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AC
ACC
C/C
CCTPP
CT
DC
EIA
EIRR
EOT
EPC
FIRR
FOR
GDP
GIS
GT
GTG
HRSG
HSD
IPP
JICA
LOLE
LOLP
LTSA
MOE
MOEN
MP
O&M
Pre-FS
RO

ST
STG
TDS
TPP
uUsD
WTP

ZLD

Abbreviations

£y

Alternative Current

Air Cooled Condenser

Combined Cycle

Combined Cycle Thermal Power Plant
Cooling Tower

Direct Current

Envoronmental Impact Assessment
Economic Internal Rate of Return
Equivalent Operation Time

Engineering, Procurement and Construction

Financial Internal Rate of Return
Forced Outage Rate

Gross Domestic Product

Gas Insulated Switchgear

Gas Turbine

Gas Turbine Generator

Heat Recovery Steam Generator
High Speed Diesel

Independent Power Producers
Japan International Cooperation Agency
Loss of Load Expectation

Loss of Load Probability

Long Term Service Agreement
Ministry of Electricity

Ministry of Environment

Master Plan

Operation and Maintenance
Pre-Feasibility Study

Reverse Osmosis

Steam Turbine

Steam Turbine Generator
Total Dissolved Solid
Thermal Power Plant
United States Dollar
Willing to Pay

Zero Liquid Discharge
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1. SHEDO R

AT 4’57@:@75%‘-@31 LS R DT A T 7 mEER IS 1,000MW o
KIVFEEPVERNZ )5 FMER OB EICHLBERIEFREZIE L, Tiidid (Pre-Feasibility
Study) D¥E Fﬁ@_ LERHLE D LT AREL, 74—V U T FE (FIS) %179
LD THh D,

===
2‘ ﬁ/‘?\

A 7 7 EIZB W TIL, 2008 4FKf 4T 10,000MW DOFEJIFFEIZK L, 4,500MW O FEFERE
NLPHELTELT, MFORBIZLHRE, ERLEMZOFEOKT, Tﬁﬁﬁ%ﬂ
OREIE, B LT EBATC R T B W2 AT 83—y O, FIBR BTSRRI
L BE DIFE Elﬁék%&%ﬁﬁﬁﬁﬁmxﬁﬂibfwéo&k\ml_‘
HIRRKOBNFRERIIEIH O N7 Xy N ThHDH, TOMEEH, LSO EEHTHICH D
TR S ERFTEME oo TV D,

BhHE 7 Z—IRPRELEOESSTFO—oThHY . MERIC L2 EEFKLE LT
KT NVLH A TR EHSIERE), (Bt s ¥ —EEFEE) (7L NHKEH &
7 2 —@HEE ] REFOND,

A 7 7 E T, KBS Ol T— HIZ 10 REFLL o ED e < %, i RATE R F/KE -
bt a b & T D HMEA T T ~OBE NG RLE R L TR Y, BHEY
B —DIFE=—RImE < FHCABEREE, FHBEERMFOLEEREGE > TND,
ZDT, AT 7 EBRHIFR DS EBUFIC 3 U TR R BT FE) IR
FHEIL VD, ) IR AMHREEAE L CE -, ZNEFT. 2007 4£ 7 A5 2008
£6 H £ TIHIBICIZT P& (Pre-Feasibility Study) % 32ji L. A S2EmH 12 #isfh»
b, ¥ v b7 NRA T (Shat Al-Basra) 23 F8EEFTEGRR At & L CEE iz,

AT BN H =T, BE - LB - BEMROFEREHENI STV RN T
Wik DIEE 2 2 M &M S 72 i®%ﬁ$4/£75>1%ménﬂ\m\: CEENHEE LTET
bivd, Fild, —miz rﬁhbfm\%éﬁ“EﬁODﬁL%quéf: . AT 7 EEE M

FEEFHER T L DR EMmR N 2 & wt%&%ﬂ@@f%wakD\m%fﬁ
11~12 A2z a & v EIC fWW(@j@ﬁ%%@ BESEO MRS, A%RITET
~ AL —T7"Z (MIP)IZ IPP [ F R EATOFE &V AL TV BXRESTz, RIS#ET
AT 7EHENE LV BREINTZE MP EZEIZBWT, E#EREMTHLI v v FT L
SNZAZIE, 2011 EEICEMT O FEEBEME L THETONTEY, T0%A 77N THE

URSHA BRSPS TIE. A T 7 BB MP IS0 CRIR B Z 1,000MW SAEE L TWER, 74—
YT A REOBEMETA T 7 ENEANOHIEOEERH Y | BHFEHRLZ 1,800MW % (900MWx2 )
IR,
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BEEITONY Y v BT UNRZRTUANDOY A NEEOMLEMENE U, B DN T
1% 2008 4 1 AICHEN /e S 4L, PG EMAS X 25 4 T 7 7 4 7 —/1(0.21US & R
5215 £ 57 F 4F—(3US B MNehoTEBY, £0#%b 85 77 F 4 F—L
(7.0US & MZ& BIE L LI sedElitg o5 & BT 25 LT D,
ARFEEOFNEHERE XA 7 7 [E%E /4 (MOE: Ministry of Electricity) T 0 | Bk « i%
i o0iE s - MEFFEER & BRI O WG ICELE AT D, 2P, LWFEROAMAL - R
LIXTEIN TR, A7 7 EELOE I O#EE « MRFFEEZHY LTV S HE
T, BIR OG- FIFEIIH P Ok LK T C 940 v RE 22 HERFE B H B RV &P %
L) EEToTCETHEY BEMITITEWER 268 L 87 TAOBEZHEL W5,
5 HLIEEMITR L 72000 A, BLERITH 3 T AOEN LR S, ZNENORICH
T D3 15%F2ELERL L T\ b

A Z 7 EBF &0 BB EBUFICR LTl BIFE R & L CRFEEOEREN - 2 &
DD, AT X0 FE ARG ST 21T ) D Th D,

FRROEREEE A, KHAIESE OFEMIZH 7> TIIRHIIRO JITHEE L7,

- HEEATEOMU L S AR OMHEIC A -8 &
- HEANT=LX—ERO A ZEH

- HERRES=— XL E e E O N

— KRR BRI BT D~ & i

- KEBLK BT LT D~ & BRI R E X
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3. BTN
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Stage-1.J&REH A

B ESA T TR D EALBORE KOG
B T RL¥—% s 7

o RBMILER IR - Be0E. Tfa T & FhE

B L OBIHECR

B EHvs 24—, BIBOR

o FBAIRE, BhHTRRNR

o CEJEBAFEEE, RFETME

o ENEK, EREHE, a2 b

Stage-1. JLEEFHA

ags

B BEEE R - fEH - SCEROUEE - oHT
o EFEAEEF. BEEH, RARE.
R T &R E R, Mgt s
it
o SESERTIK 3 ERT OERRT OB
AR
B ERESEE
o PEETESHLH]
o O K IIFEERT EIA OB
B PEHEEDO L 2—|C L AL

J\/L

Stage-2. FIS kI 5l s D38 E

Stage-2. F/S x5 s D E
B EINFRA S, AR

Il

W ENERA T, R
B GBS R OB R & FIS My

ILODEE

Stage-3. BAZE rIREMEIRA

Stage-3. PBi%E rlaENEFIAL

B G, HADOEBRTROSH

BRI AF DR ME L S

B EAE 72 5 E S - HER RO R
,ﬂ‘ B L O 22 B A O LA Dk

e fif X R O 72 b I H B O

B HHIEE A 0 FE it
o BREEALASELE B A
o HUEMHIE, HEFRAE. FIIKCSGHA
B R
o IEERAW OREEY - LB OLER
o FEEH BEEEOEE
o VEEREES OFFEE c AR TV a—b
¢ Kz&nﬂﬁ‘ j}IﬁIﬁ“E@—LK
B ERGEALSEE
o BRBERETH LEMEOBRR
¢ BETEARET =y U A MERKE
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o TG RRE R R O E PR

Stage-4. FEFTERES

J L

B AT R EMAHCBI T 512 S
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Stage-4. FEFHHEMRTT
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4, FHAERER

41 BEhHEI F—DHIRE R

A7 7 EIAEIX. 2010412 H 1220304 F THIE L7ZEFRE B~ A X —7F > (MP)
FIRELTWD, ZhiL, KEOEE&ZEIZL Y Y%k (Parsons Brinckerhoff)
DN ZFTHERENT= b D TH D,

[F] MP (2 X2uiE, 2010 AEREF AT, £ 12,000MW DOFEJIFEEIZRT LT, BEXIHAEIX
9,700MW (A 7 b OlEATES) 700MW %5 ie) I E T, NIRRT > T\ D,
DIz, FWERIMOFENLIHT HMMIH Y . FEANRAEHEE/11E 9,000MW % FE
>THEY, LOLP (Loss of Load Probability) fii% 72% & #8E X b, Ziud, R 8,760
A D 9 B T2%IZFHY 9% 6,300 FFFIIETREZEIx L CHao i e TE 97, T
) (Load shedding) Z1T-> CWAIRMZRL TV 5,

2030 FE CTOBEBNTEME L 4-1 ITR-T, 477@6DW&E$i$¥W7%&V%
RIALTEY &ﬁ&ﬁ®ﬁ@ﬁkﬁé” TS 2011 FLIBER E MO RIAE T
Wb, 4% 20 £ TE 1359 20,000MW HEA04 % & 485E &, 4E 1,000MW F B
DYEMMREIA TN D,

