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2.1.3
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W NA
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53.0%
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2005 3

5 m3d 1996 2
4 m3d
20 73%
22% 5%
60%
2003
2 3 4 5
1 2 3
1 3 4
20 27 14
2.1.2 m?s/d
Country THERM RO ED Others | Grand Total | Share

U.S.A. 1,496,466 6,923,684 1,488,386 121,341 10,029,877 | 26.60%
Japan 4,496,700 | 2,613,587 297,991 538 | 7,408,816 |19.60%
Italia 3,645,587 350,654 14,616 2,163 4,013,020 | 10.60%
France 2,081,987 1,651,999 404 1,082 3,735472 | 9.90%
Spain 89,438 2,271,432 920 4,000 2,365,790 | 6.30%
British 1,254,761 591,196 34,299 5,618 1,885,874 | 5.00%
Korea 1,527,225 168,351 0 0 1695576 | 4.50%
Saudi Alabia 1,400 856,237 0 0 857,637 | 2.30%
Germany 176,288 624,698 3,120 15,965 820,071 | 2.20%
Austria 91,706 658,118 0 0 749,824 | 2.00%
Israel 398,014 326,699 0 0 724,713 | 1.90%
USSR 404,819 0 0 0 404819 | 1.10%
Italia/France 0 395,000 0 0 395,000 | 1.00%
Netherlands 222,380 168,203 0 326 390,909 | 1.00%
USA/Japan 246,180 0 0 0 246,180 [ 0.70%
Swizerland 2,267 237,203 1,180 0 240,650 [ 0.60%
U.A.E. 0 209,301 0 0 209,301 [ 0.60%
Singapore 0 204,144 0 0 204,144 | 0.50%
Australia 0 183,635 0 0 183,635 | 0.50%
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2.1.2(a) m?3/d
VEOLIA ALL 1,969,812 2,044871 31,902 4,046,585
IONICS US 264,441 2,838,584 42,696 3,145,721
FISIA IT 2,148,400 91,730 0 2,240,130
DOOSAN KR 1,487,225 111,680 0 1,598,905
MHI/SASAKURA 1,449,294 0 0 1,449,294
WEIR TECHNA GB 1,176,300 242517 3,618 1,422,435
ONDEO FR 0 1,179,625 0 1,179,625
HITACHIZOSEN JP 877,082 7,516 0 884,598
ENVIROGENICS US 689,711 103,772 17,150 810,633
KURITA JP 0 780,544 0 780,544
SASAKURA JP 717,190 62,395 0 779,585
NOMURA JP 0 777,666 0 777,666
ISHIKAWAJIMA JP 705,845 0 0 705,845
VATECH WABAG AT 91,706 576,701 0 668,407
IDE IL 394,608 205,049 0 599,657
SNAM PROGETT IT 560,108 18,464 0 578,572
HYDRANAUTICS US 0 558,131 0 558,131
MITSUBISHI JP 234,456 267,403 538 502,397
CADAGUA ES 0 441,615 0 441615
ANSALDO IT 432,460 3,590 768 436,818
USSR SU 404,819 0 0 404,819
OTID IDE OTV 0 395,000 0 395,000
ADVANCED EWT US 0 365,631 0 365,631
FLUID SYSTEM US 0 364,008 0 364,098
EMCO US 0 352,412 100 352,512
AQUA CHEM US 301,537 43,157 1,104 345,798
PRIDESA ES 53,638 287,427 0 341,065
ORGANO JP 120 328,673 0 328,793
INIMA ES 35,000 271,230 0 306,230
HARN US 0 271,578 0 271,578

