
(e) Initial time allowed to carry-out feasibility study/term of the LOI 12-24 months,
on case-to-
® Tariff negotiations between sponsors and power purchaser (NTDC or 90
KESC)
(9) NEPRA's approval of tariff 180
(h) Submission to PPIB of approved tariff. 15
0] Submission of Performance Guarantee at US$ 5000/MW 30
by Sponsors in favor of PPIB, if tariff is approved
0] Issuance of the LOS (Letter of Support) by PPIB 30

Hi B8 Policy for Power Generation Projects Year 2002 issued by PPIB
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252

1)

)

2012 £ 12 AR AICH LT, 2— /LR ETIE Block 1l ZBFLTUL % Engro Powergen 3 1 %t
DHH PPIB [CTOR—HIILEREBELTVWEY. BE. X251 D(C)TALRATHD,

B hcEEM

A—LRBIZET5HEBEBAITLTNERAINDS,

T

t
g

EREE

FTEIZIZ/SFRAVIILE—(Rs) N EAHSIN S,

BEFFIVIRILF—arRRUE

—HREIICE AR £ IXQ)EHE A (EPP:Energy Purchase Price) 8XU(Q)BEE A MK
(CPP: Capacity Purchase Price) kYRS 5, CNoMEDELLIE, ThZ N Rs/kWh H&
U Rs/kW/month TRRESN D,

CPP (X PPA IZEEEi SN =TSO EKRERENETE (REBEXVTRNENHZZERLI-LD)
[2&YUXZhhh,EPP IIREEBHE(CKYZILHNn S,

TV DEBEFGHEICETIEXEENREEZXZHRSEL-OIC. ENBAMK. FEE
AffiE (TS DBEEER—XICHAESID) FEEREENS, —HBREBAMEDEA
EDEDENENLDEAERFEIZLYVRES,

BE®D IPP 7Oz I/RDEARERTEIZENIE, CPP £&U EPP OARERIE Table2.5-2 [ZT5RT
EBYTHD,

BRAAFEETODIMIDOVWTIL BREREFEALGES. EARICHL 20%0 IRR A, &
ARZFEALEESIEERIIHL 17%0 IRR 2HELE-BHEMAFZEIND,

& 2.5-2 BEHEMODERRL

EPP (Rs/kWh) CPP (Rs/kW/month)
1) Fuel 1) Loan & Interest Payment
2) Variable O & M Foreign 2) Costof Working Capital Interest (WCAP Interest)
3) Variable O & M Local 3) Return on Equity during Construction period
(ROEDC)

4) Return on Equity (ROE)
5)  Withhold Tax (WHT)

6) Fixed O & M Foreign

7) Fixed O & M Local

8) Insurance

Hi#2: Application of Determination of Tariff AES Pakistan Limited (a sample)
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2.5.3

254

EHEME~DREE
IPP #EDEHEMIZITLUTORIMMNEZSNS:

a. HATSUMOEBOERIESY BLERTRESN=LDOXEL;

b. St LEFiDERR;

c. UNZEFRDIZERR. INIRER AT DIERR . A T~ DR RUN DR

d ERRPIVHEAREERALESEERIZHL20%E ZUP17%NDIRREZFNENIRIL.
BRAXODSEBHEM

NEPRA (% 2012 & 5 RIZCERRIC, “BRAXADFEETOCINDORHEHEMOBHRS LV
REICEATHILBEEDERNEBELI-. TORAZREIE Appendix 2-3 ITHFALTLSH ., TELE R
DHFE 25-3I1Z5|HT B,

CORBERITHESNSBENELMIL PPIB KYRESNEZLDTHY . F—ILRUNTOREREET
Hd ERICFTF—IVRTOREFRHAFEIRANE ELRELAGHEREEERAZEELERBAL
RI D EDEEHNHD,

CORHENEMDOVTABRIIFBESNT-H NPPRA [CKYFREREEESNI=TLVELAY,
F—IVREFIRALE-RBEOHEREDSE LT S,

F 2.5-3 PPIBOIZEIZKDHE S Hf

Energy Charge Capacity Charge )
(EPP) (CPP) Levelized
c . Origin Form of 11-30 Tariff at 60%
apaclty | o¢ coal | Financing| Fuel cost | V.0 &M Total 1% 10Yrs. Vrs Plant Factor
(Rs./kwh) (Rs./kwWh/Hour) (Rs./kwh)
1.000 Local 4.1975 0.1708 4.3683 5.2675 2.0557 11.2836
MW Local
Foreign 4.1975 0.1708 4.3683 3.5515 1.8109 9.2773
Assumption Condition - Finance: 100% local or 100% foreign debt
- Plant factor: 60% - Debt service component
- Net thermal efficiency 37%, - onlocal financing KIBOR (11.91%) +3.5%
- Annual net generation 7,8844 hours (90%) - on foreign financing LIBOR (0.45%) + 4.5%
-+ IRR 20% - EPC cost: US$ 1,250 mil
- Project life 30 years - Variable O & M cost US$ 13.18 mil
- Price of local coal: US$ 57/ton - Fixed O & M cost; US$ 25.98 mil
- Heating Value of local coal : 11,023 Btu/kg - Exchange rate: US$ 1 = Rs 88

Hi#8: NEPRA Notice of Public Hearing

F—IVREBDBEOAHEDHE

FRARNDDENHEERIZA—ILRZFEALE-EHHEEE 1,000MW BEIVSADRE. B
NEEDEMHIZTER 254 IZTHRELT-,

AREAEMEZ US$ 60/ton(1US$=88Rs) EL THRE LR . ZBERHIA~10 EHEIXEAZD
BESDEFEEMZ Rs12.452, 11 F£~30 (% Rs8.971 L E SN T,

Fi=, ARAMEA US$ 10/ton ZEILI=1HE . EAEMIX Rs.0.818 THT 5,
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% 25-4 EAHEDOEE (1,000MW DFEEHRIE

Fuel (Coal) Water Val. EPP CPP Tariff
0&M
a b c d = atb+c e f=d+e/0.6
1% to 10" years 4.932 0.212 0.205 5.349 4.262 12.452
11" to 30" years 4.932 0.212 0.205 5.349 2.173 8.971

Fuel (Coal)

IR S

Heating Value (Block I1): 3,211 kcal/kg, 12,742 Btu/kg (0.252 kcal/Btu)
Price of coal: case 1=US$50/ton, case 2= US$55/ton and case 3=US$60/ton
EPC cost: US$1,500 mil. for 1,000MW (US$1,500/kW)

Net thermal efficiency: 37%

Heat rate: 9,222 Btu/kW (3,412 Btu/kWh divided by 37%)

Coal cost per kW

- Case 1: US$50/1,000 x (9,222/12,724)= US¢3.62/kWh (Rs.4.114/kWh) -Rs.0.818 to Case 3
- Case 2: US$55/1,000 x (9,222/12,724)= US¢3.98/kWh (Rs.4.523/kWh) -Rs. 0.409 to Case 3
- Case 3: US$60/1,000 x (9,222/12,724)= US¢43.4/kWh (Rs.4.932/kWh) applied to assumption

Water Charge

1. Water consumption for wet cooling: 3 ttMWh =3 L/kWh (general information)

2. Cost of water: Rs.70.5/ton =Rs.0.0705/L (please refer to Clause 5.2 Water Supply)

3. Cost of water per kWh: 3 x 0.0705 = Rs.0.212/kWh

Valuable O & M

Rs.0.1708 x US$1,500 mil./US$1,250 mil. = 0.1708 x 1.2 = Rs.0.2050

CPP

1. 1%to 10" years: Rs.3.5515 x US$1,500 mil./1,250 mil. = Rs.3.5515 x 1.2 = Rs.4.262
2. 11"to 30" years: Rs.1.8109 x US$1,500 mil./1,250 mil. = Rs.1.8109 x 1.2 = Rs.2.173

Hi #8: Prepared by the JICA Survey Team

HEH.600MW B XU 300MW 95 ADE N EX418% 2-4 ITHRMT 5.
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FIE S—xBRRE