(MW)
50000

40000

30000

20000

10000

2010 2015 2020 2025 2030

K4-1 BHEETH (Source: MP2010)

— T, BIRBAEEHEICOWTIX, EEZRLT—THHAaM - WAZBRELE L2
ﬁ®kﬁ%$7m/:7%ﬁﬁﬁéhfkb AT A BN EEICS L LE S
EHEE WML 9 D 720121, B4 1,300MW FLE DO ERT &2 &k - BT 2 LEN D
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%o [l MPIZEW TR STV 2 BB SR I 2 X 4-2 (TR$, BANRE 27T
WY ThHD,

- FEROMARERERE D BHEE1X, LOLP fif 0.3% (Loss of Load Expectation: LOLE fi
T 26 FEHFEE) L LTW5,

- YHOBHRLEMET D20, HIYCHEN TR AL —E L (GT)%
FEMRAICBRRE T 2, EOERIZ, FERT 2BHZ DWW T, 2 O8ET ¢ Y il
FFREZRIREL & T 5,

- ZDB, HADNSA T T A o w Bl U BRE a2l 72 T AT 5,

- F, HHOBIARMEEEBNE L TERE LT A Y — B 3B E MK
Wie, BUhBEom EEZHME LT, FRAZ—EY 2 RIZARY—EV 1A
LT, av Ay KA 7 Uk x K5,

WS ST e GT | DE W9 CC MBS Hydro | IC —e— Demand|
(MW)
40000
35000
30000
25000
20000
15000
10000
5000

0

2010 2015 2020 2025 2030

(Source: Study Team create based on

Xl 4-2 TEIRERAFEEFE

ZHUTKRY, AT VBNV AT LDOKNFEERGEGDFRITIRIILET 5, 2015 FF
Tld, BAHBL LTIy TIAIA I NTAZ— U REFRELHBBL TN 20D, BE
Boh=R1% 30%REE THER I 2723, 2016 fFLIR, BRRE LA —ErDar (v
RY-A 7 WAL TS Z LA T, FHO 2 34 R A 7 )L k158 EHT(CCTPP)
DORAFE BITOND T2, REOREBRITEIMIZ EFH L, 2020 H121F 40%F2EE 2T
Do ZOBBIRAIZ LS L, 2030 21T 2 EEGNRITH 45% & 72 5,

—5C, RN, FERL ¥ —ThH Baghdad HUIROEIRN AL L, &40 O Hilsk
SRR D BT RE Z ZT D RIS D, X 4-3 1%, FAEO MR T & OFER A = &
RRKFEOL (LLLFTHBIARR) 28 LT 5, 2020 4EEH E Tid, Baghdad Hil O FE




A 77 FnE BRI BT REEEMNE 7 7 A T LR — N (ERIRR)

TR KIEICA R U, RS RIR 3 8 5 - i (Baghdad OFFHES) 7> 5 8 )il &
2T LD,

—&— North ——Baghdad —&— Central —@— South —¥— Total ‘

2010 2015 2020 2025 2030

(Source: Study Team create based on

X 4-3 HURBIFRRNNT R
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42 REFYA FOEE

Q) etz
TEREICB VT U A N7 v 7 &iuis 17 #8251, STk 70 & %8 U CHfT,
REMH, HSREREOBLS DS/ L, BB E 3 Hiu®RE (X
T v 7 1) LIz, MOE 25 DEHIEMICIE SN T T 4 — VB U 7 ¢ 2SR LE
SRS T (AT > 7 2) AT o T2, f e & U C L BEIRIENL 1AL BAFE MM & L C Nasiryah
PH S 258 E L, T D% O FIS OxI S s L,

(2) 3R A~DRIAI (AT v 7" 1)
BAFE At & LT, Alkahla Emara I&I11, Hartha Il, Nasiryah Il @ 3 Hi1IZ# Y A A
7o WHLEZZ 747V TI3ROD EBY Th D,
- BAFARET= YU 7 : 50ha LA LR TEH &
- MBS RO IRILER e E 2R U, BT L U T2 7o Ul s A

NHFFCcE D b
- BREMILES  AVEES OB SR OBLEND MHERTREREI N A DR L7 D
HUSOFE T v 7 KT

- WEVAIIK - B D+ 72 Euphrates, Tigris ¢ 2 Ki[JINZEHE L, R A —
B OEKREIEH E LTHHRO BWEFREGEITT A (once-through cooling) |
AT (Wet Cooling Tower) 23t 7o a &b 2 &

- HRE - EARTEEHOHEMNIC SR A AR S O B TE O

- BRIEALHE : BARAE. RAEHIAT e & o BRRGEXIR, B LU EE R kil
FEHUIEG (H5UERE) »ooins Z &

- fEERE - ERBEA EEEE IS RIMET 5 2k

(3) BHFMEINALL (R T > 7 2)
BIE L7z 3HURIZ DWW T, MOE 26 OfF# - 7 — X R ic -5 & | BASSESEIERL %
FEAT L | Fof€H91LZ Nasiryah 1 35 2 BESSESENANE 12 & L7z (3R 4-1, (X 4-4, B H 4-1,
BHA425H) , TR A Y MIKO LB TH D,
- LEHEaX b (MRER., EERER, T AL T T A U HR)
- JANA T TEAEIRI R AR T T A v kRS, B HUUH)
- HREEEAST (ERBEE. BANE. Mol

2 BRI FER R A EEREC & 0 PEICBEET S Nasiryah GT J& AT & ORI % 88T 5 720, FfaH Hik % Nasiryah
| H, ASEFE S % Nasiryahll S SRz & & Lz,
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F4-1 B 3 HURDBARESLIEA

Evaluation Point Nasiryah Il TPP Hartha Il TPP Alkahla Emara TPP
. . - Opposite bank of Right bank of Alkahla
Location Beside Existing TPP Existing TPP River
Land Area 51ha More than 100ha More than 100ha
Bearing Pile Less than 30m Around 30 m Less than 30m
T - Length
g 21 Transmission Distance from Distance from Distance from
9 8 Line Length Baghdad Baghdad Baghdad
8 ¥ | Reinforced 337km 495km 361km
w Additional Pipe | 10 km from National Vicinity of Eastern Gas | 20 km from Eastern Gas
Line Length Gas Pipeline Pipeline Pipeline
One is under Eastern aas pineline i Eastern gas pipeline
National Gas construction and the gas pip is planned to
o C - planned to construct
=) Pipeline other is planned to by 2015 construct
£ 5 construct by 2014 by 2015
7 'g Transportabilit Waterway, Railway Waterwgy, Road and Only road (one-lane
© S and Road are Airport are road) is available
IS © y available available
Lanq . Owner is MOE Owner is local people Owner is MOF, local
Expropriation people rent the land
- Involuntar Involuntary
3 Resettlement . Y, resettlement is
Q Nil resettlement is g
£ - anticipated (many
= anticipated : . ;
= bricks factories exist)
3 National Park
IS . Out of National Park Out of National Park Out of National Park
c | World Heritage : : .
o No heritage No heritage No heritage
>
c
o | Endangered Nil Nil Nil
Species
Rank of Economical
Efficiency D © 2
Rank of Infrastructure
Conditions @ © ©
Rank of Environment ©) @ ©)
Comprehensive D ® ®

Rank
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(Source: Google Earth)

X 4-4 &R 3HADONE

BE 4-1 Nasiryah Il projectsite 1 (by Google Earth)
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BHE 4-2 Nasiryah Il project site 2
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43 FEEHXDEE

(1) AW Z2E 2
T4 =YV T 4 AEICHERERICEBV T, MOE X Y 300MW #k GT ZfHAGA AT 2
FHND CCTPP Z Mtk G & 75 L HICHEERH Y . ThEBE X TEDHOBRFIEFE
fidHZtE Lz, ZOEFOERIITRROLEBY THD,
7%, 2-on-1 Rk > CCTPP Z 487 L7256, EEHH 7113 1,800MW (900MWx2 | L
Av) LD,
- MOE %, 47 CCTPP % ERICEBIFR T 5 Z &L 1C i@z%o%ifpkﬁf %)
T AS%ICEDLFETH Y, BEEROTZOITITIV HNBREL, 2
DRWIEEEGEZRA LW &
- MOE I%. JEERTOEERIR T EIN D BEFERY 72 M) LD 72 DIZFERT DFAFE D 7= Y
2 GT /1% BeBEr 728N & ¥CF Y | Nasiryah I 5%%*7 7Yz MIEBWT
X, GE. Siemens ® Megadeal 7’1~ =7 F®O#%fi & LT 300MW #& D GT
DBRDENDZ L

(2) KI1FEET TN DBE
KIPRESHTRIZONWTIE, HABE CC, HAME GT, HEMEE STIZ-o0 T, #&
FEPE SRR, REMZILER L., £ —ADHTIIUTO LB ThH D,
ﬁﬁﬁ%%h%ék AUNA Y R A TIVIEENNIR VL T2 il E e
ELTERR S —ETREIE R IER ICEm S R D720 ERM & L TIERELSHET D,
B — A DOBEFI AR L EBIFMOBARIZK 4-5 D LB TH D,

—&— Combined cycle (CC) —m— Gas turbine (GT)
—@— Steam turbine (ST)  —f— ST (after adjastment)

(Cent/kWh)
50

40

30

0 'l 'l 'l 'l 'l 'l 'l

0% 10% 20% 30% 40% 50% 60% 70% 80%
Availability Factor (%)

