5.1

5.1.1

2004

(8

MoE
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#-5.1-1 BEFFHERR- (K IFEEFT)
Unit Installed Capacity(MW) Total
No, of No.of Total Installed] Maximum T £ Fuel
Ref.No Name of Plant Installed Operable Unit Maximum Operable Capacity(MW) Capacity Operable ype : ) Remarks
Unit Unit MW) Capacity
1 2 3 4 5 6 MW) *1
T-1 Dibis TPS 4 15 15 15 15 60
4 5 10 10 10 35ING
T-2 Baiji TPS 6 220 220, 220 220 __220 220 1,320
5 100 100 100 100 0 100 500|FO
T-3 Doura TPS 4 160 160 160 160 640
4 Rd | Rd 100 """ Too "~ TT30[ 130 460|FO
T-4 Baghdad South TPS 6 55 55 55 55 67.5 67.5 355
6 35 35 35 30 30 30 195|FO
T-5 Musayab TPS 4 300 300 300 300 1,200
4 210 200 220 230 860|CO/FO
T-6 Nasiriyah TPS 4 210 210 210 210 840
4 130 180 160 130 600]CO
T-7 Najibiyah TPS 2 100 100 200
2 Rd | Rd | Rd | Rd 80 80 T60|NG/CO
T-8 Hartha TPS 4 200]__200 200 200 800
2 175 0 0 175 350ING/CO
Total 34 32 5,415 3.160
I:I More than 30 years operation NB) *1 Based on Needs Assessment Reports in 2003
(commissioned before 1974) and CPA Home Page (essential service)
I:I More than 20 years operation
(commissioned before 1984) *2 Fuel type reported by CPA in May 2003 and
I:I More than 10 years operation subject to change
(commissioned before 1994)
] Rechabilitated/installed by 2003
Type of Fuel
I:I Rehabilitation/Repair is underway. NG :: Natural gas
CO: Crude Oil
Rtd Retired Unit due to old age/accident GO: Gas Oil
FO: Fuel Oil
|:I Not exist or no definitive plan known.
EI Status is unknown.
JICA 3wy vI[E $LT3E7" vy =) MERAERER A& 5-2 Rk 16 47 A
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#5122 BETFEHER- (F R ¥ — Y FERD

Unit Installed Capacity(MW) Total Total Ava'llable
Total . Capacity
No, of No.of Installed Maximum derated b Type of
RefNo Name of Plant Installed | Operable Unit Maximum Operable Capacity(MW) T Operable . Y P Remarks
. . Capacity . Ambient Fuel *3
Unit . Unit Capacity
(MW) MW) *1 Temterature
1 2 3 4 5 6 7 8 9 10 11 12 (MW)*2
G-1 Mosul GPS 12 20, 20 20 20 20, 20, 20, 20, 20, 20, 20, 20 240
12 16 18 16 18 18 18 18 16 18 18 18 18 210 150|NG
G-2 Dibis GPS 3 28 28 28, 84
3 Rid | Rd | Rd B[S 3 $9[NG
G-3 Dibis Mobile GPS 5 10 10 10 10]__10 50
5 8 8 8 8 8 40 33ING
G-4 Mullah Abdulla(Old) GPS 12 20, 20 20 20 20, 20, 20] 201 20] 20] 201 20, 240
12 15 15 15 15 15 15 151 151 151 151 151 15 180 150|NG
G-5 Mullah Abdulla(New) GPS 6 37 37 37 37 37 37 222
6 30 30 30 30 30 30 180 150|NG
G-6 Baii GPS 2 159 159 318
2 125 125 250 210]CO/GO
G-8 Taii GPS 7 20 20 20 20 20, 20, 20] 140
7 0 0 17 17 15 15 16] 100 80ING
G-9 Taii Mobile GPS 6 0 Q]...J0 JO, 10 10 60
2 0 0 0 0 0 0 20 171GO
G-10 Doura GPS 4 25 25 25 25 100
4 15 15 15 15 60 40ING
G-11 Al-Quds GPS 2 123 123 246
2 100 100 200 160]CO/GO
G-12 Hilla GPS 3 20 20 20 20] 80
3 18 18 18 18] 72 64ING
G-13 Naiaf GPS 3 63 63 03 189
3 30 52 50 132 110ING
G-14 Khor Alzuber GPS 4 63 63 63 63] 252
4 50 52 50 52| 204 180|NG
G-15 Shuaiyba GPS 2 20 20 40
2 12 12 24 20|NG
Total 71 67 2.261 1.741 1.423
1 More than 30 years operation NB) *1 Based on Needs Assessment Reports in 2003
(commissioned before 1974) and CPA Home Page (essential service)
|:| More than 20 years operation
(commissioned before 1984) *2 Available capacity in August 2004 taking ambient condition
|:| More than 10 years operation into consideration.
(commissioned before 1994)
[ Rehabilitated/installed by 2003 *3 Fuel type reported by CPA in May 2003 and
subject to change
E Rehabilitation/Repair is underway.
Type of Fuel
Retired Unit due to old age/accident :: Natural gas
CO: Crude Oil
I:I Not exist or no definitive plan known. GO : Gas Oil
FO: Fuel Oil
E Status is unknown.
SN . NI RS = N
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#-5.1-3 BEFHERR- (T 4 —ENVZ —E U HER)

Unit Installed Capacity(MW) Total Total
No, of No.of Installed Maximum Tye of Fuel
Ref.No Name of Plant Installed | Operable Unit Maximum Operable Capacity(MW) Cas acit Operable P 3 Remarks
Unit Unit pactty Capacity
1 2 3 4 5 6 (MW) (MW) *2
D-1 Erbil DPS 4 7.25 7.25 7.25 7.25 29 DO,
4 7.25 7.25 7.25 7.25 29
D-2 Dohuk DPS 4 7.25 7.25 7.25 7.25 29 DO,
4 7.25 7.25 7.25 7.25 29
D-3 Sulimaenia DPS 4 7.25 7.25 7.25 7.25 29 DO,
4 7.25 7.25 7.25 7.25 29
D-4 SDMO DPS *1 27 each 10 270 DO
27 each 8 216
D-5 Mobile GenSets Details unknown Details unknown 60 5 DO
D-6 Zaferina DPS 7 - Dleietils wwillenmin 39 o DO
| | Total 46 46 456 339
(Small and Stanby Diesel Generator)
Northern 3 | First batch(1999-2000) 377 31.8
Govornarates|Second batch(2000-2001) 601 65.7
WHO-funded(1999-2000) 171 9
Central and  |Electricity 662 117
South area | Water & Sanitation 100, 47
Health 815 142
Trans & Food Handling *4 1,399 502
4,125 915
: More than 10 years operation NB: *1  SDMO: Solomon National Disaster Management Office
(commissioned before 1994)
: Rehabilitated/installed by 2003 *2 Based on Needs Assessment Reports in 2003
and CPA Home Page (essential service)
I:I Installation/Rehabilitation is underway.
*3  Fuel type reported by CPA in May 2003 and
Type of Fuel subject to change
NG :: Natural gas
CO: Crude Oil *4  SDMO was substracted from UNDP report
GO : Gas Oil
FO: Fuel Oil
DO: Diesel Oil
JICA V)" VIE $ET3E7" 0y 2) MERSERETA AT 5-4 VL 16 47 H
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#-5.1-4 BEfFEHEER- (K IFER

Unit Installed Capacity(MW) Total
No. of No. of Total Installed Muximum
RefNo Name of Plant Installed Operable Unit Muximum Operable Capacity(MW) Capacity 0 bl Remarks
Unit Unit (MW) perab e
1 2 3 4 5 6 Capacity (MW)
H-1 Derbindikhan HPS 3 83 83 83 249 Not connected to National
2 165|Grid
H-2 Dokan HPS 5 32 32 82 32 32 410 Not connected to National
3 168|Grid
H-3 Himrin HPS 2 25 25 50
2 21
H-4(1) Mosul HPS (Main Dam) 4 A 187.5 187.5 187.5 187.5 750 s
H-4(2) |Mosul HPS (Regulating 4 15 15 15 15 60
Dam) 4 60
H-43) [Mosul HPS  (Pumped 2 120 120 240
Storage) 2 120]*1
H-5 Hindia HPS 4 3.75 3.75 3.75 3.75 15
4 5
H-6 Samara HPS 3 28 28 28 84
3 55
H-7 Haditha HPS 6 110 110 110 110 110 110 660
5 160
H-8 Al-Adhim HPS 2 13 13 0 Water
13 13 0
Total 33 29 2,518 1,354
I:I More than 30 years operation NB:
(commissioned before 1974) *1: This capacity can be increased
I:I More than 20 years operation to full capacity in future.
(commissioned before 1984)
|:| More than 10 years operation
(commissioned before 1994)
] Rehabilitated/installed by 2003
: Rehabilitation is underway
:I Not exist or no definitive plan known.
JICA 3™ /IE] JRT3ET vy =) ME RS A 5-5 VL 16 47 H
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515
No.of | No. of No. of | Total ingdled Total maximum Tcgzrzgzkj;nﬁ?y
Type of Plant Parts | | nlsjir;eiitlsed Orijernizil e C:\P;la\;'/;y Opera?ijvi/)apacl v temperature
(MW)
Steam Turbine Plant 8 34 32 5,415 3,160 2,844
Gas Turbine Plant 14 71 67 2,261 1,741 1,423
Diesel Power Plant 6 46 46 456 339 305
Hydro Power Plant 7 33 29 2,518 1,354 1,354
Total 35 184 174 10,689 6,692 5,926
Installed capacity Maximum

operable capacity = dependable capacity,

Available capacity de-rated by ambient temperature

90 %
5.1-1 5.1-4

1) 20

2) 20 2004

3) 2004

4)
5.1.2

2004

JICA 5-6 16 7




5.1-6
Type of Plant No. of | No. of No. of | Total ingtaled | Total maximum Total de-rated capacity
Plants | ingdled | operable capacity operable capacity | by ambient temperature
units units
(MW) (MW) (MW)
Gas Turbine Plant 9 38 38 2,318 1,828 1,645
Diesel Power Plant 2 78 78 178 128 115
Total 11 116 116 2,496 1,956 1,760
5.1-7
JCA 5-7