3.1 &£7AavsnRik

SURMBUFIE. 2—ILRBIZEW T RFREVER, FEANDLOBREDAIZ, 12 TAVY
MEEESN TS, B 3.3-1 [TTAVYIMEIFETERT , TOBKITR 3.1-1 [TFEHBND,

12 Favyd 6 TOVIIE, TTICA— LA LD AREFEAL-RERFHHELSH-EE B

RZOZMANTHIN TS, LHL.REICE 4 TOvIDADNRBICBINTODREIZH D,
ZOHRKRER 3.1-112FEHT=,

HiE8: TCEB Sep. 20, 2012

K3.1-1 A—)LRAOITaIvIRER

3-1
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#®3.1-1 RERELRERE

Allocated Exploring Mine . Power
Block Development Production .
Investors Agency Works Station
o GSP - GESCR
| Glopal Mining _ ———{ DY OCtober | 5 My by Oct-2015 | 900 MW
(China) Rheinbraun Engineering
(Germany)-USGS
GSP - GESCR
Phasel: 6.5 Mtly ?;aé:(giﬂw
1l Engro SECMC Engro - USGS By April 2013 Phase2: 13.0 Mtly S‘ECMC
Phase3: 22.8 Mtly Phase3: 4. 000MW
Engro - JORC -AusIMM -
1] Cougar GSP - GESCR
Initial Production 1,100MW->3,000MW
v AACE GSP - USGS 6 Mtly --> 18 Mtly in 15 years
\ UCG Project CNCGB - GESCR In 10 to 12 months | 8 - 10Mw
CNCGB Preparation
Vi Oracle (UK) works started (Sdm o My by | KESC
. Development Oracl ' y by 300MW-->1,100MW
Sindh Carbon Energy | in near future acle)
Wi Available
VIl Available
IX Available
H 8 TECB
£3.1-2 A—ILERBEORRERRK
Exploration | g able Fis Mining ESIA for Mining Mining Start )
Block Developer ‘Islcense Completed Lease Issued Accepted Planned Coal coming Note
ranted
Global Mining EIA Public Hearing 3 years from Financing of the
| Corgﬁﬁlnay of Ogtoolbler March 2012 May 2012 z‘gaéedpﬁgﬁlggr In 2013 the _st_ar‘ring project is bgzing
10.0 Mt/a 2012 mining arranged.
Sir_1d_h Engro Coal EIA public hearing 3 years from Financing of the
1l Mlnlr;gschzyapany August 2009 A;gfgt Fezbé;lgw will be held in In 2013 the .stlarting project is being
(Initially 3.5 Mtfa) November 2012 mining arranged
Test burn Presently the 8-10
. . conducted in MW Power Plant is
\% UCGbP"g; I':’)rOJect December being established at
y o 2011and Syngas the cost of Rs.1.8
produced billion
Oracle Coalfields, 2 years from
November October . - JDA was concluded
\Y| PLC April 2012 In near fut In 2013 th tartini N
o4t 2007 2011 pr ear luture emirsﬂng' 9 with KESC
8 TCEB

Note: For the mining of coal in Thar, all license/leases are approved by the Thar Coal and Energy Board

Global Mining Company of China have got No Objection Certificate (NOC) from Sindh Environmental Protection Agency (SEPA) on EIA on 29 Nov.2012
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3.1.1 Favyl

FE® Global Mining Company MRithFE A Sino-Sindh Resources #t&T U RINBAFIZ. T 0y
2 | OFAFE. 900MW DFEFTERICET S MoU % 2011 £ 9 AI##EL -, R4, X770
DM US$45 % 2016 EETITRETHHETHD,

Global Mining Company &, 2012 4 3 AIZ Bankable F/S [E5E T L1z, IRIE7ERAAVMH5E
T#.2012 £ 9 A 27 HIZ EIA EE£% Islamkot TR LT=, TCEB I2&k%&. TAYY | DR
RICET-EREEIL. FLEMRFEINRTH D, AtIckDE. TOvo | hoDREKEE, ILTH
BRICHET AT THE HBO AV NI B OISy RHEICLR-BETEIFETH D,
900MW LT HREFT FIFRERIAERICFTEAFEEIN TS,

1* Mining area

—

I 2" Mining area

Hi#2: Geological Survey of Pakistan Nov. 2002

K3.1-2 JAvy | FHEEE (E:RFRBEX, & f-n-n-TY)

3-3
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Hi 8 Geological Survey of Pakistan (Nov. 2002) (frEl&. K3.1-2125R )

X3.1-3 JAvY | BEK
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3.1.2 Zavyll

2002 £ H1[E Shenhua Group Corporation [&. 7 Bv% || OFFELILTHRER 300MW 2 ED
BRICEKEFS, Thar RADARERFA—IATHAT L 136 ZOAREARRKIME. hE
Bl th TKEMAR, REEMREZR/UMISEYRAATR, TAVY I ISR TEEREL. 2 FRME
EEHT1-. 2004 FICRIE. 8BE FIS ZERMIRELz, TOREE, Thar $BRERE. EX
BRIEA LA TERNICERIETE. ILTRERHR (BE—KE 600MW, &#ERIIZIE 3,000MW (2R —
W7y D) ITHELTWDERERL TS, TDRIFKEER L. 55km” THS (Thar EZK 9,000km’
M 0.6%) .

Shenhua Group I&. 78v% 1| TRELI-ESXZ kWh H1-U 5.6UScents TO IV RAIviay
TFAVICREHILEHELIz, TDEE. IPP [, BUFFIZXL 6.5UScents TERFEL TLM=, LAL.
WAPDA (&, kWh #7=l) 5.3UScents TOEULERYZEEIRL . ZDFER. HITRHELT-, TDE,
EEOURMDERTRAYD RWE NERELT= F/S (&, Thar READRYIDHEBEDREN—RT
DFEREBEEMIE. R iEHD 7.6UScents THoT=.

2008 £ 5 AU RIMBFFIE. 3] Coal and Energy Department DiI#E#; Mines and Mineral
Development Department Z#@LTCE R*REEFRBREFUMN T -, EXRLFE R 60%LE
40%., IR—UAVKMERMED, ZOHERE. “Sindh Engro Coal Mining Company”mWA2—kL.
i [E Shenhua Group A5&L1=70vY || DRAFKEITITEITA>T=, (The writer is Secretary
Coal and Energy Development Department, Government of Sindh. Published in the Express
Tribune, January 30", 2012)

Hi#: Survey of Pakistan (Nov. 2002)

®3.1-4 Javy || EERKR (B REREX, A 1-n-n-7Y)




IRERBUES— Ui ERIR R <A - R - R E

Hi# :Geological Survey of Pakistan (Nov. 2002) (BT ELE (£B3.1-4127R )

X3.1-5 Jovy Il BER
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Hi #2: Geological Survey of Pakistan (Nov. 2002)

K3.1-6 TOvIIDHMEBEFERR(BIFA—X)

STP-9
A TO-9
W °TR-7 et i | I

Y DS i : : = [

b N B ~g e - :
N 7 e
F P = v — - - F
L = 7/ L
B/ ,
FoTTE -
F— :

Hi#: Borehole data:U.S. Department of Interior/U.S. Geological Survey Open-File Report 94-167

E3.1-7 TAavHIEBOREXHE
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E 620,000 E 630,000 E 640,000 E 650,000

N 2,760,000

Hi #: Original data from TCEB and modified by JICA Study Team
(3.1-8 kEX tERGIER

SECMC. RWE, SINOCOAL Mo AEREZEF—LIX. RWE IZEWWTEEZ#SH . 3D B ETIL.
RIEEREH EMHER, aRMNTEETo=.

SECMC F—Ald SINOCOAL ITHlmZEE. IRIEMEDCREL. EHER. HhRK., kK. RIES
BRE. AR ETILLEEEZREL-,

Bankable F/S(BFS)I[&.SECMC [c&kYFEEDHONT=, tTFKETILRURKETEX. RWE [Z&kYER
éhf:o

RRImEE(L, 2010 F 8 AIZ, #FF T, SECMC. SINOCOAL, HBP/SRK. RWE DEMKRTIERS
f.2010 £ 8 A 31 HIZY VKR EAF Board of Directors of Coal & Energy Development

3-8
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Department [ZI2 S 7=(SECMC presentation data on Oct.20, 2010),

SECMC [2&%78vY II-BFS DEEXUT D&Y THS,

EERE AR 65 BALIE HEEBGE-N-N-TUMVI-N-TY) 39-42 BF m/E
BRIEAEIEWERE: FIu O anLEFERLI-EXRIZHE (Bucket Wheel Excavator [ fERLZLY)

#®3.1-3 FRBAERLEHETE

F=N-n"-7y Ak
Variant - Removal & transfer through T&S to | Removal through T&S & transfer
1(T&S) the dumping site through IC to stock yard

Removal through T&S & transfer
Removal through T&S & transfer | through IC to stock yard

through WTS & Conveyors to the | ()

spreaders at the dumping site WTS: Waste Transfer station

IC: In-pit Crusher

Variant -2
(IC-Spreader)

H #: BFS of SECMC Block 11

[/ JEBAFIE. Jamshoro DEMRERBHRZARERDEBICYYEZ S EZROT-, DECMC H
AL &, Sindh-Engro Coal Company (&, 78v% Il OWTHRERRICHREH#-EAT DRI, Coal Off-
take Z2#9EHKEUL. Jamshoro DREFICAREERIBTHILEFRELTNS,

3-9
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Selected Equipment Variants — Overburden

Outside Dump
(+180 m AwmsL)

Mine (-115m AwmsL)

Inside Dump

Mine (-115m AmsL)

Selected Equipment Variants- Lignite

Stockyard (+80
AMSL)

\
@
o
%B

Mine (-115m AwmsL)