X 4-5 FHEREBEHAOFEE=2R b

11
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Fo. BEGEEEX, W8T DEOTEITK LTS AR T 5 RefE oo #ifF
fil (Loss of Load Expectation : LOLE) TREICTE %5, 2020 FFE&xi% s LT, £NET
OB E (19 22,000MW) D 5 H 1,800MW % Litd 3 7 —ATENLHNEFE LT
Yitv. LOLEfHEIZER 42 DL B0 L7eh, A2 R A 7 E LR[S —E %

fEIT LOLE MFUFEMME L 720 | HHAEHEIIRSETH 2,
3 4-2 LOLE Value
Combined Gas turbine(GT) Steam
cycle (CC) FOR =33% FOR=6% | turbine (ST)
LOLE Value (hours/year) 18.7 51.7 12.3 18.5

FOR: Forced Outage Ratio
BREEMEIC OV TR, CO2 HEHEZ K7 — ATl L7z, & 4-3 1%, FFIHEZ 80%
E LT CO2FEREEZRLTND, T3 2 YA 7R ED CO2 WAREN K H /D72

U,
K4-3 BRELSXO CO2HEHE

Combined Gas turbine Steam turbine

cycle (CC) (GT) (ST)

900MW x 2 300MW x 6 600MW x 3
Fuel Natural gas Natural gas Residual oil
CO2 emission (million kg-CO2) 4,447 6,584 8,124
Unit CO2 emission (kg-CO2/MWHh) 0.35 0.52 0.64

AR, 22 2 YA 7 VFEBEOBAMEN T~ TORMEEE TE < AH
BETIEI N R A I NVREEBERRICUT oMM ED D Z & & LT,

() T A ¥ R A I VI TR IR AL DR E

TN RY A 7 NAIEEIT- OV TIL, Single shaft 1-on-1, Multi shaft 1-on-1, Multi
shaft 2-on-1 @ 3 SO (K 4-6 Z2/) NEICHWLNTEY | YEEOFEEZZ5
L TEIRS N TV D,

AHAETIE, Ex =X b, EHAEER . GT %Zﬁﬂﬁﬁéﬁi\ AERIE, rEx Y 7, &E
EWEIEHIRR, RAESeEME, R, PRITME, [EHEME. BREEME (CO2 HEH) | R
KR 70 E DL ERI 22 BLE D Rl 21TV BfEAIIT Multi shaft 2-on-1 OHERERL 2 £
MT2r2&E L,

12
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_ Gas
Steam Turbine Turbine
Generator () — Heat Recovery __>|:|
Type A _ Steam Generator
Air
Pump
®
_ Gas
Steam Turbine Turbine
Type B Generator (: ) Heat Recovery
) Steam Generator
Air
Pump
=)
)
Gas
Generator Turbine
Heat Recovery
Steam Generator
Air Pump
® !
.
. Gas
Type C Steam Turbine 3 .
yp Generator Turbine
Heat Recovery
Steam Generator
Pump T
Generat @

X 4 -6

CCTPP DS HERS,

13
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@ K547

XA TOEINEIIERDO EBY TH 5,

F4-4 % CCTPP KEEHERR DR

Type A Type B Type C Notes

Shaft Single shaft Multi shafts Multi shafts
Configuration 1GT+1ST 1GT+1ST 2GT+1ST
Construction Almost same as More expensive than Base Type B EPC cost is a
cost Type C Type C bit high.
Needs and )
limits of 1setat1GT 1setat2 GTs Type C has less option
power output p put.

. . Applicable with bypass dampers and stacks In case of power
glg;rr);(teic?r?/ cle Not applicable (Bypass damper and stacks need space and shortage, simple cycle

cost)

Construction
Period

Base applicable

Earlier commissioning if simple cycle

GT commissioning
prior to CCTPP is
highly effective.

The longest shaft

More flexible in equipment layout because

There’s no critical
issue on site area

Foot Print EZQS? Ctt?vt;e of short shaft length restriction regardless

' of CCTPP types.
Limitation to | Weight of Generator Trrl]:egiat\giztrgfﬁ?;e A
OoDC stator is more than Maximum weight is 200 tons. consider ODC y
transportation | 300ton

transportation.

Potential impact to Smaller generators

Comparatively larger

There’s no critical
issue regardless of

gg‘g atibilit Grid with larger compatible with mi?ncﬁpaggei glrr']d CCTPP types in terms
P y generators weaker grids forced outage of the scale of Iraqi
ge. power system.
erkl)tltr:: less efficiency for smaller steam A little higher Type C has
Operability A little better efficiency in partial load efficiency for base advantage when it

Shorter startup time for smaller steam
turbines

load operation with
larger steam turbine

operates at its full
capacity.

Maintenance

Free from inter-shaft interaction in
maintenance

Inter-shaft
interaction to be
considered

There is no notable
discrepancy among
CCTPP types.

Available simple cycle operation with

There is no notable

Reliability Base discrepancy among
bypass dampers and stacks CCTPP types.

L . - There is no notable

CO, emission CO, emission can be largely reduced because of highly efficient discrepancy among

CCTPP types.

CCTPP types.

FAATTIRRBDH DD, A 77 OFfe@ RIS E A~ D & FIZ GT 7
A 7 ViEsEROm A (Applicability of simple cycle operation) (2% H L TR LERH
%, Type B X° Type C ™ X 9 7% Multi shaft type Z£2fH L7=35&. GT & ST Az L7z
HERIHER SN TWDT2D, CTHR A NANAT LN NARARL 7 &8 L
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THRSG ZN\A /N FHZLIZXY, o7t A 7L (GT HMl) Tl 52 &
MWTED,

GT OREFMIMIFT A < | KRR LHA%LE LIZT UL, a3 B
A 7 JVEBRICHK) 1 AESEBRIT T GT v AW A 7 NV IEERBIAE N ATRETH W . BIER
BRI RHETX 5, 72770, mRARNRE U NS ARy 7 OB A N (1 L
A BTV K5 million USD) 2EIMEI D Z &, vVt A 7 Vsl R 3B
MRESAETT D2 L. FERANICAA NARED N7 7 ADJRKRIZR DTN &
REIND | FTAEESDRIGDEH TRWGGE L, Multi Shaft #5% CToh > TH /31 3
VN1 o B RANAY e /A AR

Multi Shaft R DOFHENZIBWT, GT #r 1 DA% LAFESEITL TR L, GT B
MCHEES L7236 O LR ORRFERE 2 X 4-7 |\TR 3, R ERIL, EE A Rk
HZ LK THED ENDEFAELE (Shortage cost) & AEHEHIZI RO EFH &
72%, 72¥., Shortage cost DHUfX, v AX—7T L Tfio>7- 3 USD/KkWh ZH:H L
770

. ‘—Shortage cost —— Fuel cost — Total . —— Shortage cost —— Fuel cost ——Total
(mil.USD) (mil.USD)
600 600
500 N~
500 Year

400 400
300 300 F
200 200 F-—" NN "
100 100 F

O 0 ] ] [ (]

0 2 4 6 8 10 12 0 2 4 6 8 10

Reserve capacity rate (%) Reserve capacity rate (%)

X 4-7 GT VYA 7 NVEITERBEBIC L 2RFEELR

- [EEFFE Ol (Shortage cost |2 X AL A T 7 B CTEIENA
LU, S TN 5% % FEl% & A2 100 million USD LA E D25 &
%o =T BRI D531 B DRI (S T /1 12%F2 ) T, Shortage
cost |Z K DR ITFEAE LRV,

- REMEOHIEENE 2016 FITB VTR, REFFAT O R HSD SRR & %
SHERLTWD T2, BREHE DMEBRIR KRR A Wz GT o i A
7 JVERRIZ £ 2 SRR DBREHE OHIEENRIT R E VY, £/, 2016 FF DR
BEHHFIT 31%FEE LK< . GT v v 7 W1 7 ViEilizi 38%LL_E DR

15
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RN TE D728, AR 50 million USD F&EE O BREE: BT B 13 145 T

&%, —J T, 2020 £ TiX HSD., JFUHOEHENHD TS 9 2. BEE

AR A0WAREL TR g D72 d . BRBME BTG RITIZ & A EHIRFTE 20y,

LLEX Y 2017 FEHOEER G OGS T RO ATz 0300 & 3 HREHE D H|

WERNENWITX D GT Vo AV A ZNAVERITAENTHY . ZOF 7 a VN ARE
72 % Multi shaft DB EHI EEZ B D,

@ Rt R E O g
)RR DO BRI, AR D CCTPP (1,800MW) 231 7 43R
MICHEASNIZ 3 F—=AZHOWTHEREMN T I 2 b—a V2TV, ThThos
—ATORMEERREE EEIA L, BEEIANE) 2HHLE, 2302 F
YA INRBOGELA T OBEMHTIILR 45 DERBY ThHDH, BEDD, (777
NBRFE~ A% —7"F > (2010 4 12 A, PB = /L2 o MERK) TERH S-RE T

LT 2,
#4-5 4 CCTPPHRELE DT
Plan A Plan B Plan C Original (MP)
Confiquration Single shaft Multi shafts Multi shafts Multi shafts 2GT
g 1GT+1ST 1GT+1ST 2GT+1ST +1ST
450MW S/Sx 4 | 300MW GTG x4 | 300MW GTG x 4 600MW X 3
Output (Gross) train 150MW STG x4 | 300MW STG x 2 1 800MW
Total 1,800MW Total 1,800MW Total 1,800MW '