16




51-7

. . Total
Unit I nstalled Capacity(MW) Totd Total Available
No, of No.of Installed Maximum Capacit Tvoe of
Ref.No Name of Plant Installed | Operable Unit Maximum Operable Capacity(MW) Capacit OperableC de?;)t od g/ Flilge %9
Unit . Unit a&a\; y apacity Armbi y
1 2 3 | 4 5 | 6 7 10 | MW ) <g | Amblent
Temperature
G-6 Baji GPS 4 EX 159 159 318 FO/GO
4 140 140 280 252
G-7 Baji Mobile GPS 8 23 23 23 23 23 23 23 23 184 NG
8 20 20 20 20 20 20 20 20 160 144
G-11 |Al Quds GPS 8 EX 125 125 43 43 43 43 422 CO/GO
8 96 96 33 33 33 33 324 292
G-16 |Kirkuk New GPS 2 255 70 325 NG
2 206 57 263 237
G-17 Buzurgan GPS 1 43 43 NG
1 35 35 32
G-18 Baghdad South New GP; 2 120 120 240 FO
2 97 97 194 173
G-19 |Nasiriyah New GPS 1 40 40 CcO
1 32 32 29
G-20 |Musayab New GPS 10 50 50 50 50 50 50 50 50 50 50 500 CcO
10 35 35 35 35 35 35 35 35 35 35 350 315
G-21 |HarthaGPS 2 123 123 246 NG/CO
2 95 95 190 171
D-7 Northern IndustriesDPS 39 . 78 DO
39 Details Unknown & 7
D-8 Baghdad WatGen DPS 39 . 100 DO
39 Details Unknown & =5
Total 116 116 2,496 1,956 1,760
NB *1: Based on Report from CPA and MoE Type of Fuel
NG : Natural gas
*2 Fud Type assumed from Existing Plant Data CO: Crude Qil
GO: Gas Qil
*3 EX : Exsigting Plant FO: Fuel Oil
DO: Diesel Qil
JICA 5-8 16 7




2005
300 MW
51-8
. . . Additiona
Name of Project Details of Projects capadity (MW)
Taji GPS Restoration (Phase-1) Replace Generators #1, #2, #3, #5 with new ones 28
Taji GPS Rehabilitation (Phase-2) Rehabilitate Generators #4, #6, #7 12
Mosul GPS Rehabilitation Phase-1 | Replace Generators#1, #3 with new ones. 8
Mosul GPS Rehabilitation Phase-2 | Rehabilitate Generators #2, #4 4
Mosul HPS Restoration Supply and replacement work for four units of 187.5 MW 120
Generators. Replace bearing pedestal, governor, exciter,
etc.
Musayab TPS Restoration To recover #2 generator from 100MW to 200MW, 80
Inspect and supply parts for bailer, control, auxiliaries.
Musayab TPS Parts Supply for Supply spare parts for circulating pump.
circulating water pump
Hartha TPS Parts supply for #1 & #4 | Supply parts for #1, #4 50
5.2
CPA PMO
5.2-1 5.2-2
52-1 /
No. Line Voltage Remarks
1. | Jazair-Yarmook 132 kv To complete July 5, 2004
2. | Samediay-New Baghdad 132 kv To complete July 5
3. | Burzulgan - S. Amara 132 kv Completion to be June 25

Target complete Nov-03.

4. | Nasiriya-Khor Zbayr 400 kV To be completed June. Line being
energized in sections.

5. | Dibis-Azadi-Quarqush 132 kv To be completed May 22

6. | Dibis-Old Kirkuk Double Circuit 132 kv To be completed Jul 31

JCA 5-9 6 7



7. | Dibis-Azadi 132 kV To be completed May 22
Baghdad
5.2-2
No. Substations Name Voltage Construction
1. | HadithaHP-Baiji 400 kV Rebuild
2. | Mosul-Erhil 400 kV Rebuild
3. | Erbil-Kirkuk 400 kV Rebuild
4. | Haditha HP-Qaimi 400 kV Rebuild
5. | Tuz-Zaar 132 kV Rebuild
6 | Kirkuk-Chamchamal 132 kv Rebuild
5.3
CPA 2004
(1) #HREER
Al Ameen 400/132 kV GIS 250MVA x 4
Baghdad Baghdad 400kV
Al Resheed 400/132 kV GIS 250MVA x 4
Yusefiya / 400kV ~ Baghdad
2
5.3-1
531
No. Substation name Voltage Remarks
1. | W. Baghdad 400 kV | One bank for Al Resheed line
2. | Jamia 132 kV | Extension for Al Rasheed line
3. | Jazaer 132 kV | Extension for Al Rasheed line
4. | Yusefiya 400 kV | Onediameter for Al Resheed line
JCA 5-10 6 7




5. | Babd 400 kV | Onediameter for Yusefiyaline
6. | Jameela- Rashdiya 132 kV | Extension for additional line
7. | Tgji - N Baghdad 132 kV | Extension for additional line
8. | DouraPS - Eskanderiya 132 kV | Extension for additional line
9. | Kirkuk - Diyala 400 kV | Extension for additional line
10. | Nassiriya PS - Diwaniyah 400 kV | Extension for additional line
11. | Khor Zabayr PS - Hartha PS 400 kV | Rehahilitation for existing line
400kV 531
JCA 5-11 6 7
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\
Turkey | 400 kV Transmission Line
/v~ \ Network
v . -
—_— SN -~ Sy - A 400/132KV Substation
- {;*'/ = A Power Station
7/ )

Sriya P . TPS : Thermal Power Station

GPS : Gas Power Station
R Mosul Dam .
= HPS North Region

~ h/-

P
\ .
‘n
S,

: Iran
. - )

| c
I ) Middle Region
. / ) (
) .
. ) Diyala \ '/
2 y/ Haghdad N ’ -
! = agBa;hdad E /
/ ' ]
Baghdad W {.‘] Baghdad S \. /
“},‘: : e TR -
p Wassit “J—, | South Region
- ' \ -
At
— — -— \ .

Quraa, . o

Baghdad 132kV Power Sy;tbm

N . Hart|1a
g TPS/
I A
el % Khor Zubayr
- GPS

"

Saudi Arabia N/

Hartha

Najibia TPS
Basra East

Ruamlia Oil Field

m Qasr

Basra 132kV Power System

5.3-1 400 kV X E R FILESHE

5.4 [RAEER
BB VLB A OEHEE 2 5 E T 5 72 DICELERRNE O E 2 ki L T\ 5,
A6 3 M OECERIZ OV TIZ UNDP OFEA T ER R0 ZENTN S,
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5.5

NDC

UNDP

33kV, 11kV, 0.4kV

NDC

SCADA

JCA
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(1)
(2)
(3)

VHF

132kV

SCADA

400kV

USAID

400kV

OPGW

JCA
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6
6.1
Nation Wide Region-wise
2 Demand Forecast Demand Forecast
Q National Energy Consumption “ Regional Energy Consumption
per Capita 1 per Capita
O National Network Loss | % Regional Network Loss
O National Load Factor § « Regional Load Factor
i
I O National Energy Consumption
iy  per Capita
O National Network Loss
O National Load Factor )
6.2
6.2-1
No. Title Issued by Date of Issue Prepared for
. - Achieving COE's a d task
1 | 10 YearsPlan of Commission of Electricity COE 2002 chievt n.g. saman
on electricity supply
. . Power station augmentation
Sul f Power Station A tat . )
2 “.“ma.ry ° o . .|on Hgmentation UN 12 June 2002 | projects under Oil-for-Food
Projectinlrag (Revison 3)
programme
Load Forecast Report
o . D ber Assessing the required
3 | Iraq's Electricity Sector Projected Pesk UNOHCI generation capacity to meet the
Demand, MCR-Based Available Capacity 2002 growing demand
and Generation Deficit/Surplus
Observation Brief on the El Sector of -
4 eV |or.1 . e ontheEnergy oo UNDP June 2003 Briefing to the World Bank
Irag (Revison 3)
JCA 6-1 16 7




Developing a suitable

Electricity Network Development Plan — methodology to the
5 | Erbil Governorate (Revision 1) UNDP July 2003 existing situation and future -
Sulaimany Governorate  (Revision 1) February 2002 electri C|ty.reqU| rement in Erbil,
Dohuk Governorate (Revision 2) February 2002 Sulaymaniyah and Dahuk
Governorates

Assessing the needs of the

Needs Assessment of the Electricity Sector electricity sector especially on

6 WB July 2003 budget, fuel supply,
of Irag A -
environment/ energy efficiency
issues, and ingtitutional status
7 Needs Assessment of the Electricity Sector UNDP/WB 5 October Assessing the needs of the
of lraq (Revision7) 2003 €lectricity sector

(1) 10 YearsPlan of Commission of Electricity

2001 2012
9.1 2001
41,000 GWh 2012 107,000 GWh 2001 2011 10
9.3
2001 41,000 GWh
2001 41,000 GWh !

(2) Summary of Power Station Augmentation Project in Iraq

4 2006 8,000 MW

1 WB Needs Assessment of the Electricity Sector of Irag, Annex F Energy Statistics; 2003

JCA 6-2 6 7



(3)

Load Forecast Report

2010
2
3 2002
2010 4.0 6.0
25 4.0
2001 2002
35 4 6
25
2002
6,448 MW 15
3  Erbil  Slaymaniyah Dahuk
UNDP ENRP Electricity Network Rehabilitation Programme
2002
MCR
Maximum Continuous Rating 10
10 3

(4)

()

Observation Brief on the Energy Sector of Iraq

UNDP 15 UNDP
3 ENRP
(3) Load Forecast Report
2002 2010 4 25

Electricity Network Development Plan — Erbil, Sulaimany and Dahuk
Governorate

Erbil Sulaymaniyah Dahuk

%10

peak demand capacity demand

JCA
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11 kV 33kV 2000
2020 Erbil Sukaymaniyah Dahuk
Erbil
Sulaymaniyah Dahuk 2000 1994
2000 1 8 11 kv 33kV
0.8
0.9
2000 Erbil Sulaymaniyah Dahuk
326 MVA 381 MVA 169 MVA 2020
1,038 MVA 1,183 MVA 374 MVA
(6) NeedsAssessment of the Electricity Sector of Iraq (WB)
UNDP
UNDP WB (7
E Customer
Service Issues F Energy Statistics
(7) NeedsAssessment of the Electricity Sector of Irag (UNDP/WB)
Revision 7
2003 2012 2003
6,300 MW 2002
6,488 MW 2004
12 7,056 MW
2005 2012 4 6
8 10 8
(3) Load Forecast
Report MoE

33/ 11 kV

(3) Load Forecast Report

JCA
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G HED LTINS, o T, BIHORRE LSRR ZEET H-0IC,
KEATRER LB BB VW T 3%DEE L ADLEEZFE L T 5,

WEOMAREEL LOFLETRICETLERO L E2—DfRE LT, U
TOREPHLNE IR T,

= HHETHNCETLAEETE LT —ZHEHRA AR L TN D,

= Z 7 AN L7 CoE @ 10 Years Plan of COE LISF Tlx, B—27 A
fif (KEEETD) FBEOAN TR STV D,