Hi #8: SECMC presentation data on Oct.20, 2010

X3.1-9 E#O2MEEA15AM

#£3.1-4 £ERP21—)L (Excavation) — Variant 1 — 6.5 Mt/a T&S

Project Year -3 -2 -1 1 2 3 4 5 6 7 8 9 10 30 years
Year 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | Cumulative
Contracted OB
A 30 | 35 | 35 | 26 | 0 0 o | o 0 0 0 0 0 126
(Mm?)
Owner OB
e 0 0 0 | 168|431 |37.9|37.9|37.9| 39 | 39 | 39 | 39 | 39 1202
Total Waste
Mm) 30 | 35 | 35 | 428|431 |37.9|37.9|37.9| 39 | 39 | 39 | 39 | 39 1328
Coal (Mt) 0 0 0 | 19| 65| 65| 65| 65 | 65 | 65 | 65 | 65 | 65 196.9
Stripping Ratio | - - - | 225|663 | 583 | 583|583 | 6 6 | 6.08 | 6.01 | 6.09 6.98

Hi#8: SECMC presentation data on Oct.20, 2010

3-10
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H{#8: Thar Coal Project-Block 11 Mining Feasibility Study

3.1.3

3.14

K3.1-10 1275 ARSI Fv— kLR ER (T By o11 2030%)

pA=C Al

Cougar Energy Ltd (EE)AS. UCG ZETE. 3 £RIDIFEEEZ 2009 £ 9 BIZFEAIENTLVS,
TCEB I2&%E. BETARIMNTREAT4—hRITHNTUNVS, Fauji Foundation &0 #[E 1
ERERIERIN TS, thDIFRITALN,

JOoyy v

Austral Asian Continental Energy (AACE)AY. Block IV BAFEIZEBKZERLT-, 2011 £ 10 AD
Coal Conference MFLE> T, B 82.5km? [Z 24 B DEBENHEEMEINTIVD, I1F
EETEILL4) 6 A /ET, 15 FRICTIK, 18 BA IFICTHE,

Bucket Wheel Excavator (BWE)# |t &8 iRkICBERT %, #1HIRE L USS10 ETHS.
FEHM(L., 219 1,100MW . 15 F#IZ(X, 3,000MW (254, F1EAI%E US$S 20 &+,

TCEB [&. AACE [ZRIMDELREBLLENEDZETHAM.JICA REAT4—F—LlE, RixBERAREIL

3-11
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BWE ZERTH5DIIFBETHHEDRAEZRD,

3.15 Aavy Vv

2009 £ 7 Al "FREVORLBALGHFEE THS Samar Mubarakmand L MEELTL
BO—ANTH/OS—OBFE OV TSI RED FOSIHRELTRRBL . 20T T
STOMEE— RS, BRERDH R (Syngas)& £EL. HE 100MW DEEDHMHELT
FSELILDTHS, 2011 F 12 £ 11 BIZRAOTAMDEIaSN =, [/ IEBAFE 2012 4
6 AR T IMRITERDT =,

ZONAOykTaSzHME, 1 KDgasfire (36 £ EH) T8~10MW DFE% 10~12 A#+5
ZELTHETH D,

S0 8~10MW DFEEBRTITRLT, HIFHLHREMZ . 100MW DRELNTHILNIE, Z
NIZIECI= AV TSRS IFH—DBFESN D FETH D,

JavsV @O UCG Hiit

3.1-11 [TREINB KT, BEBE SN TVSEMIEERICSOTILEGEDTHS, BHIND
Syngas [&. CO, # 12 — 15% & # . #I#AE(F 64 bar, S =2 B 7 bar £155,
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H#: UCG Project Site Presentation at Block V, Oct 1, 2012

X3.1-11 UCGh A ETO+R

UCGETDEEMIL 4.2.2 Tk I B,

BEH 3.1-1 £EH B 3.1-2 [EiiEt

dn
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BH 3.1-3 AELERTH/ 1TS54

3.1.6 FAavy Vi

Oracle coalfields UK (&, 2007 7 0v% VI [T T B iFEHEE RSN T, AL 66.1km* TH
%, Oracle [&. 2009 % f # |Z Karachi Electricity Supply Company (“KESC”) & joint
development agreement (“JDC")&#5A THEY . (< Lucky Cement & 2010 F#JHAIZ off-take
agreement Zf5A TS,

20km” OFFET JORC'ARIERE 529 BF " (JORC HERE 113 B ") ST FIS
(% Phase 1 mining stage T2 TLTWA (B 3.1-12), 2012 & 4 AFEENRASN. [/UE
TRADNEEXADARAFER LGS, F—ILIRBADERFIL, Oracle coalfields [Z&Y%E
hdé&. FEERLTLVS(Oracle coalfields PLC annual General Meeting on May 29, 2012),

1 JORC: The Joint Ore Reserves Committee Code (JORC Code)lE. ZEM T MEZIT-EETHS, WARDEEL

A—ARL—bINFUREBRESNDFICHIGICHTIHEDOELE
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Hi B Presentation of Project Status for Thar Block VI International Coal Conference, Pakistan 22nd October 2011

X3.1-12 #3527t D EEER

Hi #8: Interview Oracle Staff on Oct. 6, 2012

®3.1-13  JTavHVIOFEEFEMEIUTRBIHRMLE

JORC Code X7 HMIE., HEEHE L Mineral Resources & Ore Reserves DIfEEZE L
IZHRETH-ODR/NNEDIZEETHD,

RERNIREHIWZET DRI, SEMDERSLXRINDDICERICEC SSCT S5,

3-15



NFXRAVES— )Lk BRAREZECEIT-ERRE - ERRAE

3.2

3.2.1

1)

@)

ESHNRRTINBDERSHILT S1=0. Code [FEBLEREZES, HICHMESHN. &
HEELFEHRET DI, Mineral Resources & Ore Reserves D#F. HXU, REICEHTEH
FTH%,JORC Code AWK ERICEMTELINIE, (EHETETHELEICHETHIHFH L
2700z )MDEERBETMEIC, ZLT. REIC. SHOFHIERELLINOTH D,

Oracle & KESC &M JDA [ZEALTIE, REFMDMREA LE) 300MW T, 1,100MW [Z5Z EIF
TLKABTHSD, Oracle [F. HEIFFEICKRELIFEHBER (EEREK 5 BA/FEDFET
MEAREE US$610 BA) . TDH., £EREE 2.4 BAIEICTIF, MHREE USSL76 B
AIZEHET HTEE 2012 F 8 AICHERLI-, ChTHIHREE US$434 BHHIHT 5212155,
Ff-. EEIRME US$42/wet ton 72oF=£ D% US$18/wet ton T IFT US$24/wet ton &3 53
NDTHD, £EITBREHMEELC 2,4 BF wet ton/FEZ#FI 3, (Oracle Interim Results on
June 30, 2012).

Oracle @7 0Ov% VI CEERBETIZHESTWWARATYI XL TDORY TH S,

- BREEER. SKEKIEE, FBRERE. LB TS, kit EREL A7 I8 KESC M
EDITHER(S00MW) L EZEEH S RO ML RIE.,

- Box-cut ZT3&0. 40 ADEMEH# (non-cored) & 2012 £ 12 A3ZIZEf

- RE-#HRAVHYILIVNMIESERBER(resettlement) TAY S LD ELT

HE

A—)Lix BEARICE TP ELRBERE S U E

Flt+

MR ENEREFEOILE

HEBVRLITONWTIE, HAFDEDBRIETEDEMAERESN TS, BWE. Track
& Shovel, Surface Miner. Belt Conveyor ®#i &+ A%, Bankable F/S @ T+ EEISh TL
5, BEELGOIE. T/NIEDGE. RESBXRFEMNBEDSEC. F—ILik ADEDH S5 i E A ERK
(2. B5DIFIGEARL. BWE, Track & Shovel, Surface Miner, Belt Conveyor WEEEED &
SHBETHERAIN TN, F0OFEIFECHEREBRTEETHSS, FOLT, BEEL
BHEEESRETHD,

HKES%

MRS V7RETEMTANAENDICHL. Z—ILikATIE., REBOLTFIZIEHEKBLIHY.