Construction cost
(USD/KW)? 744 799 742 1,045
Construction  periods 3 3 3 25
(years)

Fixed 14.6 14.6 14.6 20.4
O&M | (USD/kW/year) ' ' ' '
cost | Variable

(USD/MWh) 3.11 3.11 3.11 2.6
Life (years) 25 25 25 25
Efficiency (%) 57.3 57.1 57.3 50.1
Forced outage rate (%) 6 6 6 7
Scheduled outage 21 21 21 o5
(days/year)

P KEWNTORBAIEL GT-Prolc L W &7 — ADHE = 2 F AR Lz, 4 527 BN TORRITT
— B REMND GT-Pro TOREE TR,
7272 L. Original(MP)IZ PB A4HE L2 b D TH Y, GT-Proic k2 ML a[ERNERR 2 A MMIRERIICE D
TEHEEE RS D Z & THRE,

* GT-Pro |z kv &iE, —MHI2%h% 1 lonl Multi-shaft (Plan B) < 1on1 Single-shaft (Plan A) < 2on1 (Plan C)?®
BRIC/ D LB Z HILDD, GT-Pro TILGTG 2 HWNZ STG O~ v F o VEORET LROBAKRICR D

LEZBND,
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TAREMN Y 2 b=y a VITEBROKERTE2HEEL TR, AT =
Y7 AR S ORERIRERN OIEFICHER TR D Z L1225, 6> T, BN
FWIEEAT, BREHEAGZ O b O3 @ WA K ) ITR B D OB IR MK . %)
FO RV CCTPP ENEASINTZH AL I D DA% T DR EH OEIEITHIR S D
7o, FRAERE (—EIITHE AN IHMEET L2 L1k D,

K 4-6 1T, SEITR LI B HEERIERL D CCTPP 13RI EA SN2 56 DR D
EEE, BEE (TEE) OBEMELZHELZLOTHD, vAX—TF T IR
ST et (600MW x 3 units) 2kl LT, EhEhdr— AT USS$L billion
D= A MR TE D, T, BB 233K US$100 million BT = %
ZEIGERLTEY ., mE#EO CCTPP OHH, ZfMiZ2 KIXT ADFIHIZ L 5505 T
& %, Nasiryah 1l OIEEEBIAGN TE S35 2017 F IR EIRD K I1He A EBGh =R MK
WEBETHY, Yrv=r FPR, BEXRy MU R R, REHIEG . R
— MEOHIRZ I E LT BT, EORWCCTPP O N E M RKELT5HZ
EERTH D IR OEWC L HARICE R T 2 & Single Shaft 72 & TNT Multi
Shaft 2-on-1 23 EEEGHIIZ AR & B 2 B D,

F4-6 £ CCTPP H#2stERKB DR E =2 R ML

Plan A Plan B Plan C Original (MP)

Single shaft Multi shafts Multi shafts Multi shafts

1GT+1ST 1GT+1ST 2GT+1ST 2GT+1ST

Output (Gross) 450MW x 4 450MW x 4 900MW x 2 600MW x 3

1,800MW 1,800MW 1,800MW 1,800MW
Present Fixed cost 34,985 35,060 34,982 35,391
value at Fuel cost 45,898 45,904 45,898 46,691
2020 Total 80,883 80,965 80,880 82,082
(mil. USD) | Difference -1,198 -1,117 -1,201 Base

@ FEHEAR DOV E

BEOREE R A B £ 2 C. MOE &, Nasiryah Il ®F&Efff—~ = & LT Multi Shaft
2-on-1 CCTPP, GT Hil#t /) 300MW #k & 95 Z & TR E AT, £, TfmEEo
FHFTBHZ BFR L C. GT Y v I A 7 VB A FiHE & L7oastE k. (g 3z &
VRS ARy T LT LTl LT,

FRLOH T, BEEERIC L7236 O/ = 2 M, 49 US$L.5 Billion (GT-Pro 12 &
BKEN—2MMiRE) AESH, HEEOBETELZEEBT L L, EHEZEOHMN
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A 2 BB D 7278 & BRPEAIC g - EIRBHMG A BIET 2 LN EER TH D, Z0#E
BB, 158 (900MW) 2017 4EIEERBRAG. 2 54% (900MW) 2018 4EiEHRBRMA & L
TURBORH 2 ED -,
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4.4 FBExXRy U —7 Ol

Nasiryah Il 7’82 =7 F @ 154 (900MW, 2017 FEHLBI4A) | 2 B4 (900MW,
2018 4EEHRBALR) DNEKRA T 7 BIRMICEAN SN2 — R 22N T, EEERK
RNT % FEhi L. SR Bk 6 KL OMIAG (S #E B 23 EEUE 2 it /2 37 2 el L7,

fliam e LT, EEX Y MU —7 ORERIMAREICHEIZZ2 W E OO, Nasiryah Il 71
Vx 7 NEBHEIIFEFIRE & 22 5 2018 WIS DV TEIE STV DO R BT O
EERBHAAR ] O AT L - T, RFTANCBEAR L R 5 EEL— FRHERT 5 Z &
NnoTz,

% 4-8 1%, 2018 4EWrH (Nasiryah Il 7 2= 7 k1,2 &S 431 1,800MW)
DA « B 2~ Samawa— Kadisiya (% & 950MW) T 1,014MW D £
WERFEAT P, 2l Samawa— Najaf #E(MP Tl 2018~2020 4F 0 [ | ZE#HERBH A5 T
) D BHFE SR NANL 2t Frak 5 dERR L 0 i < L, SEESB AR 2 2018 4ELART & 372 2
& TR FIRE CH D, —H T, BEICHIBIRR D B 2 AL FH O Frax L BRI LPH R
FNEfr 2 TP 2 2 & T, MERRMKEAERET 52 LN TH 5,

PLEX Y MOE (ZIXBARE T EDIET 72 b NICIEER v MU — 7 ORER 7R ER
BARIRFI 2 IERE IR L, BEBICKENE L2V E S I2ENFNORE T e Y =7
MR SED Z L EHELET S,

[

v
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Mosil Dam
\

125 \

Mosil v Mosil-E

kirkuk
Mansuria

Qa’im 126 Haditha
366 366
Baiji-NG
168
242 25 \
8 Baw

Al-Anbar

Red : overloaded line

167

Qurna
589

Hartha

115  Basra

1800
Nasiriyah Il @

Rumaila

Shat al Basra
18

125
Khor

Source : The Study Team

X 4-8 2018 fEDRRIEATN B/ IHIFE (Nasiryah 1l 72 Y= 7 +£5HEE: 1,800MW)
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45 BigEE

(1) HEHEE
o—hgarg s hEERL, IROIERIZOWT Nasiryah 11 &55% 7 E I 30
% Bl A A S0 L 7,
- TR  HIX - HBXIE, ENA T THEDOFERE, BasMEE L — M
i HEIEME S OMERR., BB DPKMESE

- T EHO M &
- BEEEAJI (Euphrates JI1) OREHIE
- BEEEN)IOKSCGRA @« KO, diE, Ji, KR, POKEE. KE
- EBETEHOMERAE AU A GA) | HERER
- JEUBREAN—AT A U RRUE. KE, BE. IR

(2) B G ~DEE 2 R HEIH
O KD ARR & ARE AL
BiHZ9 % Euphrates )| O3 &I X B IZRUMEIZH D . 2009 4= 11 A NI EEARAKAL
2.1m. Ffii & 10.2m3/sec5 & gk L T\ 5 (X 4-9 Z) , 49T, Taad (2007
7 H~2008 4F 6 H) T/RS472)IE 100m, K¥E 20m OfF#HA D, KRy —E v
EAREOBHIT A E LT, 7)K% {# - 7= Open Cycle Cooling 5= (Once-Through)
ZREL TV, LEREENPER TERWI L6, Closed Cycle Cooling 72
(Wet Cooling Tower) . & L < 1%Z2# /5720 (Air Cooled Condenser, % L < i% HELLER)
DIRFDBME L T2 o7,
(Source: Iraq /K 3CECd%-Al Nasser &I AFT)

M4-9 2—7 55 RJIOKAF L O E(1987-2011 4E) (at Al Nasser Bridge)

®Nasiryah Il 3% T & H S 0> & 5km 7t o0 MK T et
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F 7=, )II7k® TDS (Total Dissolved Solid) 13 3,000mg/t & &< . HRKIKOHE
RIS T F CHEENMEITLTWDZ EANHALE, Zokd, BEITTH
WD K DRLBRI S I E KB 72 it 3% 0 (Desalination Plant) % 7% % &3z, &tk
SIIREED AHimF% 7K (Reject Water) DB~ DBLES MEL & 72 o 72,

—J5 ., Nasiryah 1l & 5% T & #5 D F iz i3, Nasiryah 17, Basra 72 £ N 05 5,
BREER ARG OMMMAE A FE L TR Y, Tk KMHAELBET 5 & Nasiryah 11
FEEATIZIRB TR, TR/MIIRFIE D T NBEKIE ) OeEHERTHsd %
ZEE LT