® UNOHCI (Z & % Load Forecast Report 3 E72 Y — A L 72> T 5,

" P—JAMBIOENEONTIZENT, FREOHMELFHEL T
T TR AT > TV D,

= REOHEINELZGEANCEAT 5 0 BRI 7o,

R, @ EOFLESS MoE NOEHHE 7 1t A DR E Z AL BRR T X
%o Fio, EBEOFTEIIMED ORI SRV E 7> T, Il
NT-FBEIITHT 2 ENEFICHRETH Y | FRAES, BORESRZ L TRE
W% 2 BT D4 T 7 TIHRICHEETH 5,

TEIZ, (7) Needs Assessment of the Electricity Sector of Iraq & (4) Observation
Brief of the Energy Sector of Iraq D &' — 7 A 752 THNE %2 7~

14,000
—e— Report 7; 8% (UNDPIWB)
12,000 [ -|—°— Report4; 4% (UNDP)
Report 4; 2.5% (UNDP)
Report 4; 6% (UNDP)

10,000 F
s
=3
S 8000
C
£
/o) a—
S 6000 | -
®
(0]
o

4,000

2,000 r

0
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Year
6.2-1 fHFFHEBREFICBIT D —7ANRE
JICA 3y VIE PLT37 vy =) ME R A 6-5 PRk 16 47 J

({77 B - BAHE RSN A7)



A 6T T T

6.3 M ENT-BHENEE

AIRC DB REREE, A1 TV EIEAX v 7, CPA V=7 A N TAIN
TWVWAIEREND, BUEOFEE MG 14 FORBRIZI TR O X 9 121
IREND,

Demand and Capacity (MW) : No Scale

: Demand of Consumers
[iizze]: Demand of Distribution Network to T/L Grid
: Supply Capacity of Distribution Network
Distribution Loss
: Substation Capacity
: Transmission Line Capacity
: Generation Capacity

6.3-1 BIEOFTE L ks DR

%3$(ﬁ£ki0ﬁf@ ﬁ?&& @hﬁ)@ . BfEOESAARE
L, F8&E. %\z%\m CEWALES R i %wTTELTwé&
Ezonb, Frlo, RE bﬁ#ﬁg IHLRKESRRELTWD EEZ
b, AT, m mz%k%w&%xgné

o THAEIR, ZORREBEIMIGY A FORWUPBEOFTE LM L T\ D
LEZBND,

FERORRB L OEN AT DI NEYRILELZBET DL, SHROFTFE
MG OBIRIL TR ORRICA A=V TE D,

JICA 3V VIE $RTHET vy =) ME R EAETR A 6-6 Rk 16 7 H
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: Demand of Consumers
[z=): Demand of Distribution Network to T/L Grid
: Supply Capacity of Distribution Network
: Distribution Loss

: Substation Capacity

: Transmission Line Capacity

: Generation Capacity

Priority on Bottom—up Approach

Demand and Capacity (MW) : No Scale

before 1990 March 2004 Achievement of Short—term Target Long—term Target
Emergency Program by the end of 2007
by July 2005

X 632 BAIEII—FREDODARA—T

2003 DA T V7 ERGLIE, EBHE s X — gl ’ﬁb%<@ﬂﬁﬁﬁbnf
TTWVW5, L75>L7‘£75§6\ Sc&/v&@)/\t U o TR E) IR R CE R

WZxF LTt Bl \ZxPT DiEEN R 7 X — i@%@&@&ﬂfn
HEHITEDIS, Oi@ il S TR %%Vmwfi%ibﬁé
SNTWRNWEBZLND, 6o T, - PHIIITE B OBFE N —D>D
X—L70 b, BHIICIE, HX@Mﬂ%ﬁQQTV/%%bH\VXv%/
Fa@ LT, RSN T ZADONT-E® 7 X —ORRIPREEIND,

6.4 2E VNV OFEETH|

641 7 Sua—F
RELV-VEETRIOER B, BEITEEN (BFXy N —7RNEX
T OHE) TOBNEEL2BEETHIETHD,
BHEEL 2 DO TRIIND, —DIFENEEFE, L5 —DiIvr—724
WMEEThD, 6.1 7 (7 7a—F) Th=@y ., 2E LV~ VOFETHIT
IZ. ELTEENEEE, BhHED AR OCAMRNS B— 7 AN EE A HTE
T5, ¥7-. AEETHCIIBEFHR COBNETZEAHET 2HENOHLE
j_‘éo

642 ZRT—X
EE L)V OFEEFR TSR U7 — XX T oM
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= 1957 2003 (UN-HABITAT, WFP)
= 1990 (UN-HABITAT)
= 1990 2002 (MOE)
= 1990 2001 (MOE)
6.4.3
2004
1991
1990 * UN-HABITAT
1990 20,444 GWh
5
1990 1,789 C1
1990 1,143 kWh
1970 2003
6.4-1
Year 1970 1980 1990 2000 2003
Population 9,440 13,238 17,890 23,577 25,808
(thousand)
Annual Increase 0 0 0 a) 3.18 % for 2000-2003,
Ratios 3.44% 3.06% 2:80% b) 2.96 % for 1970-2003
Source: UN-HABITAT® for 1970 to 2000 and WFP for 2003
2004 1970 2003 2.96
2003 25,898 2004 26,665
1990 1,143 kwWh 2004 26,665
2004 30,478 GWh

4 Annex E Customer Services Issues, Needs Assessment of the Electricity Sectors of Iragq, WB, 2003
5

® UN-HABITAT 1957 1965 1977 1987 1997
1995 1996 UN-HABITAT
JCA 6-8 6 7




6.4.4
1990
MoE 1990 29,469,350 GWh
5
1 1990 27,701 GWh
UN-HABITAT 1990
20,444 GWh
26
1990 2003
33
6.4-2
Actual Assumed
2008to 2011to 2016to
Year 1990 2004 2005 2006 2007 2010 2015 2020
Los(f, gf“os 26 33 32 30 28 27-26 | 25-23 | 22-20
Note *: Percentage against annua sent-out energy of power stations
6.4.5
MoE
1990 2001
6.4-3 1990 2001
v Annual Peak* Annual Energy* Annual Load
ear (MW) (GWh) Factor
1990 5,162 29,469 0.65
1991 3,920 16,202 0.47
1992 4,733 28,051 0.68
1993 4,926 28,355 0.66
1994 4,701 29,160 0.71
1995 4,913 28,600 0.66
JCA 6-9 16 7
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1996 4,804 27,838 0.66
1997 4,615 28,783 0.71
1998 4,541 29,139 0.73
1999 4,350 27,201 0.71
2000 4,616 29,126 0.72
2001 5,301 33,213 0.72

Note *: at P/S Generating Points
Source: The energy production data from MoE

BRI 0.65 75 0.73 OFIPHTEAL L TN 5, 1991 4B I35 4 X v %8
BENBD L, T RMEORIC O RS TN D, 1990 FOAMEHRIT
FEYER) 72 B G IRIL T COEZE /R LTV 5,

%] 6.4-1 |2, MoE (NDC : HIAFEFESAT) 12K D 1990 4E7)>5 2002 4ED A B
EHOEHNEEFEE, -7 AMEEZRT, HL, WM& & LREHROMTH

Do
<Annual>
7,000 [ Load Factor Total Energy :39,055 ___ g0,
——E D d — Max Peak  :6,104
nergy Deman N LE 2%
6,000 F---- —=—PeakDemand |- - - - - - - B
—~ =1 1 85%
%’ _
_ - [
@ 4,000 | U _ 80% :
g b // \k\ * L-;
B 3,000 Lo Lo *\/ 3
> n—— 1 75% 23
o
2 2,000
w
1 70%
1,000
O 1 1 1 1 1 1 I L | | | 65%

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Data source: MoE (NDC) estimate

6.4-1 1990 4E~2002 4ED A BIEHDEHER L O — 7 BAREBE L AR

IR, BHEB IO —AREE L ARNRIIBAEWCHETIL T
AL TS, BRI 8 HIZRKERVIHIN%IZEL., FEIOLDHLY HT
HH3IHE L AL T3%00 T5%FEE L 72> T\ 5,

BT —2 &I, RHETIEL, BIIEB X OREROAREEZ TRO L DI
RIE LT,

7 Sulaymaniyah M| & Erbil M35 — # IZ1Z& £ QRN
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6.4-4 2004 2020
Year 2004 to 2005 2006 to 2007 2008 to 2010 2011to0 2015 2016 to 2020
Annual Load
Factor* 0.75 0.72 0.70 0.69 - 0.65 0.66-0.70
Note *: Annual Load Factor = (Annua average power) / (Annual peak power)
6.4.1
2001 0.72 2001
2004 2005 0.75
2006 2007 0.72 2008 2010 0.70 2011 2015 0.65
2016
2016
2020 0.70 2008 2010
2016 2020
6.4.6
JCA 6-11 16 7
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645 2EVAFETFRUORN—R-F VT

Energy Damand T/L and D/L Energy Damand Peak Damand at
Year at Cosumer . at P/S Sent-out  Load Factor P/S Sent-out

Loss Ratio* . :
Ends Points Points
(GWh) (%) (GWh) (MW)
2004 30,478 33 45,490 0.75 6,924
2005 31,392 32 46,165 0.75 7,027
2006 33,276 30 47,537 0.72 7,537
2007 35,272 28 48,989 0.72 7,767
2008 38,094 27 52,184 0.70 8,510
2009 41,142 27 56,359 0.70 9,191
2010 44,433 26 60,045 0.70 9,792
2011 47,543 25 63,391 0.69 10,488
2012 50,871 25 67,829 0.68 11,387
2013 54,432 24 71,622 0.67 12,203
2014 58,243 24 76,635 0.66 13,255
2015 62,320 23 80,935 0.65 14,214
2016 66,059 22 84,691 0.66 14,648
2017 70,022 22 89,772 0.67 15,296
2018 74,224 21 93,954 0.68 15,773
2019 78,677 21 99,591 0.69 16,477
2020 83,398 20 104,247 0.70 17,001
Notes *:  Percentage against annual sent-out energy of power stations

Annual Increase Ratios

2004 to 2005 3%
2005 to 2007 6 %
2007 to 2010 8 %
2010 to 2015 7%
2015 to 2020 6 %

EROFEHEINFITLL T OEEIIE SN TN D,

2004 FEH D 2005 4FE BRSO ALY RHEVEE T, BHEIILF
URERONAIA

2005 HE55 2007 4 BB EROEBBNER, F- BENSETE
(s

2007 FE D 2010 4 EBEIOFKE], BENREX (NS
2010 ZE75 2015 45 1HBUBHAET: 10 5. FHEOMONLE T H 5 <

2015 4E2 520204 T~ RV A R~V A PORRSCHFI
EOE AN L

PLEX D, 2004 £ ©°— 7 AfFIEHKI 7,000 MW EHEE S vz, DA, 2007 4F
127,800 MW, 2010 4E1Z 9,800 MW, 2015 4E1T 14,200 MW, 2020 412 17,000 MW
N5,