2.1.2(b)
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O©CoO~NOUODMWNER

m?/d ( )
FISIA IT 2,148,400 1[IONICS US 2,838,584
VEOLIA ALL 1,969,812 2|VEOLIA ALL 2,044,871
DOOSAN KR 1,487,225 3|ONDEO FR 1,179,625
MHI/SASAKURA 1,449,294 4|KURITA JP 780,544
WEIR TECHNA GB 1,176,300 5(NOMURA JP 777,666
HITACHIZOSEN JP 877,082 6| VATECH WABAG AT 576,701
SASAKURA JP 717,190 7|HYDRANAUTICS US 558,131
ISHIKAWAJIMA JP 705,845 8|CADAGUA ES 441,615
ENVIROGENICS US 689,711 9|0TID IDE OTV 395,000
SNAM PROGETT IT 560,108 10|ADVANCED EWT US 365,631
ANSALDO IT 432,460 11|FLUID SYSTEM US 364,098
USSR SU 404,819 12|EMCO US 352,412
IDE 1L 394,608 13|]ORGANO JP 328,673
AQUA CHEM US 301,537 14 |PRIDESA ES 287,427
IONICS US 264,441 15|HARN US 271,578
WESTING/HITACHI 236,180 16|INIMA ES 271,230
MITSUBISHI JP 234,456 17|MITSUBISHI JP 267,403
SUMITOMO JP 208,440 18|HYDROPRO US 252,225
FANTUZZ| REG IT 204,800 19|WEIR TECHNA GB 242,517
HUBERT STAVO NL 184,140 20|AES US 230,683
SIR EUTECO IT 166,241 21|CHRIST CH 224,323
CGA FR 144,265 22|ADVANCED ES USA 221,180
WESTINGHOUSE US 126,520 23|METITO GROUP AE 209,301
BABCOCK HIT. JP 122,868 24|IDE IL 205,049
KRUPP DE 119,028 25|AL KAWTHER SA 201,124
MITSUI JP 116,108 26 [PWT AMERICA US 198,249
VATECH WABAG AT 91,706 27|ABENGOA/PRIDESA 180,000
ALFA LAVAL DK 63,732 28|ABENSUR/ONDEO E 165,000
IHI/SASAKURA 62,566 29|GE OSMONICS USs 160,536
SOWIT IT 60,280 30|TEDAGUA ES 156,023
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80,000 m3/d><2

n/a

2008

1) Desalination Markets 2005 — 2015 A Global Assessment and Forecast, First
Edition: April 2004, A Global Water Intelligence Publication, 2004

2) 2004 IDA Worldwide Desalting Plants Inventory Report No. 18, Wangnick
Consulting, June 2004

3) Desalination Tracker, Global Water Intelligence, November 2005
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224

IPP 1970
1980
1990
IWPP
IWPP IWPP
IWP 1990
2000
221
2.2.1(a) 1
(
ms/d | (Mw)
1 1996 1997 10,000 SWRO Water & Sewerage
2 1996| 1997 20000 SWRO  |WDD
3 1997| 1998 40000 SWRO  |Government
4 1999 2000/ 30000 BWRO  |Municipality
5|UAE 1998  2001| 227000 580|MSF
6 1999  2001| 54000 SWRO  |WDD
7 2000[ 2003| 90,920 400|MSF
8|UAE 2001| 2004 455000 |  1500[MSF  |[ADWEA
9|uAE 2006 oo 1550[MSF |ADWEC(ADWEA
10 2000] 2002| 113000 SWRO  [WASA
11 Hermosill 2001 128,690 SWRO  [CAPAWS
AEC/

12 ( 2001  2003| 40,000 300MSF  |conEican )
13 1999 2003 94,625 SWRO Tampa Bay Water

19




2.2.1(b) 2
(
m3/d (MW)
14 2004 326,000 SWRO \(I\\;\%eArDesalmatlonAuthonty
15 2004 2006 123,290 SWRO WDA
16 2005| 123,290 SWRO WDA
17 2005 123,290 SWRO WDA
18 2005 123,290 SWRO WDA
19 2004 2006 83270 SWRO
20 136,260 SWRO
Tazmo SWRO  |WDA
21 2004 2006| 200,000 SWRO (AEC)
22|UAE 825,000 2,000
23|UAE C 2005 2008 293,540 1,000 ADWEA
24|UAE SWRO 227,300 SWRO
25 2004 284,125 656 [MSF Union Water & Elec.Co.
26 170,475 SWRO
27 uae 2004 454,000 1,000 Union Water&Elec
28 136,380 500 '\E"C"(‘)irf(t)%;(mgo”a'
29 662,375 700
30 94,625 700
31 662,375 2,500
32 283,875 1,100
33 2004 283,875 2,400
34
35 2005 136,380 SWRO (PUB)
36 100,000 SWRO AEC
37 100,000 SWRO AEC
38 100,000 SWRO AEC
39 100,000 SWRO AEC
40 Yantai 120,000 200|MED Shandon
160,000 200(MED
41 113,650 300 I\/FIQEOD or E%yrﬁ;i::yl(illze’sc;g?ity Holding
227,300 500