@ EHomsEIE

FiRo By, AXF - EKGORAILA L LTER TR E2RBELEE L TR
AT D2 EDDYUPNITE L TV TEANKIR O A BN C3M L7z, X 4-10
I% Nasiryah || Z5% & #5705 ALHIZ 5km (26 DB A TORERTH 5,
AVKARITA D EHNC T T A I —T7ITEWEAMEZ A L TR Y, FikE
IZHPEEKIRT J0CRE LMD TREV, FEHIT &, 5 A~9 HOBRMKIRIX
0C%Z LR, fk@Rin 0CEBA LA bBRIND L THD, ZOXIE
AKIRIIERAH 25T, HARGREEDHER TERWDAR Y — B v ORI E
HK LD, £, WAX—EVORKIREN ER3D 2 ENLEGIEO—EDIKT
NPREND, Zokd, BHFRIZOWTEOEBENMIEL 72572,

(source: US National Climatic Data Center)
X4-10 BX¥ESIE (Nasiryah City)
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46 HAmE
1) FrP=s FHA b

Nasiryah Il 7’1 2= 7 s O/ T EMIL, BEEX Nasiryah J87%E

AT (840MW %k & ST,

5N

2MW H A& GT) ORIl

2011 4F 11 HERECTA 7 7 MBENHIE

WZBEBE L7 29ha OEAHTH 5, 4z 7L
mATHE L TOMENIE L TV D, X 4-11

R P EHLODOALIE 2 7R T,

r / s
..}.._‘ - ‘4‘ ——— e ————— -
| Ny |
- &4
|
BV § 0 II
=
. B
d: e =
| U
l .]I-—w—.'n .
r% Naswyah TPP e g
L : = — : S22,
T s N
.g—:.,,_: ’ = T % “ ; ___j.:.:..
| — = L | L O s . X
I (== : ;; - y Iy 4‘[ & %
‘i.} =] ™ e e
| g o .
1N |
= i : ol
; L_.” 4 & =
{ AN =0
e Y i il ‘._.E-“._'_-%?-.":._. +
vy - — — ~ o
A== — = ;
B TSEE ‘ﬂr.l -
— = =
ey ) == g
e — | ——

i ——

X 4-11 Nasiryah Il a7 M FER S ONTEERR Nasiryah &R

& H1[x15] F: Inter-Agency Information and Analysis Unit. http://www.iauirag.org/default.asp
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(2) F5&
2-on-1 Zififi = > XA K9 7 L(900MW)x2 f = 1,800MW
AL © 300MWGTGx2+300MWSTGx1

BREE © RIRAT A

IRARAR 78—« A VREIZL D GT v F A 7 VgL AT RE
[ 4-12 1T EREBLE OB & <7,

(Source: JICA Study Team)
4-12 2-on-1 ZHha N A v YA 7 VEERELE OB (900MW X 2 B)

(3) R Y — & AR A

BEARMBAH TR, BRY -0 b OBKRBENE BRI T 5 72012
YA FORESREABE L CHEUNCET 203 H Y, CCTPP Yry =2 FO*
— L7 HEFEE Th 5, Nasiryah Il HiaZ ) CiE, ARl o &3 0 I O3t &K T 72
SONCAKEE L BEDRED ER) | SHICEHO 50CEBZ 5 @mAASIR &V D s
RERE SRR E 2T, ACC ZHAL L TIMAZRIREZ KA T L —TRTSHES
ACC Hybrid 5 X AT 52 L & Uiz, X4-1312, I ZHEKIRE L TR 545
HEOBHAGTAOBERRE 7 7 —% 7”7,

723, Nasiryah 1| HLGAHE O 2—7 57 2O AKREITIRKBOE S REZ S L TEY |
S FHTRRAR A~ O R BHAR VLI K & BB 2 BN H D, AT O K O KX
HHEIR T TO ACC ~DKATL—N 05 Z Linn, BIEROEHT ACC KA
T —BOREIMLFETHZ LT D,
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C/T: Cooling Tower

| River Walte]f‘I Available? |

~ns 1 NGO
NS

A Z

YHES

| Once IThrough Cooling Applicable? |

N

A 2

Once Through Cooling

| Cc/T MakeupIWater Available? |

~es | o
N

A 2

YES

>

| Water Quality Applicable for C/T Makeup?

¥

5z
Y

C/T without Pre-Treatment

| WaterI Pre-Treatment Feasible? *1 |

yEs—|

=7

>

A 2

C/T with Pre-Treatment

s 4

| Ambi(lent Temp. low enough for Air Cooling? |

N7

A 2

k2
Air Cooled Condenser |I Heller I | Supplementgl Water Cooling in high Temp. |

|
*1

Hybrid

Performance

Cost (Capital, O&M)
*1
Avaa

(Source: JICA Study Team)

B 4-13 RS- EAGHHGTROBEREZ v— ()IIHHAKIE)

(4) B ZRAC &

MOE 7> b #ff & 417z Nasiryah Il 7' > = 7 b FHIXZHE S & I BT ORCE % X
4-14 O &}V G L7z, JEak IR PE J71a 1.5km, FEAEJ7 1A 150-300m THEE D& TF
XE T2, EEZREO S MmO CICEE M SE T &K 47 ITRT,

F4-7 FERHKE —E

Ref. No. in Plot Facility Area Notes
12348 25 Power Generation Equipment | 1.8 ha/train | Within envelope of power
e Area X 2 trains block train except ACC
7 Air Cooled Condenser System | 1.2 ha/train
Area X 2 trains
5 Diesel Oil Tank Area 1.8 ha
Fuel Gas Treatment Facility
6 Area - 0.03 ha
9 i?g\ Water Treatment Facility 0.3 ha
Dematerialized and Service
10,13 Water Tank Area 0.7 ha
11,12,14,17 Water Treatment Facility Area | 0.5 ha
Admin. and Workshop
15,16 Buildings Area 0.5ha
20 Control Building Area 0.03 ha
Aux. Boiler and Air
18,19 Compressor Buildings Area 0.14 ha
Waste  Water  Treatment
21,22,23,24 Facility Area 0.3 ha
Guard House, Garage, Car
26 Parking 0.13 ha
Water intake and discharge
Road, and surplus Area 10 ha facilities not included
BL assumed to be an envelop
Total 21ha of plant facilities
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[ S—

\\\—

(1) 616

(@) HRss

@) st

(T) GENERATOR STEPUP TRANSFORMER
() IESEL OIL TAnK

(E) FUEL GAS TREATMEWT BUILDING
() acc {sir Cooled Condenser)

———— |

(T3) ADMINISTRATION BUILDING

@\VORKSHGFNAREH@L&E BUILDING

(i7) HYDROGEN GEMERATION BUILDING B . L .
@8 AR COMPRESSOR BUILDING

(5 AUXILARY BOILER BUILDING

60) CONTROL. BUILDING

(27 WASTE WATER TREATMENT FACILTY

Fin Fan Coolers

() RAW WATER TREATMENT FACILITY
(@) DEMINERALIZED WATER TANK
{73 FIRE PUMP HOUSE

{3) EQUALZATION TanK

({3 SERVICE WATER TANK

@ WATER TREATMEMWT FACILITY

€3 wasTE WATER HOLDING BASIN

&3 ANAL CHECK BASIN

&% oiL sEPARATOR

@ EMERGEWCY DIESEL GEWERATOR SHED
() GUARD HOUSE

E3) WATER INTAKE STRUCTURE

(ZE) WATER DISCHARGE STRUCTURE

X 4-14 HEELEK

EEIQEJDMSO 100 W

GRAPHIC ECALE

{E’

ENTRANCE

Preporatery Study for Development of
Southern Large Scale Thermal Power Plant
in IRAD

1,B00MW Closs
Gas Combined Cycle Power Plant
2 on 1 Multi-Shaft

{ACC Cose)
Conceptual Plot Plan
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(5) K ALEEER f

22— 7 F 7 AN EBD AL D AR AR, 72 & ONTHMRIR O KIE 722 88 72 1%
CCTPP O/NT p—~ U AT KE B e 52 %, LRLOMmEE2KL - K550 % wik
L CHTEDONRT 3 —~ o AR TEET 572012, ACC Hybrid @ HI XA+ 5 Z &
& L7c, AARURDS 50°CIZ 72 2 EHEMICIT, KA T L —D2FFBEIZ LY ACC DK
REAKTESE2D 2 L CEKBEEZHRT 5, — T THRIRD 40°CHE FE D2 Dfh
DREHIIT ACC Bl T HIERE 2 FEIR TX 5.