THIZ, ARAEOE—7 AmTEE (BEm) THR R S MmERE &SRS h
TW5B E— 7 A @%%T#

JICA vk /IE $ET27° vy o) B ILHE A 6-12 KR 16427 A
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14,000
—— Report 7; 8% (UNDP/WB)
12,000 [ -|—°— Report4; 4% (UNDP)
Report 4; 2.5% (UNDP)
Report 4; 6% (UNDP)

10,000 F - The Study Team
z
=3
< 8000 | .
c
e e ——
[0} PR——
Q 6000 |- —
X
©
(0]
o

4,000 |
2,000 r
0

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Year

6.4-2 B —J7AMOBETHIRELR

647 TV RHAR-wRXTAR

6.4.5 5 (A=) Thilk~7@y | f- BRI T~ R A R x4
v FORNRPIFTE D,

LRI E IR & RERE IV AT LB OBLANS, BEHHEELY
*7ﬁﬁ@ﬁ@ﬁ%%\Oi@@@@ﬁﬁ##%%kﬁéo%ﬁ%%@ﬁ%
WS | BNV AT ANLERTREEMBERT H2ERMET THIUL, L0 E»
AMRNLEE LV,

T2 RV A KX P A FOENIL, FFlCE—7 AMEEOIHIIZE W
TOHHIHREOHREZKFET EEZOND, T RV A KX A FD
—D L LT, V=7, A7 -E—JERIOEITEIEHIERH D, =0 HIX
VO EE L F T - E— R TETH D, %@m@rv/¢-ﬁ4b
TR A NE LT, FERAL AT ACBRENE IS O FH ASRSRINCIZE 2
YA

648 FTETHOMI TV A

NR—=R - F VU FIZBNTIE, — AN OBEBHEFE, ZHo ABIOAN
K@%ﬁﬁikt 7ﬁﬁ@%%*@1wé TNHNT A= =PI E L
L EEPHICEET AHEE 2L FIch R 5,

(1) JRSZEEIRERAH R & D HE i

UNDP O#+5#E (Observation Brief on the Energy Sector of Iraq, June 2003) (Z X
PO %%3M%ﬁ<477£¢f@@ BIRORMARIL, 2003 42 Bl

JICA vk /IE $ET27° vy o) B ILHE A 6-13 KR 16427 A
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6.5
6.5.1

6.5.2

(2)

916 MW

2011 2015

Regional Population / Nos. of Customers
Regional Energy Consumption
Regional Peak Load

1

Regional Energy Consumption per Capita
Regional Network Loss
Regional Load Factor

I

Regional
Energy / Peak Demand

JCA

6-14

6 7




At 6 R FRETH
* 6.5-1 HBHIFETROHET —F
Regional
Year
Population Cfs(:f)'nifrs Energy Peak
1990 A X O X
2001 A O O X
2002 O O O O
2003 O X CPA Daily Power Data
2004 A X Aug. 2003 ~
O:  data available
X:  datanot available
/\:  data can be estimated
[ ]: datareferred to the region-wise demand forecast
ANHA
®  Population 1977, 1987 and 1997 (Population Census)
®  Population 2002 (UN-HABITAT)
®  Population 2003 (WFP)
®  CoE Consumers by Category & Region in 2001 (WB Needs Assessment of
the Electricity Sector of Iraq, Annex E Customer Services Issues Rev 1;
2003)
®  Overview of Distribution Consumers (UNDP Observation Brief on the
Energy Sector of Iraq; June 2003)
B EHE
®  Electricity Consumption by Governorate and Use in 1990 (UN-HABITAT)
®  CoE Consumers by Category & Region in 2001 (WB Needs Assessment of
the Electricity Sector of Iraq Annex E Customer Services Issues Rev 1;
2003)
® Total Electricity GCED (General Company for Electricity Distribution)
Received vs. Sold by Region in 2000 and 2001 (same as the above)
®  Network Energy Demand & Balance (MoE Generation & Energy Balance
Report for 2001, 2002 Jan. ~ Dec.)
® Daily Power Data (CPA homepage; Aug. 2003~)
v — 7 A
® Distribution System Peak Demand (UNDP Observation Brief on the Energy
JICA 397 VIE PET3E7 vy =) ME R AR A 6-15 PRk 16 47 J

({77 B - BAHE RSN A7)



Sector of Irag; June 2003)
®  Daily Power Data (CPA homepage; Aug. 2003~)

6.5-2

Regions

Governorates

(Rasafa & Suburbs)
(Karkh & Suburbs)

Diyaa
Anbar
Najaf
Kerbela
Qadissya
Wassit
Babylon

Tameem
Salah a-Din
Ninewa

Basrah
Muthanna
Thi-Qar
Missan

Sulaymaniyah
Erbil
Dahuk

6.5.3

(1)

1977 1987 1997
B.2

2003

JCA

6-16

16



SRS Hor FRETH
30,000
O Baghdad Region
O Middle Region 25,898
O North Region Annual Increase Ratio| 1997~2003
25000 Mg south Region | 1977~2003 " ~ " "~ 27% >~ o
0,
O 3 Northern Governorates 3.0% 22,046 23%
1987~1997
20000 F-- - T T T T T T T T 3.0% 7 25% |-~ T
=)
o
e 16,335 .
x 1977~1987 29%
L o,
§ 15,000 31% 24% 289,
3 12,000 °
Q
o
o
0, 0,
10,000 - - - 28% | T __] 31% +----—-——~—~  [-------- 6% |____
17%
26%
17% 18%
5,000 [ 16% 17%
16%
0,
15 - 13% 14%
12% 12% o
0 .
1977 1987 1997 2003

Data Source: 1977, 1987 and 1997 from Population Census, 2003 from WFP
6.5-1 1977 %05 2003 FEDHURAIA D

1977 F-02 5 2003 FEOFEHK 0 NI 3% ThH D, £i-, g A0
MR BIZIERE L 72> TV D, NT Hy N, Fasisk, dbifihisk, m
HHEcks L OMERE 3 NN DI D D EHEIG L. FF 25 %, 29 %,
17%. 17%. 13%ToH 5,

EREAR EFHIOEREN O N AEEEZRDH L TEROEY

#* 6.5-3 HIRRIA O BE

Unit : persons/km?

Regions/ Year 1977 1987 1997 2003
Baghdad Region 4,346 5,233 7,390 8,207
Middle Region 14 23 28 33
North Region 27 39 51 59
South Region 22 26 38 47
3 Northern Governorates 39 53 75 96
Total Iraq 28 38 51 60

BRI OF T, NI Hy RONOEENRZEHLTWD, 1977 05 2003 H0D
NOEELZ BT 5 & 26 [ TIEES 3 4023 3 £, gl 2 5 & 72> T
éo

JICA vk /IE $ET27° vy o) B ILHE A 6-17 KR 16427 A
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Number of Consumers (x 1,000

(2) TEFK

UNDP #£E (Observation Brief on the Energy Sector of Iraq ; 2003 4F 6 H) D&
BRE & TR,

3,500
3,126; 100%
3000 F-— -~~~ ~~~~"~" """ """ """ --
2500 F-—— - - - """ - --
72010 e -
dsoo Lo 1000 o
’ 32% 800
26%
| L . 500 L 450 o 36 .
1,000 16% 14% 12%
500 r | g, [~~~ "1 [ "BEE e -
859
% 73%
76% 83%
0
Baghdad Middle North South 3 Northern Gov. Total
O All Category Total - - - - 376 376
O Agricultural/ Others 8 68 42 15 N.A. 133
O Industrial 55 96 25 19 N.A. 196
O Commercia/ Others 87 55 51 43 N.A. 236
0O Household 850 580 382 373 N.A. 2,186

Data source: UNDP Observation Brief on the Energy Sector of Iraq; June 2003
6.5-2 UNDP#EEDTEFEK

AH & REFHA T 5 & MR O 5347 13 3IE R LI & 72> T B
LIpLArsh, 374 FISSOERIR, AN 3% THBDIH L, HE
FHIE 32 % TH L@V R L o T2,

BT A —RITRTHS & ALE 3 MEFR< £ TOMIE T, FEFEN 70%
~85% D L 725> T %, UNDP I K20 3 JH o> 77 560 B 5 &t i
(Electricity Network Development Plan) {2 ZAUIE, [RIHsi OB A & fih il & 13
ERIC & 725 TN D,

(3) ik
TEFHACHE LT, BERICOWTUTIZENS,

2002 =D AN, 2002 4F 12 A FEROFREEE LUK 6.5-2 O— R FIEDREIL
%R HE U7 s R O — R F I D EL R A2 TRITRT,

JICA vk /IE $ET27° vy o) B ILHE A 6-18 KR 16427 A
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6.5-4 8
Regions Population HSUO;‘CZ’f'd Persons/ R'e\l;(?encfial - elgtartlifl)cgron
(x 1,000) (x 1,000) Housenold Customers Household

Baghdad Region 6,132 915 6.7 850 93%
Middle Region 7,293 921 7.9 580 63%
North Region 4,242 537 7.9 382 71%
South Region 4,684 563 8.3 373 66%

Total the above 4 regions 22,352 2,936 7.6 2,186 74%

Datasource: Population and Nos. of Household (as of Dec. 2002) data from UN-HABITAT, Nos. of Residentia
Customers data from UNDP Observation Brief on the Energy Sector of Irag; June 2003

UNDP Electricity Network Development Plans for Erbil, Sulaymaniyah and

Dahuk 67 64 70
UNDP WB The Needs Assessment of the Electricity Sector of Irag 2003
10 87
UNDP Observation Brief on the Energy Sector of Irag
2003 6
3

6.5.4
(1) 1990 2001

1990 2001 6.5-3
B.4

JCA 6-19 6 7



A 6T T T

Total 20,444 GWh

Middle Region
4,925
24%

Data Source: UN-HABITAT
6.5-3 1990 £E & 2001 FEDFBEF I COHIRIEHHE R’

1990 4ETliL, T & v K& fiiill CaENEEDOR 60% 2 HE L, T Ofth
3 T D ZIRIFE S ICHE LTV D, 1990 o ki E HiEE &L A0
BT D E, NIy RONAEIT24% THLDIZXT L, £DEIIEE
BOWHEILII8 % ERSTND, DFED, NTXy RO— ANY=VENHEE
T K Y REVMEE 72> TV D,

EXD25OF = i % L 2001 F£OT —ZTALE 3 M a2 E ATV
WS, HBEBIRE D H BRI TR & 2o T D,

TIZ, 2001 FEDOFEEF I T 5 itk hl] - A@B O E I HEEEZ R,

2001 FEDOT—ZIZiE, AL 3 M E ER TV,

JICA avi™ V[E $LT37 vy o) ME R L 6-20 R 16 427 H
U77E BB RN -2V A)