REFOREXNR L. RRAMDOEKFICERICHET D,

FE MG FS LRLDKXMEDRE. KBRS LU KEEDREEZEATEKIRE—T
SUERIET TISEDON TV, BARRBICIIUTZEEL,

- FIFAFTREG IR KL R
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®3)

3.2.2

CHRIKDLAILEZEDEE

- BIENGHUKETE DI R, TNICXEEH O KELEHRRAENG . KO RATLERTA
FOA—IVEDREMNBECEEN TS

- WTRKEIREMAZEICE>TEEELZITHEH

- BRIRICASHRKDIERELTO, KR AEREIZENTREIY S5 E 0O

- TKFIAICE > TREERITHEE D

S5, TV DK BELEIRKFABEER T D2 —LELEL TS, i FAKEEIZDNTIE
3.4 KXHETHENRD,

mEEHE

MR A—F—(F BEERD BEKDPENRELEREDARERD D,

SO5RBAEAENSESNES: Lakhra Power Plant [CHRF#HIELTLVS LCDC [FHRERA
T—DRBEROREEF—THERTWVENWIENHRIND, D RERBOZHELERD
—EHELBRAD RAT—RINRODRBEERIET HAIDREIRATYFIF ZMEHLVEVT
IWEOREMTHLRELNT =,

HME: BAUARREBRTIVMNEANSET, RELEGUEHETHENHES LTITR
TROGEBEERTLENRRENRHDLDIZTILENH D,

- TR MEERL. CEERGhER AT

- HREGERIERED RFILTIVERENIC L ERIEEE LB RIFIE DXk
- ARES ORYERFIC, AN{AT(Z in-seam dilution DEFFHST H

- DIVLVTERD )=

- EFERBORHRT EFMMLH TLARRDEE ST

- RERMHBRITRETOILOTAUTICLYRMERRETS

RERBELDHEE

A—IVREADARDFHIT, EDBRMBAERANLED ALITEVRALARBAICESR
NTHEY. ARBDOEFNRMEERRE T SROEELZRBSHEABITREL. RITIILENHD.
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Hi#2: Borehole data: U.S. Department of Interior/U.S. Geological Survey
Open-File Report 94-167, with additions by JICA Study Team

X3.2-1 ;ZERIEIEEZE (1)

BE > BE05m - REELTRITE
B’ < [FS0.3m - BRE & —#E IR

®kE < E&0.5m ------- KHE—EIH LN
®H > BE0.3m - AL THIIIZH+

RRBEZEZFRTEIEE ENRE AT LIZESTH, BEMORAST—DEEITHENTEHIE
BIZEETHS.

3.2.3 BARMIHTHER

BROLIGEREKIT. BEROLSGBRMURLIYBARREXLZVEEEZF D, BRIAEHS
Ehoh., ZOFDLARIZESNAS>TIKIGES . BIENRE—MT 5, TOREEAERLONT-
BRICERIND, COBIENHFINDIEHLL FYBEESARBRIREE>TITE. 3BI,
BRI RESN T COLIBREARESN, ZRHAPICASTUKIREA RSN DL,
DI, BITHKKRTHIEITED, HEL, RIMEEF (L, BRIFITRALOTVENSHHE
FOLENDHD, TLTEISTEEHREST DU EN DS, (IEA Clean Coal Centre, April 2004).

BRI, FRT HEMELOT L, B (X REEBRARERBLETNETFRESND, SIS,
FPRIBTHEAERONDE, RENREBLAZ-OE . ChABRR KD AN LTHD, it
ROMDIEBRDIZFE ., VAN LFEEZBRELTERRRNEREZARAATNS, BETIENYY
[CEDBMLAIRETHD BRIV ZTOPRNEBIV DT XEDREMARLET M RIBDH
DBENHD,
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3.3 BEBXRBIEICxT ZEIBHAM

3.3.1 #HFiEMSELFEAKX

(1) TavsLICEITAHFRESTEOHERE

FISEX TIE USGS IZLHMBEREDM, ZLDFENITHNATINS, AFLIzTOvy T ORI
SEEFLUTOESYTHD,

#3.3-1 TavVIORETE

F A

o ]

B =

199445H

John T Boyd (k@)

K EBucket Wheel Excavator (BWE) & K&!
Truck & Shovel (T&S) # HL#

20044F

RWE (k4 )

KEIBWE & KBTS % EEER
Shovel 42m?3, 21m®Dump Truck (DT) :
300 k >, 150 + > Surface Miner{s
(FRAVIBRRILESR L)

20044

Shenhua Group
(RE)

L ERE 3508 L F

201048A

RWE

Variant 1 & Variant 2% &Rk & L TERT
Variant 1 :
Overburden (O/B) [ET&S.
Lignite[£T&S+ICC+BC
Variant 2 :
O/BIET&S+WTS+BC+ Spreader
LignitelXT&S + ICC +BC
BWEIZ DWW TIXT&SH B HFFHAIH R 5T

2010410AR

SECMEC, SCIGE,
RWE

B #2#4RE6m’ Shovel +55 kDT
Lignite£R#E (= Surface Miner 4, & /3
#11% [ [LCrusher / Belt Conveyor

20124 9A4

SECMEC%IZ X HESIA

OB : 2~6m° Shovel+55 k> DT
Lignitet®£4#& : 2~6m?* Shovel + 55 k > DT
4i1% . Semi Mobile Crusher +Belt
Conveyor

Hi88: TCEB

WIFNOEEIZHNTEH ERIFRICEDAEELVSBIZTBVLTIEZE YL, TR TR DOEE
22 (ZDULVTId Bucket Wheel Excavator %2 Truck & Shovel W E#ITHEEEZRLI-HIZHL
TEHEEDLYEL, TNZTNOELEASLEEIN TILLS A, 2010 FLFIE BWE OFEIZDLT

(FH BRI HEER

Hdo

EOTWS, ik - HAMT-ER-FRMEFEEZ ., ) —XFTTIVGHERT
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(2) 7ov/ I OFEGEHRE

SECMC IZRYRESNmFT DT OV 1l (TR S ESIA ITTRESNIREETE (2012 £9 A 3 H
i Hagler Bailly #t/ER) (FULTDESYTH D,

REEE - 360~380 million ton®M Lignite % 4 &
AFERE FE 6505 b2 (1,200MWEHE)
FFE1,3007 k> (2,400MWT it)
FEPE2,2808 k> (4,000MWRE )
FEAR TXRIFEIE Open CutA=® Truck & Shovel
IR SEX DEERH 3 9D 1 T20km?
Ft - L ¥ FOut-side Dumpl=586 million m*, IR £88m
HEK HhFK, HTFKIESUMpIZERET HKFHR > T THEK, 990Isec, FF
FOoDREKIINAS TS54 0 %ELTCOSHERFT 5L AT LIS
"9,
FERIEHM . Excavator 2~6m?®
Dump Truck 55 ton x 136 units
Semi-mobile crusher 1,000 ton/h x 2 units
Belt Conveyor
BTIR - AiklE b3 v TCrusher~, ¥4 XI1E300mmUTIZ, NJL kT
2R —T450,000 b V> REDITRIGAEE, & SHIE12m
L. E9rIIZ15ma B EEE
XigakiaE: 52ha FAMIZ, FEFEFT. Social Facility, B{ETIi5,. HREE. 2
(MSF: Mine AL T, BREE. BRETEBEL U 2—, BE., BKG, e
§9f\/|{ce) A—. ICRFZH - BB, 2T, KOE - (KR FEEZERE
acility
K IR IC L E A FKIZ£96,000m% B TGOSH St S h 5,
B - BEREBREICKRELRENIIDiesel R EMTHIAI NS, RITHTT
DREMILEIEEINS,
PRFHELS - FERDOMBEMRF (High Speed Diesel) 1£55 million literAFEEh T
W5, FE15150,700 litter / day, 15H 5 DEFRSBE,
HEK - 1,000m* B OHKENRAEN, HKREBERZBETELEIh, BLA
HERICEHEFERIN S,
Mine Service Area 370m3/day
Township 500m°/day
Oily water (mine service) 160m°/day
Membrane Bioreactor (MBR) Ti&b. BUKIZEA,
FE SEXDILERME. BitradtiExR150hal=3,000~4,0004 A\ [E1E AT 4

HColonyhEH I b, Pt~DBERIZHEET S, REEHKLU
REOBEIZRET 5, B - 2K - LavEY I 42— 1)
D) I—2a BEENEEND,
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®)

BHX - FIGHNAKBESTHAREINEREIND, TXTOEMICIEHE
KEBEDEBEHIND, FEHBENRE SN,
BEROBEAENFIEDT=. OBIXBRIFEEOERIICKREEINS,
BRIZ. BriRiGERBABIIGATOM CARKICEHENBAKNFIAS
N3, OBREOETERFTORENGIIEKETITHONS,
FFRIBECHOBRARREANBLEDTI=H, BROILWLE LEENTHNDS
(158U EDQETRIFITHIELY) |

ER: A EEEIC(31,200~1,600% DA - FRARFBHENLETH
%, HITTTOERAMNIFEL LD, BEFBEORMER IR T
&Y. Training ProgramM®HETH 5,

WAEDFEOZ LM

1)

2)

FEAXOZ M

2010 FEXRET, BWE [TDOWVTIXFFRIIGIDEL ., HHIE T&S ZRATHENIER LR
2TLV=, Hagler Bailly #£® ESIA [ZTREN BT EIISMIEEAMA SN TLVSAY, 2010
FDLDEBELTEY . NEMICLZELHHENS, REDFIL1E Truck & Shovel TIT
LY. H#1E Out side Dump Area ITHETEATTHh D, In-pit DIEHRELA AIREIZIE 1B
RTIE In Pit [CEOREIND, BRDEFEHEEL Truck & Shovel TITLY, Pit side @ Semi
mobile Crusher THIPFELIzE . NPV RY—TRIY IS IVICEESNESELSNT
LV %, Pit MIEIZ In Pit Crusher Z#5AH, NJLRAUARY —DEMEDIZREITOIAED
HEIDN ANILPIAUAY —DRBRIFEHGIELXTHY. Pit ONETIFSYITEV LIS, Pit
Side THRL TN IUARY—TEE T HHEFBEREENTLOT,