=7 F T ZJNDOKEIZHONTIE, @ REICI 2 TR - 1% O ETEFIEY /3
2N DD, K 4-15 [T KRB A BUKER (i 72 & QN TRRE S BERE O R & 23 R Al R &
5,

X 4-15 BRUKERMH 72 © N TRRESy RS

F7-. EHESTEEEOWIK (BE 9,000ppm FREE & A8E) 1E, W& (RO) /K
RUBEERARIC K 0 BB 2 Z & & Uiz, Ailatk OFRE KO 538 B XKL 2 D
30,000ppm LA EIZR B EEX LNLN, PETHLZ NG, 2—7 77 ZJINTHK
T HZETHIRTDZENARELE B A bND, —FH T, 4%, WIIBREEHRE%ED
BAOOBEABIERFHIRS N EA T - UXxy KT 4 AF ¥ —Y(EZLD)LED
T e BEEEM B )T 1k A B - AT D NER D D,
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(6) MERERE T
Laﬂ@axé IC L DREHOMREH TTIZ, K 48R TERBV THD, BIEDERY |
AZIRD KIB IR EN BB T 4 —~ VAR EREEL 5252 L5, 50C
(EMmEE) | 30°C GREHEE) 10C (FHMKIRE) (2 oW TP HIEREE ~T,

F4-8 REFTOMEREHE T

Air Cooled Condenser (Hybrid)

Amb. Temp °c 10 30 50
Gross Output MW 1865.6 1688.5 1435.3

Gas Turbine Generators MW 1271.0 1131.3 971.8

Steam Turbine Generators MW 594.6 557.2 463.5
Gross Efficiency % 58.3 57.8 55.0
Aux. Power MW 57.6 551 54.3
Net Output MW 1807.8 1633.4 1381.0
Net Efficiency % 56.5 55.9 52.9
Cooling Water Consumption t/h 0.0 0.0 590.8
Cooling Fan Power MW 11.6 11.6 11.6
CWP Power MW 0.0 0.0 0.0
Desali. Water Production t/h 400.0 400.0 1200.0
Desalination Power MW 1.0 1.0 3.1

(Source: JICA Study Team, GT-Pro #%)

(7) X B
Nasiryah Il 7’22 = 7 hE, Hip 400KV EEAZHEE S 4, Baghdad Hifg 7 & N A
7 7 M IR A~ OB G ICHE S D, Bk D LIV | 400kV EEMILA T 7 HHIOE
JBAFE & AT L CHYR « B SN 23 CTH H M, K727 ME, BE Nasiryah
FEAT (B40MW JHFE X ST, 72 HTNT 42MW H A%EX GT) 72 b NZHEATHRRE SN D
Nasiryah | 77 Ak 715837 (500MW 4 2%8 & GT, GE #, 2013 FEiEHBAMA T E) Dk
EaxlE N FIH FTEETH ¥ . Nasiryah-Samawa @ 2 = (2013 45FE) A% Nasiryah 11 @
GIS It S35 Z & T Nasiryah Il 712 = 7 MBI L DGR TRE L 722 5,
Na3|ryah | 7Yay=7 hTHZICHE S NS GIS BEATE. Nasiryah Il #¢H GIS @
DOITHLIRTE DRHICT 2 £ 9 MOE Ll a2EEETERY, K7DV:7FT
ﬁ%fﬁr%~msfﬁﬁﬁ®mwv& TV B NS GIS ZEEFTHRIN OFER -
- BAPASRE OMER O BE N EERM LFORa—T L7 | b\*ﬁ“ﬁ%%\éﬁfﬁi‘%ﬂﬂ
“C“@I%k 72%, X 4-16 12 400kV & — 7 )L)L— k& 7”9, Nasiryah | A kS sE&
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(I TR A A TBICALIE L TR Y . FAERNSIERK 1.5km 7 —7 /L b L o F 2Bk
L., MHNEHRTHZ L L LT

4-16 400kV r—7 L /L— b

(8) W A{AaER i

BIfE, Rumaila il (Basrah) 72> 6db B2 5T A /N1 77T A 73 Nasiryah F8 T
OFF 2km Z 18 L TR Y | £ 225 DOSHIT X 0 BEER Nasiryah 7 245 & GT (42MW)
DA AR ZZ 1T T D, FHEIT O Nasiryah | % k77 (500MW) @ 2013 4K E iz B
WBIZHDE T, AT T A IR OBERMNFIE STV D, 2 OHEESGHIE Nasiryah |
72 5 NZ Nasiryah 1| WHIZH A AEETH Y, K7 nP =7 NTEHEHIT AL TZ
A U H R EEGR T D MEIT R,

AN DD DAENER A & LT, GT B BEgs ORI A o T REN T A F 2
RETHD,
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47 EPC=R |

AK7a vz FTIE, GT-Pro 12131 7 7 [ENTOERZAE L 7= 2 RN %
S TRV ED | KENTOERZEEL72BE A M GT-Pro THEH L,
Tuva NMEFOKME (AT 7777 2—T) ZRBRIICIE LIZEEREEZFELD
HZETARImY =7 FOEPC aAX MEFHT 22 & & Lic, X417 122 & M
D7 —%RY, i, B EPC 2 X N A% 4-9 [TRT,

CCTPP Configuration Planning
- Fuel

-GT

- Shaft Arrangement
- ST Condenser Cooling
- BOP Concept

- Civil and Building

GT-Pro Facility Design
- Heat Balance

- Water Balance

- BOP Planning

N2

GT-Pro/PEACE Estimation
- EPC Project Cost
- Total Project Cost

Y

Iraq Factor Correction
- Equipment & Material
- Labor

- Security

- Contingency

>

Estimation for Specific Scope out
of GT-Pro

- Site Reclamation

- River Water Intake

- Cable Trench

Nasiryah 1I CC

M4-17 7uP=7 haX bili7o—

F4-9 M EPC =X b

Project Cost Summary (Preliminary, MM USD) GT-Pro Reference |Estimated | NOTES
Power Plant (ACC with Water Cooling)
L Specialized Equipment 702 843 |Equip. & Mat. cost adjusted for transportation
II. Other Equipment 38 45 |ditto
II. Civil 94 166 |Mat. & Labor cost adjusted, Specific Scope added
IV. Mechanical 140 195 |Mat. & Labor cost adjusted
V. Electrical Assembly & Wiring 34 48 |ditto
VI. Buildings & Structures 13 17 |ditto
VIIL. Engineering & Plant Startup 29 37 |Adjusted proportionally to direct cost
Desalination Plant 20 24 |Equip. & Mat. And Lablr cost adjusted
Subtotal — Contractor's Internal Cost 1,070 1,375
VIIL. Contractor's Soft & Miscellaneous Costs 244 417 |Adjusted for site security and contingency
Contractor’s Price 1,313 1,792
IX. Owner’s Soft & Miscellaneous Costs 118 118
Total — Owner's Cost (1 USD per US Dollar) 1,432 1910
Nameplate Net Plant Output MW 1,650 1,650
Cost per kW — Contractor’s 796 1,086
Cost per kW — Owner's 868 1,158

T4 T E—

- Equipment and Material :

+20% to the reference cost by GT-Pro/PEACE®

- Labor : +50% to the reference cost by GT-Pro/PEACE®
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4.8 EPCRr ¥ a—)v

[4-18|ZEPC AT ¥ a— L& md, TREREIZND ERRFA » MIRO L BY,

- Nasiryah Il 7222 b iZi’xﬂé@ﬂ//\%/i\ﬁL% INIRET T EE

okﬁﬁ7myz&hf&@ HIZEPC A7 Y a—N2k% 2 5D 7 =

— RZH3 T %7I~xf17%/F%@ﬂ¢51&kT5%A#ywo

7 = — A5, EaediE, EOFEE M, KEMFRIRI, T ARG
BRI IR I E 2 2 L T%Eéné&%?%éo

- Nasiryah Il 7’mY =2 MI, NANAFEUNRIRAE v 7 Z&ETH T LT,

ANRA U RYPA TN TN A T VD 2 DD — R TOiEER

MMATRE & 72 %, BB IO R R MBS 27272, Nasiryah 1| 7'm ¥ =

MZIX R OEEB A RO BN TEY  EPC A7 ¥V 2 — LTk, £7°,

GT > T NHA I VBRI ZHRIG LT BEER O N EAT L, Bl &fi& a v

NA 2 RYA 7 VERRIZ D) DR (STG. HRSG, ACC %) DOt o it

WHLAT Y 2a—)Lbr D,
Pro_ject Month 201 123456 78] 9]10{11]12)13[14[15)16]17(18]|19]20(21(22)|23[24|25|26]27(28] 28| 9 [30]31]32|33[34]|35|36(37|38]39(40(41]42
EPC Contract V(EQC or NTP)
Engineering
Procurement
Construction (Site Mob)
Commissioning | |=====V(S\mple Cycle Commissioni V(Combined Cycle Commissioning)
Gas Turbine Generators V(PO) V(FOB) [ V(@Site) ======V/(Simple Cycle Commissioning) i
Steam Turbine Generators V(PO) V(FOB) |  V(@Site) ============= V/(Combined Cycle Commissioning)
Heat Recovery Steam Generators V(PO) V(FOB) ’ V(@Site) === V(Combined Cycle Commissioning)
Air Cooled Condensers | | V(PO) V(FOB) ‘ V(@sSite) === V(Combined Cycle Commissioning)
Generator Step up Transformers V(PO) (FOB)V | (@Site)V | V(Backfeed Power)
400kV Substation V(PO) V(FOB) |  V(on Site) V(Backfeed Power)

K4-18 EPCAZYa— (1 hLAYV)
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4.9

@)

)

@)

R EREALE

Hi =L
H 2

A7 7 ENEZ, HAKTREITE#E 7 7 A B & U CEREZEMmA I/, «
TV RBEANOEREEMAGIN AT L EZEDTND, 7 JICATA R A v k|
AKZ7vYxs MIAT TV —ATHEI N, AR R Em S LB 72 D 2 &)
5, FEENKRTHD MOE VKR — 1952 & TNasiryahll 7 4 —2E VT 4 AXT ¢
(ZHED < AR BRI & FEhE L 7,

BRETRCESTTAM « XFR DR A

A7zl M, HEOBFAT » 7 &l U CHIN, BER, (S RENR 5
Je B L. 17 s o2 S Bk Nasiryah 11 HEIZEE W IAA TV D, RIS O
FERBREE OREIL, ERBENRNI &, BRARTEM - HAEE - EESEA
BHIBHENL TS Z L IUCN Ly Ty 7 ORIE O i /B TR & T
H5b,

