Background Report to Seminar on Water and Energy
Linkages in the Middle East

Energy in the Middle East - focus on the role of
hydropower, the present situation and a long-term v lew
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Introduction to water and energy linkages
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Table 1Middle East economic situation
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3 Electrical demand
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Table 2Middle East electricity demands (TWh)
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Table 3Middle East countries with hydro generafion
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4.1 Egypt
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Figure 2 Map Egypt
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Figure 3 Map of Iran
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Figure 4 Karun 3 Hydroelectric project
$ #
"NO? 2( 4 ( I+ $ 1 =
$ % % #
$
AC $%
3 F$ F
8 E$ $
/0" 0'
I 0 +2 21 ( 2( 4 1# )1
4 + ) (+ 4 0
4.3 Iraq
"& 3" 0? 4 0 ( ! ( o ( 2,
1 0 12 (4 1 1
L2( + | =
11 42 0( ) (
* B 12 2(4 (!40 " = 10 (4 ,2(4 (AO"

$




8 $+ (o
B + 1 ++ ! + .11
/ 1 ( B 4 1((+2

0 04 21 ,68; 2 1 (4 (50 2(
4 ? 0 4 21+ ). 2( 4! ( + HI1
4 2 F
6 $ +&1

(1 2( 4 00 G( 1 =
" #

F 4 +2 21) Pa1( 1 15
472 | ( o ! " & 4 « 7 1
-+ (A2 ! + 1 / !

PROJECT RIVER CAP MW ENERGY
GWH
Haditha Euphrates 660 1680
Mosul-1 Tigris 750 2420
Mosul-2 Tigris 60 346
Sammara Tigris 80 510
Dokan Lesser Zab 400 1130
Denbendekan Diyala 166 610
Hemrin Diyala 50 250
TOTAL 2166 6946
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RIVER BASIN NUMBER OF CAP MW ENERGY

PROJECTS GWH

Euphrates 4 845 2,575
Tigris 19 4,953 15,926
Lesser Zab 11 1,551 4,328
Greater Zab 5 477 1,490
Khabur 8 820 4,284
Diyala 8 1,146 3,500
TOTAL 55 9,792 32,103
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Figure 6

Map of Syria
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Present hydro development
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5 Future generation needs and supply options
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6.2 Interconnections within the Middle East region
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6.3 The Mediterranean power pool
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Organizational aspects would be complicated because of the need to link grids from the two
regions, which have very different standards and characteristics. European networks use
high voltage lines, with high consumption and consumer density, and have predictable load
patterns. By comparison, grids along the North African coast are typically lower voltage grids,
non-redundant, serve fewer loads, are concentrated in highly urbanized areas, and are
strung out through the countryside at lower voltages.
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6.4 Supplies from Northern Africa
6.4.1 River Nile power pool
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6.4.2 East Africa power pool
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6.4.3 ENTRO Nile study
1 (2 ( 1 (! 1 2(
@ ++2 4 ( 0 (2 (
10 141 1 ((!'40 ( 4 4 (
( 0 o1 @ ++2 I (! 40
+? 1. B " 6 ( ( o () !
.8
0O+ 10?2 0 44 47?2 |+ (1( 4! ( (=
$ % %
1 ( F
(2
'3+ F
(+ F D
o™ (or
60 4 1! 40244 1 47 (+1 4 54
Figure 11 Location of the Blue Nile/Abbay hydro sites
6.5 Power from the Congo
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6.6 Power from the East
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6.6.3 The Central Asia-South Asia regional electric ity market
! 4 + 44214 10 (( 4
(' 40 1 203 1 1/?3 22G 4+
(3 (1 ( ! ( (4 1 1
) ( 1 # 3L o
Al 40 1 3 2 "(+ (4'( + 1
4 4 (  («
7 Summary of options for 2030
I 47? ( 2(1 1 : (1 F N/
(1 1 3 ( 4 4210 @ (4 ( (
8 ( 0 2(' 4 1V o+ 02
+ 40 3 1 ( 02(4? 02 +
1 + 0O 8 ( 44 (1 ( 0 @
54 2
& 2 4 0 (1 =
210 O (1 B1 5 (
<0 ; 5 B 2+ 040 (
"04 1 210 ( 2(10 (10
1 (3
10 310/A@ A4 0 ( 011 + 2 (21 ! 14
%DO 204 47 A O | + E

C

2 3 (2 E

R

D




"04 11 10"( 1 B10B1

(

050G 1+ 2 ( ( 0
I 1+ 21 2 (4( 1 + 2: (0 4  (4¢(
(1 ( 4+ 2, (4 "0 2+ 0 2(0 (+
04 2 0O+ 1 + 4
02+ 0( 1 4 (0 4 4
1 ( (+ & (/0 4 2
(! o+ + (1 4 ( 4 1 (00
4
( (0 ( + (2 4 12+
(' 4( 03 1 1 2(4 4 4  (/
( + 11 I 4 10 '
' 18 07?2 + 4 (/ +
( 0A2 (2A2 +
7.1 Power sharing from thermal generation from oil and gas from
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