Lignite MIRMEIZHUVTIL, ATEEAPRY Parting ZBET3ENLEELL, ZDAIZIT/NED
Shovel, Bulldozer, Front End Loader SN FIANH#REIND, LEHOBBIIREORE
EANMEVLDT, ZEIEREBERODELHINETEODICEEINTEYRZLUTHS,

FFE LD RITHEIRIIVISII—ITRSBREAFEI SN TLSA., MR EEBDT=
DIZEFFELVNETH D, AV —EDZHIEHILII K (BCM) Bl TIThhdEL TH.
FHEIZRDHKIZONWTIEA—F—TITHNANETH S5, EBDHLIE-HEDHFES
AHE RGO ODKREDEHRAZRHETHY . DEERICIOIEBENTONLIEL
755,

EMETDELSM

Hagler Bailly #t® ESIA [TREN=EMBE (LX) —XFTILTHD, FEEHORES(LE
BOBEHEETYFLEZLDTHS, AR AWMV —NRERICHZETE, ZHH
B TRICHhTOERALAIREL YA XZAVSDIFEFELLVETH S,

EROEHFTEOFMIINETERONSA, BEDEBMIE Thar REBEFEADEH
BEEMR- ABEBREORELSN TS, ERDOEHFTICAVWLOA-EHOY (XX, 18
55m. && 55m. £& 31m. EE21& 350 béEh TS, COH A XIZHETITFEDIRIEA
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3)

EH#OKEXE Hagler Bailly #t® ESIA [SRENFE-EHD A XEEEHEDENT-LDT
H%,

ESIA [ZREN 1= DT DEH 136 [F JICA AEFATHEL-EHEFF-HLTHYR AL
¥l SN b, £~ 2010 £ 10 H® “Thar Block-Il Coal Mining Project, Bankable
Feasibility Study Presentation to BOD ® Final Selected Equipment Trafifz 131 &
HIFEFEF—FL TS, ESIA 1 Shovel EHATRENTLVELAY, 6m3 Shovel O£ fFELE
AIREEMN DT HE 26 BFEED Shovel NMLELLS, KoT Shovel 18HF-YD Dump
Truck BECEHEILH 5 B&45,2010 &£ 10 D “Thar Block-1l Coal Mining Project,
Bankable Feasibility Study Presentation to BOD O Final Selected Equipment [Z[& 26
BINREINTEY ., HICRELHFTTHD, 26 B0 Shovel #EET BIZIE Pit #XKE<T S
WHEMNF DM, Thar DFEL Pit FARIZEWVTIE, BEORUFEESTRY THASAREL
Y. Shovel DHEECEICIZEL TS THS,

B % D #ix%(Z Semi-mobile Crusher ER LAY —AFHLDNZEM ESIA [TRENT
W5, BRIEAED IR, BFrRISETOEE BN RCGSELEY . COAXORARFY
—RXFTILTHB, ESIA [CTELTIE Crusher ~DFAFZBR)LLaUAY—D#HIEREN
[ZE89 D& T £, 2010 &£ 10 AD “Thar Block-Il Coal Mining Project, Bankable
Feasibility Study Presentation to BOD”[Z[& 1.4m gD N+—& 2,000 ton/h DANJLE
AUAY—BEAMNTRESNTIVD, 265 A 24 B DT ILEERT 650 HhoZHiE g D58 D
WHERENIE 742ton/h THAN . BEREOSINRRBFOEFELEEEETHL280
1,000ton/h Crusher O @ EH:EERITRFGLTz 2,000 ton/h DANJILMIVAY—REAFE LT
Hb,

Crusher IZIZBERYO—5—%{# A 1= Mobile Type £H5H . UIPDEITEEEEZDHE.
Skid Mounted @ Semi-Mobile Type TRWEHIETEN S, VIRDETICEHE T, EHIM
[Z Crusher MFBHRENILFOAVARY—DERETITS.

Dump Truck TH#iZEIN =% IL Crusher MEETHREEL. Front End Loader T
Crusher @ Hopper IZRAT A EMNHEREINS, ALV R —[Z(FFBEHX D Hopper
HRBEL. BREFHILET S, E#E Dump Truck MoR)Lha Ry —(ZHEH T 5E (X, Dump
Height DRIFEEIL Y —#EEE D Dump Truck FHOEBEABLDT, £T LUK
DT EIEAD RBEELTHEAADENHERIND,

ZOMOEOZ L

a. BREOERMEER £/ 55million litter DEREEEI RSN THY. 6.5 million ton
DEEZTDHEEEN B-UH 85 Vva—4BELTEHRLLD, EEIRNMIBITHRE
BERELEDHHIENHN D, JICA HEFADOHELIZZERETHYZ S LHIMIND, T
® 1 BEEYHEEEER 150k THY . MBHEROCRELEEGHERLL S,

b. REEEH 20m* BDOKEIL IR)LA 200 FoBD DT #HLVNAIE 700 BIEEDRES
HTHHERAENS LHOL, FEOT)—FERHWSEAERIL ESIA ITRESN TSI
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IS.EEABT 1,200 E0RAFEND NFRAVIZB T HHEEMERHL. 1,200~
1,600 A THOTHLEEIRNMIEHIFHEIIRELB B LELLHED, ABHELRLSE
HIEN 5, FEMICEFHEEMOLFLFEIN . EEIRNLELRDERLEL S, B
RIRAEIS T 2L, EHD YA XEREUELTUKELRFAEBEL D,

R ICE T HIRBEERICRDAREBORMBIEN ARL—2—DREAIFEEEDK
EEEITDDT . ARL—F—DEHBIEETHY. IFFTEABZ RSN TNSEIRY
ThHd. BREEDHBLRZRIBDETH D,

c. BARFE X% Lignite D BARE N MEZEEIZAN, Lignite FREEATE T Lignite Z5EH
IR, FFRIGTOERRIE 15 BURETEIEDH KRN RSN TOWSIDEZ L THD,

d. HEK:BKERFDLENLOD. KD Pit RRAFBFSCRLELH D, T-HTICIEFHK
BAMERINTEY., FRIEICRLTIIMTKOKMEEZETEIE TELELNH D, ChoDHE
KIZRHLT, HFRUTIZL DM TKEDIET . Pit RTOHKNHEIZEFATNDER
REATHD HKRIFOBREIZIOVWTIE, REOFRBREICEHLE THEEZREL TV
BEHHHD,

FHFKEMNBFANERT SV RATLICRRT S EIIZLETHS, —&BIEREHIED
EODBKIZTAWLNAEELZ S EHEN S,

BREEORILIZEFTEHAFICEDIHKIET(IEVERIFIZFEDEITTRMOELTIL
EDN\AX—)LRIETEAVLGN TS, EI5TRLILBFITEELTEY. Z8TIXER
TETOHEEATHONTND, NAX—ILRIEDIGE . KPP OB RENE O, &
PHREZDOUEBEITOTHLRAKIN TS,

FIRREICENTH, RIERBOBKEMZS=OITIHRKR—ITENTONLHEEN
H5o

e. MK BIED-HITHTRKOKEETIFEILELNHY., BDERDOHFNENDATEEN
M5, Nabisar o DIEKITDONTHREISNTEY KL LTSNS,

f. B FAESDET—ELREREER T STEEZ L LHMSh D, F-REFDE
ERIRRICIIREFRTNOZET HFEICOVNTERZ A LTSN D,

g. MSF:EHAOERE. B L5 - EEFZEE Y HFTE I Z L LHEnD, AESDD
AVRSIE—2OWTIK MBICERT 2HEA—RIHEEDND,

h, #4EHE: XEOFREAR T LI-ERET, EORKRICHRT 2 FFHLA MM SEHESN
BRETHAN ., AHMNTSNTEY R A LTSNS,

In Pit Dump Z{T5FIC&Y ., FIEMOEHRLIIRBLITHICEDO SN, LOLEAS,
BESNSBRDENB R THSH=0. HFIEMIIEM LS, Out Side Dump HHEHL T
BORLTHEMMNHRLIRICEDLYITE BFUETEZDERERNICEMTRIEEZRR
BLLIFBRINDIRETHAS, HPHIKRU T EZILTHL, EtEtmEREN. DKE
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[SOVWTIEERERGEL. REICSISCTHRIEIHFERATIENEELL AIDOHF D
KEIAEIET HRIREM L H A, RHRISKEDERISBETHSS, Out Side Dump 12D
WTIEHRAL - #5BY DI LEFICERENGENENETH S,

(4) GEBHERARETHEEAR
RS R IBOFERIEDLEND, RFESN TV SREZEMFFREFH TSI RD,

1) Block I
Global Mining (f[E) Dragline £ 5t xR &LT-AY. Selected Mining Alternative &L T4
FEERLTVNDEODREHIERIEITOTLVEL, BWE & T&S AXK2AKT. ThEh
$&E% Surface Miner TEIETHELDELLEVEDAREINTLVS,

2) Block IV
Oracle M TI& Truck & Shovel IZ&DBXRIFBEMNETBEISN TS, BBkt HIEHRFED
Bk, FAUK-HEKE . BICHLZREERZ TS,