B EHZB W TR, A 7720 Em LTV A%EA K& (Euphrates 1|72 5 )
\Z Tigris )1 OV EEOR, @5y 72 EKEE b, KRR O AREE) 12N T, Nasiryah
Il 7'r Y=’ MEAOBRETH D PRI ORI OV TR KIREE T 2 LER H
ST, 2O, FIIKOE/NFIA R B NS i/ NFEK LT (“least water consumption and
least water discharge™) #Z&Xsl#& & LT, RiD ACC A 7V v NEMRELEHAT 5
Z & T, BE% Nasiryah Jk 7138 &EHT CERAH L TV % Once-through 52, Wet Cooling Tower
FRUTHAT, H18 0 OKEER - BEKEZRESBT LI ENREL 2D,

Flo, HEKERBLA~OXISEE LT, N L CO P ENR/IMETE 5 0 ARk
IZEkDav NS RS 7 AVRELZRH LTV D,

LEROMGERE, RETEE LB L T, Z< OREEEIIEMATREE 2D | Koo
BIEAIZOWTHEU R REIR LT, 2O OREEEBHEAICOWTIE, B
~ERRPAG TR 208 U T MOE IC X DIIICE =2 U 7 Shd Z &2 D,

BRBERSESTIAN L AR — ME. MOE X » MOEN (Ministry of Environment){Z 2012 45 3 A
KRICRHTETH D,

FERRE T =

2011 % 10 AT 3 K¥ElERE & MOE & OFE L & W\ AMThiu, ARFHEIZHOWT [HREZ S
LHZEMBRERBRELODaI 2= — 3 UERBEE LTz, I Thi Qar ManFhd &
L7257 BRARE . BAERETT . 15 MR WBtBtRE | FRBIRE e K2 R L <,
201242 1 H 5 BICH 1 [IRIERMRE T (150 4K . 72HONT 2 H 23 AHIZE 2
[ R ERR A LA (150 44 ) 7% Nasiryah il2350 T MOE L/ CHlfiE Shv-,
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ZINEGIE, B THE, FEEHTEE 2 O Hillg ot 72 5 TNS Nasiryah 11
MODOBNZMBICONWTHEEN DY, A7z FOFHE - ERilZiROHIFRF DR
o7,
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410 EEATF T a—/v
A7v Y =7 MM, MOE A4 @ Planning & Studies Office 73 & 4 4 & 0 7= 5H N 5
YT AN, FEEMEICE S E MOE 7 ey 7 MEYEIKEOEFE oW ey
=7 M&J5 (Project Directorate) 2NVEER « 3= 95 Z LT 5, AREK THRICTEIN
HANRY N ERAWOITRT EREN TV 27 VATV 2 — V&K 4-19 12T,

£4-10 FuPxy FEBETDA Vb

Necessary Milestones Time Schedule Expected

Completion of the Final Report of the Study March, 2012 the starting point (S/P)
Approval of the EIA issuing the certificate: March, 2012 the starting point (S/P)
Dispatching of JICA Appraisal Mission June, 2012 in 3 month from S/P

Making of Yen-loan Pledge and Exchange of Note

December, 2012

in 9 months from S/P

Signing of Yen-loan Agreement (L/A) March, 2013 in 12 months from S/P
Effectuation of the L/A June, 2013 in 15 months from S/P
Selection of Consultants for the Project Team June, 2013 in 15 months from S/P
Completion of Basic Design & Preparation of | June, 2014 in 27 months from S/P
Tender Documents

Prequalification of EPC Contractors June, 2014 in 27 months from S/P

Selection of EPC Contractors

February, 2015

in 36 months from S/P

Commencement of EPC Activities

May, 2015

in 37 months from S/P

Commencement of Simple-cycle Operation (1st

train)

December, 2016

in 57 months from S/P

Commencement of Simple-cycle Operation (2nd

train)

June, 2017

in 63 months from S/P

Completion of 1st Train Construction

December, 2017

in 69 months from S/P

Completion of 2nd Train Construction

June, 2018

in 75 months from S/P

(Source: JICA Study Team)
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Year Year (2011) 1st Year (2012) 2nd Year (2013) 3rd Year (2014) 4th Year (2015) 5th Year (2016) 6th Year (2017) 7th Year (2018)
6|7|8|9fw0|1f12|1|2|3]|4|5]|6|7|8]|9|10|11|12|1|2|3]|4|5]|6|7|8]|9|10|11|12|1|2|3]|4|5]|6|7|8]|9|10|12|12[1]|2|3]|4|5]|6]|7|8]9[10]12|12]1]2 4fs]|6|7|8]|9f0]1f12| 1| 2|3]|4|5]|6|7|8]|9|0|11f12]1|2|3]|4[5]6|7]|8]9]|10]12[12
-0/ -9| -8f -7| -6| 5| -4| 3| -2| -1| 1| 2| 3| 4| 5| 6| 7| 8| 9| 10[11|12|13| 14| 15| 16| 17| 18| 19| 20| 21| 22| 23| 24| 25| 26| 27| 28| 29| 30| 31| 32| 33| 34| 35| 36| 37| 38| 39| 40| 41 42| 43| 44| 45| 46| 47| 48| 49| 50| 51| 52| 53| 54| 55| 56| 57| 58| 59| 60| 61| 62| 63| 64| 65| 66| 67| 68 69| 70| 71| 72| 73| 74| 75| 76| 77| 78| 79| 80| 81

End of March 2012 :
1 | Feasibility Study Completion of Final Report of

w

Month

Feasibility Study

End of March 2012 :

2 | EIA Study Completion of Final Report
of EIA Study
3 | JICA Appraisal Mission }]

Yen Loan Pledge O S I
Exchange of Note N I

Effectuation

5 | Loan Agreement i

6 | Consultant Selection ___ :::

Basic Design &

7 | Preparation of Tender R

Document 112 (3 (4|56 |7 |8 |9 |10|11(12
8 | Prequalification of EPC Contractor —
12| 34>
9 | Selection of EPC Contractor _:" N 2nd Train GT Operation Commencement Completion of 2nd train

1|2(3]4|5]6|7 ||||| ||| |
1st Train GT Operation Commencement Completion of 1st train

HEEENEY SREN LR

10 |Construction & Commissioning i

1|2 (3]4]5|6(7]|8]9]|10J11|12|13]|14(15(16]|17]|18(19(20]|21]|22|23|24|25]|26|27(28|29]|30|31|32|33|34|35

NOTE:

B study (F/s, EIA)
|:| JICA Appraisal Mission

- Procurement of Consultant & EPC Contractor

I:l Construction

Source: JICA Study Team
K4-19 7uvzs hAFTa—)
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411 Eis-RT

(1) IR - RAFARHI & 45 8

FEE R OEIE HIZ oW T, BERZ Nasiryah k77, Al Musaib 'k /1% DR FH) 72
BEHTIE, 57 —73 7~ (B, BIk2H) TEHAIhTWS, 17
=N, F =T T b V=T VT MR A O REBIEEEE I Z T,
FEGR 7 A T AN — 2 — (RA TR T HAKE, WAEE) | B4 A
N L— & — KA ES) 70 & 30 4~35 4 OIERE THER SN TE Y | #BEHT 150
4 e D, TOM, FEEFOEE FHERE 2505 &K 300 44 K623 — KB TH 2,
K7y =7 MIBWTH, Eis - REFERENIBUR ZHERF 95 2 & & L. 250 4kl
ZRE LTz, EHIX MOE O AMBER Tt & Ml L, BERRIOA XL — & — & E
B3 22 & d Uiz, [X4-20 (28 ML R~T,

(Source: MOE)
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(2) LTSA L AT /8—

TN R A 7 VREZRMIL, GT. HRSG B LUV ST # FEMa & L THER S
NTVBER, —ERICHEEEENE O OIX GT TH V. FiRE O EM AR - B8 - %2
B RAE VR TRAET 52 &b, REDROBEND, GT RUEH L Rk
S — B 225 (Long Term Service Agreement: LTSA) Z s+ 5 Hikn & bh
LA H 5D, BRIHMIL, Major Inspection £ T 1 ¥4 7L LTEZ, 64/ (1
YA 7)) FRIZ 12 QYA 7)) B TH D, LTSA LEBIFEEO Lg%
#4-11 12177,

F4-11 LTSA LHEBIFBED LB

TR K (R lR RS
T TR il O SRR - (B
e PR R i 12 C R
AEH D PR
WAL — 1 OIEHIR s S .
— e b iEREGBEE RN LICERK | EHE O TER
Wz v=7 H pii3
FRAB) R ORAE B (FTvay) i
EFEAMRE T H — SR MRS
=i SR IEE - S0 RIS
o AR E &R L~V E TN N
rei L P8 il D U« (R - . N U788 % 340 5 ES D&
- LR OAR S OB - St b $R T
A - SCEA B RN LT A 3R
A EREOHMETIFT 5 HLL
) EE<RtiEl

F72. GT ZMEpT 28— & Tlism & LCarFs L. &8s (8,000, 24,000,
46,000EOT W[]) oW &/MbT D0 —LA 2 B—AT 7 ML HEAER LA
T D, AL, Fuel Nozzle, Combustion 47—, Turbine 7 7 — A h A7 — »
J RV k. Turbine B2 R RV s B 7 EOEEE LoV L & BIE T
A L. RRRICEERRF# S EOT 123 L7 #dh L AT A OMBUR 2 2179 2 & T, AL
B2 M 2 HETH D, WEATEHMITRAARICHRE L, MESLERLD
IFEBLL TP dh & L TREIO BRI R 2 2 L1275,