AR E Few FHETH
25,000
22,772: 100%
20,000
-
=
e
c
2 15,000 9,675
g 42%
S
»
5
O 10000 f--mmeeg - B2 4756 - 4053~~~ -
2 ? 21% 18%
=
L
5000 F--9 = [T T T TS oo oo T - -
0 Baghdad Middle North+Dahuk South Total

O Agricultural 130 422 264 111 928

O Govermental 1,414 494 683 341 2,931

O Industrial 1,146 1,430 1,939 2,102 6,617

@ Commercial 1,004 105 108 104 1,320

O Household 5,981 1,837 1,762 1,395 10,976

Data source: WB Needs Assessment of the Electricity Sector of Iraq, Annex E Customer Services Issues; 2003

6.5-4 2001 EDOTBEFIRIBIT HHURIBEHHER"

HES, AEE (+Dahuk) 38 K OEFEHHIR CIX, —BFEEH & TEH TaflEE
DHI80% % 5T 5, —J5C Baghdad Ml Tl RE3EMA & A A 23 ih ik
IV b RERBEEEHDTWAD,

WROFEFEZIHIZBITHENNEESE MoE DEBENMEEDT — X35, 2001
a2 X TFTROLIICHESNS,

-

# 6.5-5 2001 FEQOHIBRIEHEER L Rz 2!

Unit : GWh
Baghdad North +
Items South Total
+ Middle Dahuk
Regional Energy Total : (a) 19,965 7,592 5,655 33,213
Regional Energy excl. Aux. 10.20 6.851 020 31.076
consumption & Losses in P/S  ~ (b) 9,205 85 > 07
Regional Energy at MoE
Network (High Voltage) Ends - © 17,397 6,624 4,632 28,653
1 Sulaymaniyah #N & Erbil /N5 —Z IZE& EN TR0,
' Sulaymaniyah JN & Erbil JNi1ZF — Z IZE& EN TR,
JICA 3V vIE PRT3E7" 0y =) ME R SRR A 6-21 Rk 16 4E 7 A
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Regional Energy at (d

Consumers' Ends 2 (d) 13,963 4,756 4,053 22,772
Total Network Loss 1 (e)=(d)/(b) 27% 31% 19% 27%
High Voltage Network Loss : (H=(c)/(b) 9% 3% 8% 8%
Low Voltage Network Loss 1 (9)=(e)-(f) 18% 27% 12% 19%

Datasource: (@), (b), (c) from MoE Generation & Energy Balance Report for 2001, and (d) from WB Needs
Assessment of the Electricity Sector of Irag, Annex E Customer Services | ssues; 2003

2001 27
400 & 132 kV 8 33kV 19
3
Dahuk
10
Baghdad Dahuk 2002
8 3 9
©)
1990 2001
6.5-6 6.5-7
B.6
6.5-6 1990
Popul ation®? Energy Consumption kWh/capita
Region at Consumers’ Ends at Consumers’ Ends
(x1,000) (GWh) (KWhcapita)
Baghdad 4,269 7,910 1,853
Middle 5,408 4,925 911
North 3,055 3,055 1,000
South 2,914 2,570 1,180
3 Northern Gov. 2,244 1,984 884
Total 17,890 20,444 1,143
Baghdad
2 5 3
2 1990 1988 1987 1997 B.2

JCA 6-22 6 7
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#6.5-7 2001 FO— N4 7= ) BHHEER"

Population™ Energy Consumption kWh/capita

Regions at Consumers’ Ends at Consumers’ Ends
(x 1,000) (GWh) (kWh/capita)
Baghdad 5,949 9,675 1,626
Middle 6,892 4,288 622
North + Dahuk 4,738 4,756 1,004
South 4,409 4,053 919
Total 21,989 22,772 1,036

6.5.5

2001 2B W TH, Baghdad HUOVHE &3tk LV b R&ERfEL 70> T
V%, Baghdad i3k & B OFS 2213, 1990 40 2 fFIZ%F LT, 2001 4F1%
26 FFIZHML TV D, FHURON, THE SN U 72 Hius | 3 5 Hiug o 7 &
o TWA,

HuIs v — 7 AT

2003 4EDA T 7 B4 LIRT O MBI & — 7 A D7 — Z 1 IARTHE TIEIATFH K
TV, LA L7R72Y 6 UNDP D 3 (Observation Brief on the Energy Sector
of Iraq ; 2003 £ 6 H) (2T, HEHO V=7 AmAHES N TND, K
6.6-5 {Z, UNDP |Z X % 2002 -0 & & 4 O Hulskl e — 7 A OHEEE &2 7,
HEEE BY ICZ DM A RT, £/, ZOMEIZ 11 kVEEY 4 —F—I28
FHEE 72> TN D,

Baghdad Region

Summer

Total 6,353 MW Total 6,186 MW

Middle Region
1,282
21%

Middle Region
1,374
22%

Data source: UNDP Observation Brief on the Energy Sector of Iraq; June 2003
6.5-5 2002 FDHUREI v — 7 ATFTHE

1 Sulaymaniyah J & Erbil JNi1ZF —Z IZE& EN TR0,
42001 DKWL A DIE, 2002 EDMNBIA O & 1997 £E035 2003 FEDERNNR ((FEEE B2 B2HR) M HHEE

L7,

JICA vk /IE $ET27° vy o) B ILHE A 6-23 KR 16427 A
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Baghdad 60
1990 2001
2002
B.10
6.5-8 2002 UNDP
Estimated Energy Estimated Peak Demand
Regions Demand for 2002, GWh | for Summer 2002, MW Annual Load
Factors for 2002
(by the Team) (by UNDP)
Baghdad Region 11,217 2,250 70%
Middle Region 6,533 1,374 67%
North Region 4,107 1,080 53%
South Region 4,124 979 59%
3 Northern Governorates 3,258 670 68%
Total 29,239 6,353 65%
UNDP
65
6.5.6
1
6.5-6 Mosul Baghdad Rutba Basrah
JCA 6-24 16 7




Jepn Ty = 3
& FHoT FETH
90 Mosul Rain 80
[/ Baghdad Rain
—1 Rutba Rain
(¥
8 ~ _ ——1 Basrah Rain R
~\“11 —=a— Mosul Temp Xa
~o 7/
720 &y M ~. —e— Baghdad Temp Y
B . ?
\\\ S - —e— Rutba Temp ;I/ 2 1 60
= *\% > “q —4— Basrah Temp / f{/}
. /4
2 60 '\Q\ N — -8 - - Mosul Hum R
= NN N 4
g s . ~-& -~ Baghdad Hum A 1 50
g %&~ ] D Rutba Hum v
I 50 NN \ y
= N \ — -4 -—Basrah Hum i
e : 1 40
g
E 40
o
3 _ — 130
g 30 -
'_
1 20
20 r 1
B L LT A
SElEE SgP=
10 0//:s=‘;4// N 10
&~ |
0 , , , , , , , , , , , 0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Data source: Funding Seismographic & Meteorological Commission

6.5-6 HBIDOEHKIE 1B - BoAkED

4 #FHOHFTIX, Basrah NEFEZE L TEWRIE
L. Mosul BMELERTT L VKD DOKIR & 72> TV A A, Mosul D E DOSIRIE
Baghdad X° Basrah & 1 ZIX[A% £ T LA 2, 2001 4E D f & VOV UL 1T, Basrah
D8 AT48.6C, HHIKNZIRILZ Mosul ® 1 HT3CLARoTWAD,

FEIZHRENTWNDEY | BE L FEKEXENENRFAL T L T 5,
Mosul, Baghdad, Rutba 33 & T8 Basrah D) fEK &1, 40241 381 mm, 136
mm, 118 mm 3 X 144 mm & 72> T 5, FEHTORETTRE S A D

Lo TND, ZITBWT

10 ADEZEL 11 AS 4 HAOMZEIZITZ X0 24507 510.90%LL O KE
DRZEIZEF LTS

(2) HugR - Z=E OB NEE R L B — 7 Afir

X 6.5-7 12, 2002 ﬁ@ﬂﬁﬂi%ﬂ HARIDOE T HEEELY T, BIEE O AIX
MoE BB IR DS, DF 0. 400 kV & DT 132 kV Bfium TOfHE & i,eo
Tb\éo

5SRO BRI 30 4R,

JICA IV} VIE JET37 vy =) MERIERE A
U771E B p-FEAR B SN -4V AT
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<Annual>
2 500 ] Total Total 31703 50
' —+— Baghdad + Middle Bagh+Mid :19,333 '
—a— North + Dahuk — Nor+Dahuk : 6,739
< —a— South ] South : 5,031 4 3,000
%2000 - - — AN e ] <
=t — o o
c —— =
S o — - 4 A #| 4 2500 =
1% — ™ — kel
£ RN ] / g
21500 1 F>NE- 1 T 1 ] P H g
Lo ] 2,000 5
5 I~ 000 5
I~ c
o [e]
3 o
o 1 1,500 >
100 [{ -1 - |- |-| |- S (N ) R A I B
w 2
g i _ n 1 1,000 &
0o e ~d | e I
% 500 =~ = - - . - ***\~o——**’—.~< I IE
o =
A A & T T & Al | | .| 1 500
. . - -
0 - 0

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

Data source: MoE Generation & Energy balance Report for 2002 Jan. ~ Dec.

6.5-7 MoE BRI IBIT B 2002 4ED B RIEHEEE

AT 7 BETOEHEE L. K[IER EOKBEOEEHES) L TV 5, Baghdad,
RS K ORI TIE, 7 A0S 8 HOEIZEITHEN KE o TW 5,
Fo, AEHHIETIIE LY bEAOENHEHEED T PENRBHREL 75T
W5,

6.5.5 T (Mulhl v — 27 Gfif) THB7/=@D ., 2003 DA T 7 ¥4 LIRT O H
WA — 7 A OT — X IIARE TIIAFTHE W2, X 6.5-8 |2 UNDP
X BFNOE— 7 AMTREEZRT, MW, A7 —F 1K 65-51 R LT —#
ERICHDTH D,

' Sulaymaniyah M & Erbil #3757 — X IZE T,
JICA 3V /E $LT3E7 vy o) ME AR IERER A 6-26 Rk 16 47 H
U77[E B I-BAHEE B3N -2V A)
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2,500

2,250 O Summer

P,055 O Winter

2,000

Total in Summer: 6,353 MW
Total in Winter : 6,186 MW

1,500 - 1,374

1, 0801 130

979
1,000 |- 949

Peak Demand (MW)

770
670

500

Baghdad Middle Region ~ North Region  South Region 3 Northern
Region Governorates

Data source: UNDP Observation Brief on the Energy Sector of Iraq; June 2003
6.5-8 2002 FEDFH| L — 7 ARTHE

Baghdad, H#535 L O FE I B W Cit, FEM o B — 27 ARIZEIZH AT 5,
— 5 C, AbEpHiEs X OHEER 3 N Tk, FEMO Y — 7 AL T NE LY
FVMEE 722> TS, L L2 b, ZOEFIENAEREIERY, 477
DENGEEELD L, XOBREEENE DG EEEICEEHDOoTWD EEX
5D,