332 AR N—T+—T VR

Thar kEHFREFHEOERMLGEETENE USS30/ton LUTERRAENS, Thar ikHAITRLE
DIREOHTKDOEREIEHAHH, L LEDOESITHFEERGELTIIRFTHY . thE D —RHI7
FILLEELEEERL TEDHBD TR,

EROBFICRAEIZR R OEMRAERS|fiHE US$3/BCM UTTHS, ELMEZNIEEEIRNEE
NLUTTHY. M OFJEHL TS, Thar REAFRDIZE. FILLEMMENBREMELHY ., £EIX
MEBKIFESHEVWEDERLND, FHEEF TOREEHIEVBLETEZLHTHD. T
DFBRELTIE, FBERRED-ODEEERARMRMETHEILLELT S,

Thar Coal Power Generation Potential 2008 [Z[&HE Shenhua A¥ 2004 F[ZfT>7= Study @
ARMAERBRAREN TS, 600MW DFEBRTICX S 350 Ao DR ELBFAFRETETHY . K
SLI=*tg 5% EEEELT 3,765 million RMB (US$454 million) ASRENTL S, RWE DR ETI
650 A AEITH I HHEIIRE L 30 FREDEMRE RFT US$2,000 milion M RAEN
TW5, EREDFMEZEY H&. PHRELX US$1,000 milion UTFERHLN S,

JICA Team [ 650 Ar A EICH T AIREHEELEEIARNDHEFTo-, % EEEIL Shenhua
D2 Ll -M, TEZERITEEREDENTHD, - RWE OHEEELLLE--LD
ERbHNB,

AEOERHZLUTIZRY,

FEWEEE 6507 kv

HiIEA K Truck & Shovel

FEEHOY A X 6m* Shovel & 55ton Dump Truck
BER7ro1—)L Table 3.1-4I12#9° 3

TR L Table 3.1-4IZ#9° % 304251 T6.98: 1
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3.3.3

1)

)

IRR Incentive M20%h" 5 Coal Price &
Interest Rate 10%

PRFLE RffiE =S8R

FHEREME JETROEH %S

AEIRMIDVWTIE BEDBREECLROEFHEA—RIZGRELTof=. £AEIRLDEEER
D BHE BRE-EREE. ZLTREERFORMENETHD. EEIRMER/NRICT
BIZF ARL—E—PBHEEDHENKYTH A, &L \EZRRD Availability & Utilization ZHER
THLRFEEIRAMEBDORTHD BROBAFKNELTH1-0. REEELREHFLE
BETHD. SVMRANIE. BROEFELHRENTOHEEITRLAILTEFNIEESL,

BIBETOFHTHDE BVRILICERLTEEIRMIEDDEELS, LHOLENS, 1Bk
AEMNREDFTTORUBAIE T HRVETH LM X NARBDEEIRNKRELGHEE
52%, Z0O#FEFR#T 5161, Incentive &L T Equity Portion [Z%9 % 20% M IRR H'iZ
EINTWS, ThizkY, EEEURIAMIFELGY  BELBOMLGLD LGS, RIZEERDRTE
it O EFERMER S LEEL TEOH TH BRHIGRRICDOVTEIBEINIRETH A, 5—IL
ROMAFEICKY. ERDOBIHENEDIILWNEITERSINDS,

BAEIZE TSR R EREM

BRIZEITH2AREEDEREFRIK

BARIZBLWTERAERINLDOE 156 HIEDBETHS, EELLTRREENRFOTHLD
FESE(E 250 FUEIZR AR, ARIEARICHITHEELBREHREAY . 1940 FIZ(XH 600 D%k
M5 5631 BhUEEELI-, ZDBRKRBOEEIZKIYIBELGEST-AY. 1961 FOE—VEFIZIL
5541 FhohEEIN ., COYBKFICIEIRTIRICHTEHAAKAEFERLT =, BIHNDERIEAD
BAREDEEBEFHNOBENSERNEEILEOEST. 2LORMEAFILEREG SN,

2010 EQOBHARIZE TR RBEEEIEI— MRk EFERREEHETH 185 BAMTHSH. 99%
LU LEZE#ARIZE>TLDRRTH S,

BEDOBARERNEREERILEBECESVTMIEISTHOATNSDH THS. 1RIENTAER
EEITOTLADA D7 RIGIT/NRELGERFRET O TS, EEEEN 120 BAUEET.
EHEED 1%ITH LV, FELENLBEENARREEMLGETHESN TS, LIBEDON
BEICITILBERERMELTHELLREMSHY. BN REENSEV LITHDELEKL TH
EEREEDBAMEAHD.

B R RS

AR DRI, BRIZEVWTEEMNMTHON TV SBEXR R R I TILBERBEDRESNA TS,
—HREIIZILE TR O SRR R B THRIES THN TEY . /MRIEA Truck & Shovel ARMNRAS
NTWD, &2 T, Thar RERFEDSEICLGHEFEVENTH S,
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BADRMESRERDVNEYT—2aVvFITHLOBFIZLSRHEA#>TEY  IETLEHHRO
RILFLRETHD, TOM. MEOREECHKLECOVTHLURICEVWTLERGMET
Hdo

LT o7 Y U TERH

BE3.3-1 dtmEEXFERX

(3) HIARERIESM

BARIZEVWTEHEZ DHRRFEA XN RASN TE =, REME. ANITKS/MRERRHIT
NTE AERERLEIE SO, OO D RIMLTHEMBERRKICRYBA L, RILIIBFDOX
BEXRTENORMOE LEED -, KRHGTREARXETRT,

1) REATEHMBICRR
REXTEHBCRRTRECENZETEHRAPTHEAVLGATOSIRRAXTH S,
BRICEVWTLTERORILTE RSN IRRBICEVWTRVEEEASVRRART
Hd. EMEFRIBVLIHAREEKEL,

XBEOZRIFEEZF(PRS: Power Roof Support JBEERE)) TITLY, $hFT—2ar Ry
— (AFC: Armored Face Conveyor) EIC##EHENT-FZ L 75— (Double Ranging
Drum Shearer) TUIHIFEAZ(TLY, AFC &Y F#& (Main Gate) DR T—YA—4—[IiE
mEnbd, tIHI#E. PRS [ZATEL TROUIHEINIZHET S,

FSLD 7 5—DROYITR—ANIL (DT DHRICEIVERSARX) ZANRIELZLH S,
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Stage Loader : Drum Shearer

Drive Unit of AFC

HE : SRLT>S=7y) oo REs
X3.3-1 Ze#mitREXFRRPEXR

Hi# : JCOALEBEEH
BEE3.32 StetiibLongwalliR ik o 534K 545
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2)

BED YRR

BEXRTEHGL BHERENIRTRAEZZIRTEARTHS. TERMILETOFBIR
ERTEZALLNT-, REBERNIEMESEFF—rarAv—ThkziEEL., @RS 20
EREICEHIENSTTEAICIYFBABISRTIE S RREMERAVSBEEOAAI
FROGEENE D BEICIFERBTLKEHELNH LS, REKESGEAEATHY., F
EPAMLADRIMLBTEARRARISERASN TS,

REZHRER. WREERY 5. KEHKBEIHEL. ARV —ZBEET S thLBMEID K
E#HEENYARZERIRT B,

(a)Plane view

1.Single Prop
2.lron Bar
3.Wood
4.Conveyor
5.Shearer
6.Install
7.Remove

(b)Detailed

- . allim +
fc)

(c) Cross section
HE : JCOALKBEEH

[3.3-2 #EHvNEREEE
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3) HERx
Room & Pillar %4 (& Board & Pillar 485, REZEALTRRERTHA AT HRIALTD
ATREME T BV, BATRHERBXRRARASNALUAICEANICEIRERELERTH
21, ERTEHFYRASN TLVED ST, BH TIE Continuous Miner THIAI-TRAZETT
LY. Shuttle Car T:EWT HIFEN Z<ITHN TS, Pillar 2559 D TERIRFE T REXF iR
FYEWN, MHREFNESOIEHEREXRRIFEDRELEEZEDEL, /ARILDE
IME CHEATLR, RBRICRAAZEURT 5AELH SN, HhBL T (XEBTEG,

HE . JCOALEEEH

X3.3-3 HEREXROBEE

HE : A —h—h420Y
BH3.3-3 AVTA=aTAIA(F—

4) RARR(M2K{LSL=A)
30 EULORERORMETRAVONRIBEARXTHS. ANERDI=DHRERITEA, #
WALDHLORIERORE THREN AR TH L. RIFRE DGV, HLOBDFTIEM
EWELT D, IPTRHI—ILEVIICEDEEARBRENITONS, BRIFFSTITTE
NWTEERTY D ABRETRILF IRV —POREFCHEELNETERT 5,
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SpfE (iE)
- ERpALE