(3) A - LR5FHE
AK7w =7 M, MOE ez frA L, EE T DAL LT, & 420 1ZR-T &
BYEE - RS X FEEE L, Z2°C, BEEEIT LR TRE L2 RBEITEM 250
A OFEE EHENN—R L7200 | EEHEIL MOE OA N AT V=7 TR
BRD A T F v A BTV, FOMITAET DR TRE LT,

37




A Z 7 IME FEEMARBA IR EITERFEERTLE 77 A T LR MERIR)

—f%IZ, 900MW 7 Z 2@ CCTPP D54, EPC = A k@ 2.5%M34F[E D IEHE « fR5F
DOWMER LD L EbN T\ 5, £ 4-12 |THERER - (RTFEAOBETEE & 28T %=

R
K4-12 FHEL - RTEAOEESE L LHE
O&M H H & & [ 2 VAL Ik

e R 4,200 4,200 -
FHAE TG AL & TE 0 iR 11,840 1,000 10,840
THFEAn# 535 - 535
— R B 1,340 1,340 -

& &t 17,915 11,460 6,455
EEL (fEL) $IkWiyear® 7.27 -
R (HHEE) $IMWh? - 1.80

® 17 900 MW (GT300 MW x 2) class CCTPP
° AERIBER 80% & AR E

(Source: JICA Study Team)
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4.12 R - MBLOHT

(1) I Hr Ak
TuaYzl NOBEMIT, AT s NERENMN L o0 FEEREL,
FIRR ZHH L7z, ERAHEFMFITIRDO LB Th D,

- 7uv=z=Z hA MEFTAL00KV EETMOEIZTEET 5 LE L CitdE
k& (4.17 USc/kWh) 2 5% L, (RABIZE &2 B L7z, > T, B e A
IEBE L2,

- BRBET AR X, MOE 7 R34 Z|ZHE-SE 4 US$/ImmBTU % £ H

- FIRRN—R/LL—hKF, B bV —URTEEZEL, 20-25%& L7,

—Ji. 7av=l hORBEMEIL, 477 OERKBREFENEEDIREEET LI HLOTH
V. ROFHESMICHESE, EIRR ZEE LT,
- BURTDOIICXDAFREEMTONL TWDRN A E 2 T, E/IEAOH
FEMiF%  (Willingness To Pay) Z&H L, fEis & L7z,
- EIRR/— KL L— K&, ADB Ol #5452, 12%& LT,

(2) W%
# 4-13 IZ FIRR GHEfE R, £ 4-14 [ EIRR FHESE R 2 Z TR,
FIRR [Z, 59%& 720 IPP Z4HE L=/ — R/l L— |k 20-25%% K& < TR, K
MoRET oY =r & L UIEER#EK s,
—J7 T, EIRR I, 24.3% %720, ADB DN 12%% K& < kY, EF 7Y <
7~ & U TCOEMMEDHERR Sz,

4.13 ERHHRIERE

FEATOAFAIT. EHTASES, Suehstk S EEEA R L, B REEE
RH 720 HHGHNEN SN AMLERH D, REXMOMAME A @ U T, BIRER:
EBHAERT 51T, RIERAIRE L COROIEBAN EREERSE 2D,

- mEexlEAHER - wEBE @R O
- MERE - DR OMER
- RFEIAME LR O

# 4-15 12 EREDEB 2 HITHSL . BRI E ARG 2R T,
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# 4-13 FIRR FHE®ELE

(Unit in MMUSS$)

Project Fiscal Opex Net Cash Qutput (MW
Capex O&M Cost | O&M Cost Revenue 1st Train | 2nd Train Total
Year Year Fuel - ] Total Flow
(Fixed) (Variable) Output Output Output
A) B
-3 2015 582 0 0 0 0 0 -582 0 0 0
-2 2016 970 0 0 0 0 0 -970 0 0 0
-1 2017 388 136 13 10 159 240 -308 547 273 820
1 2018 0 252 13 19 284 443 160 817 700 1517
2 2019 0 271 13 21 305 477 173 817 817 1,633
3 2020 0 271 13 21 305 477 173 817 817 1,633
4 2021 0 271 13 21 305 477 173 817 817 1,633
5 2022 0 271 13 21 305 477 173 817 817 1,633
6 2023 0 271 13 21 305 477 173 817 817 1,633
7 2024 0 271 13 21 305 477 173 817 817 1,633
8 2025 0 271 13 21 305 477 173 817 817 1,633
9 2026 0 271 13 21 305 477 173 817 817 1,633
10 2027 0 271 13 21 305 477 173 817 817 1,633
11 2028 0 271 13 21 305 477 173 817 817 1,633
12 2029 0 271 13 21 305 a77 173 817 817 1,633
13 2030 0 271 13 21 305 477 173 817 817 1,633
14 2031 0 271 13 21 305 477 173 817 817 1,633
15 2032 0 271 13 21 305 a77 173 817 817 1,633
16 2033 0 271 13 21 305 477 173 817 817 1,633
17 2034 0 271 13 21 305 a77 173 817 817 1,633
18 2035 0 271 13 21 305 477 173 817 817 1,633
19 2036 0 271 13 21 305 477 173 817 817 1,633
20 2037 0 271 13 21 305 A77 173 817 817 1,633
Total 1,940 5,533 275 421 6,229 9,752 3,136
FIRR 5.9%
Note:  * Project Schedule is set out for 20 years commencing at the point of commencement of 2nd train at full load.
Meanwhile, a part of the facility starts operation in 2017 and it is counted in the cash flow analysis above.
#4-14 EIRREHEMRR
(Unit in MMUSS$)
Project Fiscal Economic Cost Econon_lic i Output (MW
Year Year Capital Fuel O&M Cost O&M Cost Total Benefit (B)-(A) 1st Train | 2nd Train Total
(Fixed) (Variable) (A) (B) QOutput Output Output
-3 2015 582 0 0 0 582 0 -582 0 0 0
-2 2016 970 0 0 0 970 0 -970 0 0 0
-1 2017 388 136 13 10 547 431 -116 547 273 820
1 2018 0 252 13 19 284 797 514 817 700 1517
2 2019 0 271 13 21 305 859 554 817 817 1,633
3 2020 0 271 13 21 305 859 554 817 817 1,633
4 2021 0 2711 13 21 305 859 554 817 817 1,633
5 2022 0 271 13 21 305 859 554 817 817 1,633
6 2023 0 2711 13 21 305 859 554 817 817 1,633
7 2024 0 271 13 21 305 859 554 817 817 1,633
8 2025 0 2711 13 21 305 859 554 817 817 1,633
9 2026 0 271 13 21 305 859 554 817 817 1,633
10 2027 0 271 13 21 305 859 554 817 817 1,633
11 2028 0 271 13 21 305 859 554 817 817 1,633
12 2029 0 271 13 21 305 859 554 817 817 1,633
13 2030 0 271 13 21 305 859 554 817 817 1,633
14 2031 0 271 13 21 305 859 554 817 817 1,633
15 2032 0 2711 13 21 305 859 554 817 817 1,633
16 2033 0 271 13 21 305 859 554 817 817 1,633
17 2034 0 2711 13 21 305 859 554 817 817 1,633
18 2035 0 271 13 21 305 859 554 817 817 1,633
19 2036 0 2711 13 21 305 859 554 817 817 1,633
20 2037 0 271 13 21 305 859 554 817 817 1,633
Total 1,940 5,533 275 421 8,169 17,540 9,371
EIRR 24.3%
Note: * Project Schedule is set out for 20 years commencing at the point of commencement of 2nd train at full load.

Meanwhile, a part of the facility starts operation in 2017 and it is counted in the cash flow analysis above.
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#z4-15 ERADREE

FEIEA RIS 15 B P E A H i i
& K H D 835MW HEFF A PRFSFE | Nasiryah J8 B ATHL A5 5
(MW) 7 (30 C)
MEFFE BRESIE O K & 704t
A | =M EEIERK | 80%~85% | AHEMEOMERF | A ERMIZTN— A @ —
(%) o x  AFERER S x RZ&FEARIZERE LT D,
100 Z ORRD B IR AR 5
ML 85%F2 i 4 & B fs
mET 5,
B OB | = HEERREHEE | 80%~90% EW R D A — VI
(%) I IRE 4 x 100 FoThEAEShDIzD L
YIUTOERET D,
BB | =(FHREMIBEE | 56%~57% | MEFEHROE | RIEORFELHLEEZEL
(%) i x 860)/ (FERHIEAEL PRFRAE (MERERE | CHEARIZE TV DA, &
TH 2 B x B B ) AR BT A o0 T R 4 e
x 100 X2 O REMEFFT D X
IBNTDHENEEL
|
BT N = | ={ERPTNEEE | 35%~4% R ORES T EE L
(%) /AT T 6 i 6 R THEZ R TV D28, &
Hx 100 A BN B AR o T 490
X OB T D X
IBNTDHENEEL
|
T E ST | TIESNERAR D15 LR Me £ 8 B D %)
1k F OV | oA FAEHE D 7= 0
BAE IR - A R X D EEE R &
JEDFEEE AR NY) L et e
- RioOREE 2179
(RN
- THifREDIZ
D DT 1k
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