6.5.7 HUERIFEFRANCK T 2IER L OFIE
(1)  HUgRIFFEZE RN BT 2 0E

MR E TR OT 7'n —F TR <7280 . PRIV TIE—ANZY
BORGE, An ABLOAMREIET S,

TR DOBRIRETH 5 2004 D — N4 7= 0 O HIERIE ) EFREIEL, 1990 D —
AN 720 OB ENEFEELFEE 75, ZOREITEENTFETH &
RMLartv7 b CThHdH, 2004 FLBEOEHBEFEITIR 6.5-9 (R THERTH
MT2b0Lt5, ZOBMEL £-2EMREETHR & FEE LTn5

# 659 TEFWIBITHEHESEDOERME

Year Annual mcrease
Ratios
2004 to 2005 3%
2005 to 2007 6%
2007 to 2010 8%
2010 to 2015 7%
2015 to 2020 6%
JICA 3y VIE PLT37 vy =) ME R A 6-27 PRk 16 47 J
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i 2 18

B
P
)
of
i
b
1
i

T HITIE, MR OHEINRITEE L Ty, FBET 2 ]
SNTRU TN OEEAET 2O THIUX, Hilk = &2 5872 2 BUED IR & B
LCENFIVESRTHEMTDHEEZLND, LLENL, YEETHIT
IZFEEOMHI 72 UVIRBL, D FE D 1990 4FEEOIRIL EE L TR Y, K%
L CHEHIKFEIZED TV ATHEINDI LD EFELTWD, - T, K
T BT CIX IR O BMERITFZ[E LTy,

Mz T, MSEINRTIE, — AMS7Z0 OEHEFEOHEM, Aok LW
HEALRO N E ST,

AR D 2001 FEDOHIERI R 0 A (£ 6.5-5 BIR) N HEL 5 Ml & D%
BaEsB L, HIERIORFE e A2 NE Lz, 2F 0, FTRIRTHEY, JLE
il ks K OUEER 3 N, FEERHIE O RfE e A 1E, Baghdad 35 X OV HER D %
Mo 2AOFNEI 112 1%, 0.71 1% EARE LT,

#* 6.5-10 HuUEBIRS 2 2 OFREk

Estimated Total
Regions Network Losses in Coefficient
2001"
Baghdad & Middle Region 27% 1.00
North Region & o
3 Northern Governorates 31% 112
South Region 19% 0.71
Total 27%

S DT, 132kVAEBFMA TOFTFEZ THIT L7720, FEOEHERTE A &
KR 7 A % FRORRITRE LTz,

# 6.5-11 FEDORMF o "

Low Voltage Network : High Voltage Network | Total Network (T/L+D/L)
Year Remarks
Loss (%) Loss (%) Loss (%)

2004 20 13 33

2005 20 12 32 Sort tern

2006 19 11 30 period

2007 18 10 28

2008 17.5 9.5 27

2009 17.5 9.5 27 Semi-middle
term period

2010 17 9 26

2011 16.5 8.5 25 Middle term

17 Table 6.5-5 2/,
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2012 16.5 8.5 25 period
2013 16 8 24

2014 16 8 24

2015 15 8 23

2016 14.5 75 22

2017 14.5 75 22

2018 14 7 21 ;::ﬁ;e“n
2019 14 7 21

2020 13 7 20

ARFBETPRNZBN T, HIBRHIOARREZE L7, (E LI L 0/
FIRORE A FRIORT, AMEHIT Baghdad #ilili & FEMEL Lz b D L7725 T
W5,

#* 6.5-12 HURBIARTEROLEE

Estimated Annual
Regions Load Factors in Coefficient
2002"

Baghdad Region 70% 1.00
Middle Region 67% 0.95
North Region 53% 0.76
South Region 59% 0.84

3 Northern Governorates 68% 0.98

Total 65%

il = & DB SITEE ORI A RS D 726, 2002 SEOHETE ST HUs &
FRENSHEONDBEZRA Lz, LOLARRS Z R IEX. hT 3Y
—Rll (FFl2T36) OHUEBIR T EHCRETH AN I NHREHLDOTH Y |
FILODH SN S T T2 ORI AR 2 RETHNERD 5,

Mz T, 2EMNZE—7AROEEIZBW T, B#ET I T—2 03551 T
W WO RERIIZBE L TV, ©F 0 AKHE TR, #Hillsle— 27 &
MOHEMEFH 2 A T 7 2RO —T A& LTS,

(2) HUERIFEZE IO FIE
MU DO FFE TR O FNEILLL T D18

i) AEMREE TR THEB LZERINER (£ 6.5-9) 2, FEFHRIC
BB EEEHET 5,
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6.5-13

Governorate & Region/ Year

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

Baghdad Region

Rasafa & Suburbs

Karkh & Suburbs

Baghdad Region

Middle Region

Total Middle Region

North Region

Al-Tameem

Total North Region

South Region

Total South Region 4,360 4,491 4,761 5,046 5450 5,886 6,357 6,802 7,278 7,787 8,333 8,916 9451| 10,018 10,619| 11,256] 11,931
Total the aboveregions 27,091 27,904] 29,578| 31,353| 33,861| 36,570 39,495| 42,260| 45,218| 48,383| 51,770 55,394 58,718| 62,241] 65,975 69,934 74,130
3 Northern Gover norates
Suaymaniyah | 1027 1057] _ 1121] 1188[ 1283 1386 1d407] 101l 1713] 1833 1962 2009 2225 23%8] 2500  2650] 2,809
Erbil ] 1549| 159%)| 1,692 1793 1937 2092 2250| 2417| 2586] 2767 2961| 3168 3358 3560] 3773 _4000| 4,240
Dohuk 811 835 885 939 1,014 1,095 1,182 1,265 1,354 1,448 1,550 1,658 1,758 1,863 1,975 2,094 2,219
Total 3 Norther n Gover norates 3,387 3,489 3,698] 3920 4,233 4572 4,938 5,283| 5,653] 6,049] 6472 6,926 7,341 7,782 8,248| 8,743] 9,268
Grand Total 30,478 31,392| 33,276] 35,272| 38,094| 41,142 44,433 47,543| 50,871| 54,432| 58,243| 62,320 66,059 70,022| 74,224| 78,677 83,398
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6.5-14
Governorate & Region/ Year 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Baghdad Region (81%) (81%) (78%) (78%) (76%) (76%) (76%) (75%) (74%) (73%) (72%) (71%) (72%) (73%) (74%) (75%) (76%)
Ressfag suburbs LT
Karkh & Suburbs
Baghdad Region 1,605 1,653 1,824 1,933 2,149 2,320 2506 2,721 2,955] 3,205 3,482 3,784 3950 4,123] 4,311 4,503 4,704
Middle Region (78%) (78%) (75%) (75%) (72%) (72%) (72%) (71%) (70%) (69%) (68%) (67%) (68%) (69%) (70%) (71%) (72%)
Diyaa . __.............|..a47 s ser| | arrl ao7r| | 212] 229l | 249l 27 208 319l | sae|  se1] 377l 305 412] 431
Anbar o .fo.200 206|  228) 241|268 | 200  313|  340|  369| 400 435  473| 493 _ s15| 538 562 587
Nalah e fo.oas o ase|  a72)  asof 203 210) 236|257 | 279f | 302 | 328) 357|373 389 | 407| 425|444
Kebela __.........|...a00 03|  ual 1o 134 144)  ase| 69| 184 199f  217) | 235| 24| 257  268|  280| 293
Qaddisiva  _._._._...........|...13 137 1s1) _ aeol  i7e| 102 207)  225|  245| 265 288l 313 327|341l 367/ 373|389
Wast o ......f....1s8 163|180 100l 212l | 220 247| 268|201 16| 343  373| _ 389|  406| _ 425 44| 463
Babylon 134 138 152 161 179 194 209 227 247 268 291 316 330 344 360 376 393
Total Middle Region 1,024 1,054 1,163 1,233 1,370 1,480 1,598 1,735 1,885 2,044 2,221 2413 2519 2630] 2,750 2,872 3,000
North Region (62%) (62%) (60%) (60%) (58%) (58%) (58%) (57%) (56%) (55%) (55%) (54%) (55%) (55%) (56%) (57%) (58%)
AlTameem [ 54 ase 7ol ss| 206 | 22of 240 2e1]  283] 307l 33| 362 37l 3o 413l 431 450
SdahAlDin o [.201] 208) 200l 243 | 270 o] 315|342l | 37a| do2| | 437)  475| | 496[ 518 541l 565l 501
Ninewa 445 458 506 536 596 643 695 754 819 889 966 1,049 1,095 1,143 1,195 1,249 1,304
Total North Region 800 824 909 964 1,071 1,157 1,249 1,357 1,473 1,598 1,736 1,887 1,969 2,056 2,150 2,245| 2 345
South Region (69%) (69%) (66%) (66%) (64%) (64%) (64%) (63%) (62%) (61%) (60%) (60%) (60%) (61%) (62%) (63%) (64%)
Bawa .| 393 434 _aeol sul ssof 5o a7 703 7eal | eas]  ooof  e3o[  9gi] 1025l 1071 1,119
Muthenna L 73l 7s| o e3| ssl 98 10e| 14l 124 ass[ aae| 159  173) | 180| 18l 197] 205|214
ThiQa o .....|..o4 18| 7o ass| 206f | 222| 240 | 260| 283 307 33| 362 378 305 413 431 450
Missan 116 120 132 140 156 168 182 197 214 232 252 274 286 299 312 326 341
Total South Region 725 746 824 873 970 1,048 1,132 1,229 1,334| 1,447 1572 1,709 1,783 1,862 1,947 2,033| 2,124
Total the aboveregions 4,153| 4,278 4,720 5,003 5560 6,005 6,485 7,042 7,647 8,295 9,012 9,793| 10,221 10,670| 11,157 11,653| 12,173
3 Northern Gover norates (79%)  (79%) (76%) (76%) (74%) (74%) (74%) (73%) (72%) (71%) (70%) (69%) (70%) (71%) (72%) (73%) (74%)
Suaymeniyah [ 148l 1sg] teel il o8] 14l a3  asif | a7af 298] 321] 348l 364 380 397 415|433
B 228 200) 254) 269l 209 323|348l 37l auif aas| | asa | 526| 549|573 | 599| 626|654
Dohuk 117 120 133 141 156 169 182 198 215 233 253 275 287 300 314 328 342
Total 3 Norther n Gover norates 488 502 554 587 653 705 761 827 898 974 1,058 1,150 1,200 1,253 1,310 1,368 1,429
Grand Total 4,641 4,780 5,274 5,591 6,213| 6,710 7,247| 7,868 8,545 9,269| 10,070| 10,943| 11,421| 11,923 12,467| 13,021] 13,602
(75%) | (75%) | (72%) | (72%) | (70%) | (70%) | (70%) | (69%) | (68%) | (67%) | (66%) | (65%) | (66%) | (67%) | (68%) | (69%) | (70%)
Note: % = Load Factor
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6.5-15 132kV