TR AR

HE ZHAERLEEN

X3.3-4 £FEXOFERBER

5) KHiEx
EEKEERBEOE=FZ—THRKL., REZVNYBRITRRAXTHS. KEDKELEL
L. KEBRZBTHRL, BAKRICNLFIUARY—TER T S, KB TROBEN 5
BVNIENBRET, EOBGMBEZFH TLERTEIRMTIEARL, Tz, S BIERR (THLL
EREDE LAEETHRCERIEEELL,
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25 ~ 30M

HIGH PRESSURE PIPE /
7
MONITOR
FLUME"_/)ké%Zi24éooozza

HE ST =T Y U THREN

X3.3-5 KARR Y FR E T ER

HE LT ST Y VI HRER
FE3.3-4 KOFERAE=4—

6) ZDthdDERER M

RENHEREINDDEEHRENDOHIAREEET S0, BaEHRMiTRENEAONT=,
TEOHEME, HRMIZEFVLLLARILOEDTH D,

MR E D EEIR T

AR - REEEH - BAFAHIEXR

=R B F AT

B E R R
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3.4 KXHE

3.4.1 #TFKOKR

A— )Lk AT D EKED 3 BOTRKENHD, FKEDHEETOVIDLR—rIEIZE
BHE00. FKBORKEFZLTOITOVITIRIERLTHS. #>T. SSTIEHTRKOKRED
Byy Il DF KBRS EBICEDNTRARSIIIZF 5 (Sindh Engro Coal Mining Company, 2010)
3.4-1 IZHEKBERRERITRT EEBIT, TOREER 3.4-1 [TFEEDT=,

H{ #8: Sindh Engro Coal Mining Company (2010)

X3.4-1 2—)Lix Bt D KE

R3.4-1H KB DS

Depth / Permeabilit
Name of Aquifer Lithology Thickness Recharge y
(m/sec)
(m)
Bottom of sand dune, .
(1) Sand Dune Aquifer | fine grained silty 500__650 / 10Rr?"|lrrr]1flalgar 7x10°
yellowish sand y
Bottom of subrecent,
2) Coa! Seam Roof silty to coarse sand with 115-120/ Poor 4
Aquifer . . . 1x10
(Subrecent Aquifer) partly substantial 0-12 (Indian side)
q fractions of fine gravel
Bottom of Bara
formation, 3
) Coa_l Seam Floor medium to coarse sand, | 180-190/ 100 Mm'/a 1x10™
Aquifer . . From Northeast
. partly silty with more or 30-50 - : (pure sand)
(Footwall Aquifer) (Indian side)
less numbers of small
clay (stone) beds

Hi#: Sindh Engro Coal Mining Company (2010)
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(1)

)

®3)

3.4.2

FICHRARF=KIIT A—IILFHDERIE. £FRKERBAKOMBAZH LM HKED M TKIZ
FEOTULVS, BY 2 DOFKEBOHTKIL, LOMDFEHFICEFDOFIAILELNTLNS, £TH
wHKBOHTKDKEXSKMET, TDS DIE(X 3,000~8,000mg/L Z:=~F (Sindh Engro Coal
Mining Company, 2010),

¥ EREKE (Dune Sand Aquifer)

BEMHEKBIEL. AVFLEHTI—ILkBARFIZEAHLTLS, REKBOESIEHT A
0~5m FBETHS, th FKET—MRITHRET 50~60m D EMERMITEVEEDER A
EIZHY. TOEERIE 2m BETHDI. FKEOHBENEEROVIILNERDHISHES, FK
%¥1% 7 x 10°m/sec DIRETH 5,

HKBIEIBRRICKIEERBICL > TEBESNS  EL.EHMEEEEXERRENY
200mmiyear EDIRNT &, FIRERFEEM 1,900mmlyear EZWNT ML, EEEEZ(E 10mm
UTOREEELH S,

jx & £ E3H# 7K /B (Subrecent Aquifer)

AKEKBIZEEIGEVBTERIN., 2— LR AMIBICEL LTINS, —SRELHLE S %
SV IILNER ~ N SEY ., BIEIIKERS T 0~12m. ¥ 6m THD., BKFEHHIFTISATIZK
STETRLOD . EHTIE 10*m/sec BEETRT,

A#EKEBIL, Z—ILERBENDH 200km RO/ VR ER FTHEBYOFRBEZEINOHE
INTWS, BKBFEESN, EHKEBEIEZLEEOMEMNEKBOM FKEELELT—EHTIE
B, E=-—ETIEREBENS LY,

ix [ T &8 7K /8 (Footwall Aquifer)

AHKBIFI—IL D IFFELBICHFT A MEDETEFTKETHD, BEEHIZEIZLST
Z1EL. Block Il Tl 30~50m, Block | TI&#) 60m THD. mKEITF ~HW THEESh, —
BIEZLOHL (B BEESVILNERELD, BOBKFIE 1.5x10"misec BETHD. ¥
T (B)BHIRET IBEICIE. BLADBKFEHELT 10" m/isec %, TKETILEEIZRA
LTLS,

HTRKIFRE LB HKEERBRIZZ—ILERBMNSH 200km ILRD A2 MU LR T A HEY
DABERENOEBEIND, HKBEIEESNSVKEZE T S, KAHKBIMLDEEKA ., &
EMNDEIFIRETRIET =D DR LGS,

HeK

HOKIZIE, RFAKEHT KD 2 DDKBEAHIFONE, oDV AT LE—RIZHILD
DT, FBRRENMORELFRFERERLET S LTRARTH S,
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1)

)

#hFR K DHEK

Block Il TIX. BEEREERI N OTRKDHKE . ZFEICHE T BRI (BREE 100mm)
DKOPKICET SN 12 BETHIZLEREEITHRIALTWS . BEEDAFHERE
80mm DHEKIE 1~2 HTHS, A AHIEMNSIIBZE~DRKDRAZLS =0, 2 HRTD K
A LDOREZRMETE SN TLIS(Sindh Engro Coal Mining Company, 2010),

# T KD HEEK

HTKDOHKEEZRELS=0 . BREKIEEICEDHEUER T/KET /)L GWDREI A Block II T
[ZERAIN TS, — RS TKOKR I Block Il L5+ Block IZEWTHIFRIZRILTHAS
END, ZDIIaL—a BRI Block [CTHBER T AT ENTEETH D,

Block Il THEAINEZETILEBRU=ZRTOZEMTKETILTHS, ETILILEEIE
9,700km’, EFEIL#) 400km THD. ELITKETILIEZ 2 BOMERE 3 BOHEKEMD
5%, mKBRDRNIIKT 2 X, MEBADFRNITERE 1 RITERELTLND, ETILDEE
E.RIEH. EREMHIEKR 3.4-2~K 3.4-4 [TFEEDHT=,

Bt FALFCRAIEZEZRREICEDICE. BER 600mm DHEEBHIWVIEZEHFE 110
AEHITEIBELH D, 2L —a DFERICKD L. BRI DM TKOEFEIE 2012/2013
FE D 2024 £FET 35Mm°la THD, TDH. thTFKDARIEITIRET THEO 2520Mm*/a £T
RRITEDLLTHL, KB (LB T ERH KB (90%) MEM KT, kB LEHKEMNSITH 9%.
WEMHEKEMSIE 1%UTTHS,

2TOHKBEMNMSIBKESNDKIE TDS A 10,000 mg/l [ZEL., D&Y NaCl BEEZETHA
KEDKTHBD, COKITIYFIBREOT LY —ILEHNZERMASH 7Tkm O ATHEKMIZO VR
MERFEERD /N1 TS/ BHRTHKESN S,

BEKICKD BTG T KEADEEIL, 22— 3> DHERNSIIREMTHIEEZEZLN
TW5, LLgh s, BRERITICESE WENHKBERE LT KEDHEICHLMERDE
KFRHA 1 x 107 m/sec ERZFVGE . BEMHKBOU TKINRE LDHEKE~NZETHE
BEMENH o=, T T ERMFHKBIHFKICE - TEELZZ(TAHILEREL. EKIZESTE
BEMADLIaL—avhEBENTVS, FKFAFEREBLBHKBICERET HEL.
15L/sec MDIKEDHFEZREL-GHE. 65t 13 ABETHAHIENTENTLVS(Sindh
Engro Coal Mining Company, 2010),

DEalb—iavickbe WEBHEKBISHENRNSETIZE+2EREN A DD, LIzAD T,
REMOFKEOM T KELIERCEZRIVITLDDIEIENEETHD,
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& 342 ETIVERE. BNEREIUVRREY

_ Area 9,700 km?
Model Setting -
Perimeter 400 km
Application (Code) GWDREI

Analytical Conditions

Analytical Method

Finite Volume Method

Analysis Period

2012 — 2100 (89 year)
- 2017 mine bottom reached
- 2045 end of activities
- approx. 2110 groundwater levels (i.e. when the
final lake shows no rising water table)

Time step

1 year

Initial Condition

Observed GW contour

Aquifer Parameter

Referto Table3.4-3

Analytical Case

Referto Table3.4-4

Calibration Model

Effective Recharge

5.15 mml/year

Shallow Well Abstraction

5.15 mml/year

Pumping Rate of Deep
Tubewells

4 wells
- 100,000 gal/day (whole year)
- 80,000 gal/day (whole year)
- 75,000 gal/day (half year)
- 25,000 gal/day (half year)