Governorate & Region/ Year 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Baghdad Region (18%) (18%) (17%) (16%) (16%) (16%) (16%) (15%) (15%) (15%) (15%) (14%) (13%) (13%) (13%) (13%) (12%)
Resfag suburbs T T T T
Karkh & Suburbs
Baghdad Region 14,539| 14,928| 15,571| 16,248| 17,425| 18,819 20,162] 21,428| 22,928| 24,344| 26,048 27,539 29,007| 30,747| 32,355| 34,296] 35,938
Middle Region (18%) (18%) (17%) (16%) (16%) (16%) (16%) (15%) (15%) (15%) (15%) (14%) (13%) (13%) (13%) (13%) (12%)
Diyda ... ] 1,270) iAol 1s22] 1ead]  izel] 1871] 2002 2126 2275 2408 2533 2685 2825 2,99 3,138
Anbar ] 1,732 1938 2076] 2242) | 2402|2553 2732 2901| 3104 3281 3456| 3664[ 3855 4,087 4,282
Naal 1,309 L e2l 1ses] 1694) 1815|1929 2064 2101f 2344|2479 2611 2767( 2912 3087 3,235
Kerbela _~  ...[....863 83 925 oeo _1oss| 1117] | 1197) 1272 1361[ 1445|1547 1635 1722 1826 1921 2,036 2,134
Qaddsya [ 1,149 igsal 1377l 14s7) 1593|1693 1811 1923 2058|2176 2292 2429|2556 2,709 2,839
Wasit 1,367) Lsar| 1e38]  1769) | 1895| 2014|2155 2288| 2449|2589 2727| 2890|3042 3224 3378
Babylon 1,158 1294 1,388 1,499 1606 1,707 1,826] 1,939] 2,075 2193] 2310 2449 2577 2,732] 2,862
Total Middle Region 8,847 9,887| 10,603| 11,452 12,269| 13,039| 13,952| 14,814| 15,851| 16,758 17,651 18,710] 19,689| 20,870 21,869
North Region (28%) (25%) (24%) (24%) (24%) (23%) (23%) (229%) (22%) (21%) (20%) (20%) (20%) (20%) (18%)
AlTameem .. 1,203 1319 tao9] 1522]  1624] 1720 1840 1946] 2082 2189 2298 2435[ 2553 2.706] 2,820
SdahAlDin [ 1577) L7300 1ga8l 1996] 2130|2255 2413 2552 2731|2870 3013 3194] 3348 3549 3,698
Ninewa 3,484 3,820 4,082 4408 4,703] 4,981 5329] 5636 6030 6338 6,654 7,053] 7,394 7,837 8,166
Total North Region 6,264 6,869] 7,339] 7,926 8457 8,956| 9,583] 10,134| 10,843| 11,396 11,964| 12,682] 13,295 14,093| 14,683
South Region (12%) (11%) (10%) (10%) (10%) (10%) (10%) (9%) (9%) (9%) (9%) (9%) (8%) (8%) (8%)
Bawa ___.........]. 2,648 _..3008[  3237] 3496] 3758] 4006 4287 aser] assr] 519 5483 5812 6135  6503] 6,846
Muthenna - [ 508 522]  s49] srl . ea1l 670l | 721] | 7es| 822 | s7e|  937) 95| 1051 1114l 1176 1247 1,313
ThiQar ] 1,066) ipulf 1302 1407)  1512) 16l 1725 1838l 1966 2089 2206] 2339 2469 2617 2,755
Missan 807 917 986] 1,065 1,145 1,221 1,306 1,391 1489 1582] 1671 1,771 1,869 1,981 2,086
Total South Region 5028 5173 5436 5712 6,146] 6,637 7,136 7,607 8140 8,671] 9,278 9,858 10,412| 11,036 11,649 12,348] 12,999
Total the aboveregions 34,677 35601| 37,120 38,718 41,513| 44,834| 48,024| 51,030 54,602| 57,963| 62,020 65,550| 69,034| 73,176 76,988 81,607| 85,489
3 Northern Governorates (28%) (28%) (26%) (25%) (24%) (24%) (24%) (23%) (23%) (22%) (22%) (21%) (20%) (20%) (20%) (20%) (18%)
Suaymeniyah ] 1a79]  1st6]  1ses] 1629 1733 1872l 1997 2,118 2263 2393 2561 2692]  2826] 2995] 3140] 3328] 3468
R B 2233| 2288|2366 2449 2616 2826 3015| 3193 ~3416] 3613| 3865) 4063| 4205 4521 4739 5024] 5234
Dohuk 1,169] 1,197) 1,239 1,282 1,369 1479 1578] 1671 1,788 1,891 2,023 2127 2,232 2366] 2,481 2630 2,740
Total 3 Northern Gover norates 4,881 5001 5173 5353 5719 6,177 659| 6,979 7467 7,897 8450 8881 9,323 9,882 10,360 10,982] 11,442

Grand Total 39,559| 40,602 42,292 44,071 47,232] 51,011| 54,614| 58,009 62,070| 65,860 70,470 74,431 78,357| 83,058 87,348 92,589 96,931
(20%) | (20%) | (19%) | (18%) | (18%) | (18%) | (17%) | (17%) | (17%) | (16%) | (16%) | (15%) | (15%) | (15%) | (14%) | (14%) | (13%)
Note: % = Low Voltage Network Loss Ratio
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6.5-16 132kV

Governorate & Region/ Year 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Baghdad Region (81%) (81%) (78%) (78%) (76%) (76%) (76%) (75%) (74%) (73%) (72%) (71%) (72%) (73%) (74%) (75%) (76%)
Resfag suburbs T T T T
Karkh & Suburbs
Baghdad Region 2,041 2,096 2,276] 2375 2,621 2,830 3,032 3,270 3551| 3,823 4,153 4,459 4,625 4,828 5,012 5,234 5,405
Middle Region (78%) (78%) (75%) (75%) (72%) (72%) (72%) (71%) (70%) (69%) (68%) (67%) (68%) (69%) (70%) (71%) (72%)
Diyda ... o7 192|208l owf] 240 5ol o7l | 2oof | sps[  asof 380  dog] | 423] 442|459l 479l | 495
Anbar .28 202 el oorl sprl  as3 379 o8| 444l a77|  s19) se7| 578l 603 e26l sl 675
Neiaf .93 1o8) a1s| 2ol 247l o67) ool 308 33 361 392 421 436|  4ss|  473| 44| 510
Kebela . .arl1%0) 142| 14gl  1e3]  ave|  sof | 204 221 238 258  278) | 283] 300 312  326] 336
Qaddsya . [...169 174 18| a7l 217 234 | 2;1| 271 | 204[  316]  344) 69| 383 0o 415l 433 448
Wasit ..o 207) ol o3l o asef 279l 299 322l | 3s0[  377]  409)  439| | 4sel _ azel aoal sl 533
Babylon 170 175 190 198 219 236 253 273 296 319 347 372 386 403 418 437 451
Total Middle Region 1,302 1,337 1,452 1,515 1,671 1,805 1,934 2,086 2265 2,438 2,649 2,844 2,950 3,079 3,196| 3,338 3,447
North Region (62%) (62%) (60%) (60%) (58%) (58%) (58%) (57%) (56%) (55%) (55%) (54%) (55%) (55%) (56%) (57%) (58%)
AlTameem |2l ozl 2aal 253 o7el  s00f  320] 344l 374l aot]  43s]  4es|  4sol  sou s1g  saof 556
SdahAlDin [0 207) 320 3l - seal 3ol apo  a4s1|  ag0]  s25| | 571)  eo9| | 630 es7l eso 710 729
Ninewa 641 657 707 732 805 869 927 997 1,082 1,160 1,261 1,346 1,391 1,452 1,501 1,568 1,610
Total North Region 1,153 1,181 1,272 1,316 1,447 1,563 1,668 1,792 1,946] 2,086 2,267 2,419 2501 2611 2,700] 2,820] 2,895
South Region (69%) (69%) (66%) (66%) (64%) (64%) (64%) (63%) (62%) (61%) (60%) (60%) (60%) (61%) (62%) (63%) (64%)
Bawa . _.._......]...ca0 _as3] aos] _ soof 576l 22l eoo 724l | 7sol eaol _92of  995] 1035] 1080 1125 1175 1,219
Muthenna L84l e7) 95| 1ol o o) -zl 139l | asif 1e3]  177)  191) | 198l 207 216| 25| 234
ThiQa ... a8l a%of 209 | asaf 250l 269 291 | 316[ 342 371) doo| 46| 43| 453l 473l 490
Missan 134 138 151 159 176 190 204 220 239 259 281 303 315 329 343 358 371
Total South Region 836 860 940 988 1,004 1,182 1,270 1,374 1,492 1,612 1,751 1,889 1965 2051 2136 2231 2,314
Total the aboveregions 5332 5474 5940 6,194 6,833 7,380 7,904 8522| 9,255| 9,958 10,819 11,612 12,040 12,569] 13,043| 13,623| 14,062
3 Northern Gover norates (79%) (79%) (76%) (76%) (74%) (74%) (74%) (73%) (72%) (71%) (70%) (69%) (70%) (71%) (72%) (73%) (74%)
Suaymeniyah [ 23] o8] 23] 243 67l osof  308[ 331  3sof  3ss]  41o]  447]  4e2]  aso aoo] saa] 535
B 320 329) 355|  367]  403]  436| aes| | soof  saof  se2l 632  e74| | e97| 728 | 753|  786| 807
Dohuk 168 172 186 192 211 228 243 261 284 304 331 353 365 381 394 411 422
Total 3 Norther n Gover norates 703 720 775 802 882 952 1,016 1,092 1,186 1,271 1,381 1474 1524 1,591 1,645 1,718 1,764

Grand Total 6,035 6,194 6,715 6,997 7,715 8,333 8921 9,614| 10,440| 11,230 12,200 13,086 13,564| 14,160| 14,689| 15,341| 15,826
(75%) | (75%) | (72%) | (72%) | (70%) | (70%) | (70%) | (69%) | (68%) | (67%) | (66%) | (65%) | (66%) | (67%) | (68%) | (69%) | (70%)
Note: % = Load Factor
JICA 6-34 16 7