Boundary Condition

North, west, and south-west: Interpolated water
level
South-east: no-flow boundary (Rann of Kutch Fault)

Prediction

Dewatering wells

Total 110 single or multilayer wells of 600mm
diameter

Infiltration wells

Installation in 2" Aquifer

Inside Dump

Kf=2.0x 10"m/s

Final Lake

Lake Surface Potential Evaporation = 1700mm/y
(1900mm evaporation — 200mm rainfall)

Hi #: Sindh Engro Coal Mining Company (2010)
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+&3.4-3 FAT/NSA—4

Permeabilit Specific Storage Effective
Formation Aquifer / Aquitard y Coefficient Porosity
[m/s] 1 .
[1/m] -]
Dune Sand Dune Sand 7.00x 10° 1.00 x 10° 0.25
Sandy silt / clay 1% Aquitard 5.00 x 10 - -
Middle/coarse sand | Subrecent 1.00 x 10 1.00 x 10° 0.30
Coal seams / clay 2" Aquitard 1.00 x 10° - -
Footwall sand Footwall 1.00 x 10™ 1.00 x 10° 0.30
Hi #: Sindh Engro Coal Mining Company (2010)
&3.4-4 BfTr—R
Condition
Case Scenario
Simulation | Basic Simulation of calibrated model Refer to Table3.4-3
Simulation I 1* aquitard : Kf = 5.00 x 10® m/s
The influence of the mine on the first aquifer (Sand
Dune)
Simulation 11l 1* aquitard : Kf = 1.00 x 107 m/s
Simulation Infiltration simulation on the basis of Simulation | to I _ 3
S . st ) Infiltration rate = some 6Mm”/a
\Y minimize the influence on the 1™ aquifer
. . Recovery period and development of residual lake Potential evaporation = 1700mm
Simulation V . e ;
without any infiltration and production wells (on the lake surface)
. . Determination of the influence on dewatering quantities rd . _ -4
Simulation when the 3" aquifer has a higher permeability than 3 Aq_wfer Ki=150x 10" m/s
Vi assumed (50% increase)

Hi #: Sindh Engro Coal Mining Company (2010)
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3.5 fhnkBEREFREOKR

3.5.1 A7 7DMODKREED LB

1)

RAE i

1BR [EHEFR DS DG TEMIH TKIREEGHICEAOHLT RSN TS, TFKIZ, FRIEA
EVCEESNAIREREFAT S LTREGEEEEZ S, BRI EXGHBRIENERRIZIRE
LTHEY., FREITBEITLRLHERE NS AV RERDRAE (Neyvel) B dhld ., RERGHE K4
DT TORFE-EENTHONTNS BRERVGIINLEIET HEVNS LIRS R
HITPEL,

FAEVBDOBRARIIIEYHESNE=DIF 1961 &£ 8 ATHY . BEDBRILELIZEEH
BRLT=DI% 1962 &£ 5 A T#H S, Neyveli Lignite Corporation Ltd.I&, IR, &£/ 24 BANEE
KIEFECEEL. IWTHRERT(2,740MW) ITHFEL TS, F—ILikBERIEY RB O E T
DFREEE. T 3.5-11TRY,

£3.5-1 A—LEREERA(EYRADMBESETOR L

Thar Lignite Coalfield

Neyveli Lignite Deposit

Geological age of coal-
bearing formation

Thickness of lignite

Overburden condition

Unconfined aquifer

Confined aquifers

Resources

Annual production

Strip ratio

Quality coal rank
Moisture (AR)

Ash (AR)

Volatile Matter (AR)
Fixed Carbon (AR)
Sulphur (AR)
Heating Vvalue (Ar.)

Bara formation (Pliocene)

0.2 m-22.8 m (cumulative thickness 0.2 m— 36 m),
Max 20 lignite seams

Upper strata: dune sand 14 — 93 m (ave. 50 m) sand
silt clay

Lower strata: Alluvial deposit
m) sandstone. siltstone

11 - 209 m (ave.150

Sand dune aquifer 0 m— 5 m thick. The groundwater
table is in general about 50 m to 60 m below ground
surface.

Coal Seam Roof Aquifer (Sub-recent Aquifer) 0 m to
about 12 m thick

Coal Seam Floor Aquifer (Footwall Aquifer):

30 m to 50 m (Block Il) and about 60 m (Block II) and
about 60m (block I)

1 75.506 Billion Tons

5 million tons (Block 1)
6.5 million tons (Block I1),
2.4 million tons (Block V1),

6.6:1 (M :t)

Lignite B to Sub-bituminous A

46.77%

6.24%

23.42%

16.66%

1.16%

5,774 Btu/lb (3,208 kcal/kg)

Miocene age

8m-27m

Cuddalore sandstone 45 m to 103 m
(lateric-clayey very hard sandstone )

49.5 m thick aquifer above lignite Cuddalore
sandstone

2 aquifer zones under Lignite zone

Upper : 27 m thick

Lower : very thicker extending to the bottom of the
basin, upward pressure of 6 kg/cm? to 8 kg/icm?

2 Billion Tons of Lignite Reserves

Mine | 10.5 million tons,
Mine |- A 3.0 million tons,
Mine 1l 15.0 million tons,
Barsingsar 2.1 million tons
70:1(m°:1)

Lignite (no coal rank data)
53.00%

3.00%

24.00%

20.00%

0.6%

2,400 kcal/kg

H #: Base data from TCEB (Thar) and Neyveli Lignite Corporation Limited Web Home page
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Base map: The Times Atlas of the World

B3.5-1 A2—J/LkAERAEYRADMER R

RECHARGE AREA OPENCAST PRESSURE HEADS:
MINE OVERBURDEN

LOWER AQUIFER

UPPER AQUIFER

U
PARTING CLAY

LOWER AQUIFER

Hi#2: PPIB Pakistan’s Thar Coal Power Generation Potential 2008 Hi#8: R.N.Singh, A.S.Atkins, A.G..Pathan 2009
X3.5-2 #—JLxBI Ry OEEE EE R [3.5-3 RMAEY kBFHKBHZR

FAEYRBOBRFEICE. K4V DEXFEBM T. Bucket Wheel Excavator (BWE) .
Conveyors & Spreaders BNEA STz, THE. AR TIENOTOHATHoTzo A—73—/\—
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TUH 50-95m EEL REXE 10~23m LLLEMIEL, R L HIFAEERMIEL#)5.5:1 Hof=h
=ILIE. 5.9 EOPLEASTLVS(FE 3.5-2), BWE, Conveyors, Spreaders DRMLGHEEE
TERENTHNTLVS,

#®35-2 RAEURKHEDEEELF L

2009 -2010 2008 -2009 2007 -2008 2006 -2007 2005 -2006
Target Actual Target Actual Target Actual Target Actual Target Actual
Overburden (106m3) 15.2600 15.9425 13.9900 14.6344 13.1200 13.5826 11.9500 | 12.8700 11.9500 11.9659
Lignite (1050 2.1750 2.2338 2.1140 2.1307 2.0050 2.1586 2.0400 2.1014 2.0400 2.0435
Strip Ratio 7.0 7.1 6.6 6.9 6.5 6.3 5.9 6.1 5.9 5.9

Hi#8: Neyveli Lignite Corporation Limited Web Home page

)

FAEVBRILDEEZIL. BE, Z— /LA THEIN TS EEELYLEVNIEI N DST
BWE VAT LNYNELLIRBLTVDDIE. ROVERERBROBERNH =MD THD, —A.
FHRICARLISELTWASI/IEDOA—IL iR A TIE, LLEIRERA VS Truck & Shovel T
ENELLHIESN D,

RAEFEERM

5|F : Website of Neyveli Lignite Corporation Limited
BH 351 FMEURBHNOE-RER

FAEYRABIZEZFAFTNAOHOIAOFTOREFRAHSD.° FDILDE_REFTNDEES
35-1ICRT . F=. TNEFNDREFMDOBMESERK 3.5-3 I12RF, HE. 2HFTT 250MW X 28
DFHHJRTOADIINDEITHTHD, —DIEFE—REFMOER)ITL—R, 35—DFFEZKER

% http://www.nlcindia.com/index.php
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DIEHTH .

& 3.5-3 HEREFTOME

Unit number &

Station Name ! Total Capacity Remarks
Capacity
: 6x 50MW
Thermal Power Station - | 3x100MW 600MW
Thermal Power Station - I 7x210MW 1,470MW . .
Pulverized coal fired Drum
Thermal 'Power Station — | 2%210MW 420MW type (sub-critical) Boiler
Expansion
Bar§|ngsar Thermal Power 2% 125MW 250MW
Station
Total 2,740MW

Hi#2: Neyveli Lignite Corporation Limited Web Site

35-4 MoWHMRRRAS—LKABAMAXERALTNSILEZRLTLS, iD=V

RERDOARXEFIEL TS,

H# : 600MW Thermal Power Station-1 Neyveli Tamilhadu

3.5-4 HEEXRD R
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