6.6

6.5 6.6 2004
2007 2010 2015 2020
B.12
6.1 6.5.7
6.6-1
Unit : GWh
Year/ Baghdad Middle ) ) 3 Northern
Regions Region Region North Region - South Region Governorates Tota
2004 11,429 6,955 4,346 4,360 3,387 3,0478
2005 11,772 7,164 4,477 4,491 3,489 31,392
2006 12,478 7,593 4,745 4,761 3,698 33,276
2007 13,227 8,049 5,030 5,046 3,920 35,272
2010 16,662 10,139 6,337 6,357 4,938 44,433
2015 23,370 14,221 8,887 8,916 6,926 62,320
2020 31,274 19,031 11,893 11,931 9,268 83,398
6.6-2
Unit: MW
Year/ Baghdad Middle ) ) 3 Northern
Regions Region Region North Region - South Region Governorates Tota
2004 1,611 1,027 803 727 489 4,658
2005 1,659 1,058 827 749 504 4,798
2006 1,826 1,165 911 825 555 5,281
2007 1,936 1,235 965 874 588 5,508
2010 2,503 1,59 1,248 1,130 760 7,237
2015 3,811 2,431 1,900 1,721 1,158 11,021
2020 4,698 2,996 2,342 2,121 1,427 13,584
6.6-3 132kV
Unit : GWh
Year/ Baghdad Middle ) ) 3 Northern
Regions Region Region North Region - Souith Region Governorates Tota
2004 14,500 8,823 6,239 5,020 4,862 39,445
2005 14,888 9,060 6,393 5,164 4,982 40,487
2006 15,509 9,437 6,599 5,423 5,142 42,110
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2007 16,167 9,838 6,819 5,695 5,313 43,831
2010 20,265 12,332 8,518 7,160 6,638 54,913
2015 27,619 16,807 11,444 9,877 8,918 74,663
2020 35,965 21,886 14,698 13,006 11,454 97,009
6.6-4 132kV
Unit : MW
R:ge?cz;s Bsggi(:)id I\Rﬂe;;(ﬂr? North Region : South Region G:);)\I:le(r):cr:rez:tnes Total
2004 2,043 1,303 1,153 837 703 6,040
2005 2,098 1,338 1,181 861 720 6,199
2006 2,270 1,448 1,266 939 772 6,694
2007 2,366 1,509 1,308 987 797 6,967
2010 3,044 1,941 1,677 1,273 1,022 8,958
2015 4,504 2,873 2,447 1,906 1,491 13,221
2020 5,402 3,445 2,895 2,312 1,764 15,818
6.6-5
Unit : GWh
R:ge?;:]s Bsggr;i?)id '\RA;;(:E North Region : South Region G:);)\I:lecr):ggtnes Total
2004 17,059 10,380 6,896 5,685 5,374 45,393
2005 17,312 10,535 6,979 5,802 5,438 46,065
2006 17,826 10,848 7,148 6,040 5,570 47,431
2007 18,371 11,179 7,329 6,289 5,711 48,880
2010 22,517 13,702 8,941 7,786 6,967 59,913
2015 30,351 18,469 11,972 10,644 9,330 80,765
2020 39,093 23,789 15,328 13,893 11,944 104,046
6.6-6
Unit : MW
R:ge?cz;s Bsggi(:)id I\Rﬂe;;(ﬂr? North Region : South Region G:);)\I:le(r):cr:rez:tnes Total
2004 2,404 1,533 1,274 948 776 6,936
2005 2,440 1,556 1,289 968 786 7,039
2006 2,609 1,664 1,372 1,046 836 7,526
2007 2,689 1,715 1,406 1,089 857 7,756
2010 3,382 2,157 1,761 1,384 1,073 9,757
2015 4,950 3,157 2,560 2,054 1,560 14,280
2020 5,872 3,745 3,018 2,470 1,839 16,945
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2004 3%
2010 2015 2020
6.6-7
y Estimated Population®® . Energy Demand | Energy Demand per Capita
ear
(x 1,000) (GWh) (KWh/capita)
2010 31,932 59,913 1,876
2015 37,137 80,765 2,175
2020 43,220 104,046 2,407
6 %
2015 2020
20 3
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Ho=H + SyxA [h]
S=N + BxLg + CXT + DxLc[ ]
[h], A: [h ]
N: [ ], B: [ ], Lr
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7.4.5
7.4-1
7.4-1
Site No.of Unit
Model Type Ca;zlamt aT [Type(Typical) Operation & Maintenac Efficiency
S-1 Single Shaft Type : |1350MW 1[M701F+ST 1.Line—wise operation |1.Higher efficiency
MS9001FA+STfor partial load. for partial load.
S-2 2|MS9001E+ST
2.Shorter starting time.
S-3 3|MS6001FA+ST
MS6001B+ST |3.Line-wise
maintenance
M-1-2 |Multi-shaft Type 350MW 2|MS9001E+ST [1.Any unit of GT/ST is . -
! 1.High efficiency for
E MS701DA stopped for partial full load
M-1-3 H 3|MS6001FA+S]load. '
R 2 Maintenance of 9L ffici
M-2 B| [Gen] [500MW | 3[MS9001E___|EHRB requires some [ -Oer Sfielency
for partial load
arrangement..
M-3 600MW 3|M701DA
M-4 700MW (Two of M-1)
R-1 Repowering 400MW (Dura)
(GenHS - G
R-2 Ble 550MW (Beji, Nasriya Hartha)
R3 700MW Mussaib)
7.4.4
EHRB
EHRB
EHRB
7.4.5
ICA 7-9 16 7



36 %

7%

7.5
2002 CoE 10
1
751 (RET Screen-type M ethod)
Unit : kWh/m?/day
Area Jan Feb Mar Apr May : Jun Jul Aug Sep Oct Nov : Dec | Average
North 277 : 283 : 352 . 455 : 593 : 800 : 843 . 811 : 7.04 : 497 : 340 : 2.63 5.18
(Mosul)
Middle
389 | 442 : 457 514 : 662 - 860 : 861 . 829 : 721 : 560 : 407 : 3.73 5.90
(Baghdad)
West
404 . 456 : 485 : 549 : 686 : 866 : 879 : 836 : 7.08 : 570 : 441 . 3.95 6.06
(Rutba)
South
418 . 498 : 479 : 538 : 686 : 869 : 878 : 847 : 750 : 6.27 : 458 . 4.06 6.21
(Basrah)
Datasource:. NASA Surface meteorology and Solar Energy
Note: North = Latitude 36° , Longitude 43° , Middle = Lat 33° , Lon 44° , West = Lat 33° , Lon 40° , South
=Lat 30° ,Lon47° .
The dataisa10 year average.
5 6 kwh/n?
ICA 7-10 16
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pumping.htm

PV Water Pumping System
http://www.worldbank.org/html/f
pd/energy/subenergy/solar/water

Lo L7y b, Mg

FoTIELNORNNZXNF—0RH D L HFRFTE 5,

HiZH S 50 m HiS O FEGEZ FRITTRT,

#£1752 A7 7FMOEE (13 50 m HiR)

Unit : m/s
Area Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Average
North
4.69 5.25 6.09 6.42 6.00 6.73 8.00 7.77 6.01 5.01 4.18 4.43 5.88
(Mosul)
Middle 465 505 532 539 573 619 @ 604 58 551 | 523 476 470 | 537
(Baghdad)
West | 440 | 484 482 482 505 576 596 574 487 455 434 | 436 | 496
(Rutba)
South
4.42 4.63 4.74 4.69 5.57 6.10 5.58 5.43 5.09 4.63 4.62 4.55 5.00
(Basrah)
Data source: NASA Surface meteorology and Solar Energy
Note: North = Latitude 36" , Longitude 43° , Middle = Lat 33° , Lon 44° , West = Lat 33° , Lon 40° , South

=Lat30° ,Lon 47 .
The data is a 10 year average.
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8.1
Dr. Rasool
8.1-1
8.1-1 Baghdad South PS
Element % Weight basis % Molar basis
Cc 86 39.2
H 1 60.2
S 3 0.5
N 0.1 0.04
o 0.1 0.03
Source: Field study conducted by Dr. Rasool of the Chemical Engineering
Department of the University of Baghdad referred to in the Needs Assessment report.
Dr. Rasool 8.1-2
8.1-2 Baghdad South PS
% Molar basis
Gases
Unit 1 Unit 2 Unit 3 Unit 4 Unit5 Unit 6 Average
CO, 10 10 10 9.5 - 115 10
(0] 9 5 8 85 - 8 7.7
SO, 0.5 0.7 1 0.4 - 0.6 0.64
O, 1 15 2 15 - 1 14
N, + other Gases 80.5 825 79 80.1 - 78.9 80.2
Note: Unit 5
Source: Field study conducted by Dr. Rasool of the Chemical Engineering
Department of the University of Baghdad referred to in the Needs Assessment report.
JCA 8-1 16 7




8.1-3

CoE engineers

813
Poner Setion Rated power Flue Gas Quantities (1000 m*hr)

MW Total CO, CcOo SO,

Baiji 530 3,900 390 300 23
Doura 300 1,870 187 144 11
Baghdad South 200 1,339 134 103 8
Musaib 650 2,676 268 206 16
Nassirya 500 2,600 260 200 16
Hartha 320 2,520 252 194 15
Najibia 200 2,202 220 170 13

Source: Fidd study conducted by Dr. Rasool of the Chemical Engineering
Department of the University of Baghdad referred to in the Needs Assessment report.

cycle’

8.1-4

Power Station Industrial Waste Water m¥/hr
Baiji 350
Doura 300
Baghdad South 200
Musaib 500
Nassirya 400
Hartha 350
Najibia 250

" open’”

8.1-4

"once through

JCA

6 7



IMW 40 I/sec 1,000MW
40m3/sec 10%
10
8.1-5
8.1-5
Power Station Water Fow Rate m3/hr River
Baiji 185,760 Tigris
Doura 117,280 Tigris
Baghdad South 117,280 Tigris
Musaib 212,320 Euphrates
Nassirya 160,000 Euphrates
Hartha 101,400 Shat Al Arab
Najibia 50,760 Garma
Nassirya Doura Baghdad
PCB
JICA 8-3 16



8.2
8.2-1
Title Type No. Year
Conservation of Hydrocarbon Wealth Law 84 1985
Environment Protection Law 76 1986
River Maintenance Instructions 25 1967
Environmental Improvement and Protection Law 3 1997
EIA
8.3 Clean Development M echanism (CDM)
CDM
JCA 84

16




CDM 1992 1992

UNFCCC COP3 1997
CDM I
I
2001

COP7
CDM
CDM I

CER CDM

CER
CDM I GHG
CER
CDM
CDM I
CER
JCA 8-5 6 7



9.1
5.1.2

5,926 MW

1,760 MW

7,686 MW

2005 7,039 MW
300 MW
9.2
F1
F.2
20

9.3

JCA 9-1 16
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> EHRB
> HRSG
MoE
9.4 CP
CP
MoE
JCA
SCADA
JCA 2004 6
> HCL-1000D,15
> TEL-POLE,15
> MPR-600S, 15

UNDP
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