20




2.2.1(c ( 3

(
m3/d (Mw)
. . Chennai Petroleum
42 Chennai(Manali) 15,000 SWRO Coporation(CPCL)
43 Chennai(Minjur ) 300,000 SWRO Chennai Metro Water
Palestinian
44 60,000 SWRO USA Aid
Water Development Dep. Of
40,000 SWRO Mir;]istrv of Aariculture &
Bahama Water & Sewerage
22500 SWRO Carn. (BWSC)
52,000 SWRO Essan
SanDiego County Water
45 2007 189,000 SWRO Authority (SDCWA)
46 2007 95,000 SWRO Brownsville Public Utilities
Boars
47 2006 95,000 SWRO Brazos River Authority(BRA)
48 2004 2007 189,000 SWRO Municipal Water District of
Orage County
California American Water
49 45,000 SWRO (Thames Water/RWE)
50 80,000 SWRO Tampa Bay Water(TBW)
35,000 SWRO
)SWRO MSF ( ) MED:

225

GCC6
Specific privatization issues applicable to

water and electricity utilities in the Gulf Cooperation Council States

80%

21



60%

40%

22

US$0.04/m3
US$1.07 US$1.60/m3
13

Global Water Intelligence-August2003

40% 60%
100%



US$0.5 0.6/m3

US$1.07 1.60/m3

2.2.6
1
Ministry of Electricity & Water Barka IWPP
2003 MSF 90,920m3/d 580MW
Sohar 136,300m3/d 500MW IWPP
Ministry of National Economy
2 UAE
UAE
(IWPP) IWP Abu
Dahabi Water & Electricity Agency ADWEA 2001
Taweela A 227,000m3/d 580MW  IWPP 2004
Shuweihat 455,000m3/d 1,500MW 2006
113,000m3/d 1,550MW  IWPP
Taweelah B-C 400,000m3/d
IWPP Taweelah RO 225,000m3/d IWP
1 MSF 285,000m3/d RO 170,000ms/d
UAE 60%
40%
3
Jeddah
Water & Electricity Company WEC Shoaiba-3
880,000m3/d 850MW  IWPP Jubail

23



Ashkeron (Ashdot) Haifa
Palmahim Shomrat 123,000ms3/d
2005 2006
280,900m3/d
5
Kaharama 886,000m3/d
MSF 314MW  IWPP 2003
Algers(East & West) Hamma Oran
Skikda IWPP 200,000m3/d
100,000m3/d
6
7
Sinai 113,000ms3/d
300MW 227,000m3/d 500MW  IWPP
Liassol 20,000 40,000m3/d BOT
Compode Caratagena 140,000m3/d 50%
8
LosCabos 20,000ms3/d BOOT 2007
Antofagasta
52,000m3/d BOOT Nassau
22,500m3/d 20 BOO

24



Tuas 136,000m3/d 2005
SingSpring Hydorochem EPC

Engineering Procure Construction Hyflux

Chennai(Minjur)300,000m3/d  BOOT
Karachi Port Trust Karachi
Water & Sanitaion Board 95,000m3/d BOOT
120,000 160,000m3/d PPP

1) Desalination Tracker, Global Water Intelligence, Vol. 5, Issue 2, February 2004 &
Vol. 4 Issue 11, November 2003, Media Analytics.

2) Tom Pankrtz, John Tonner, desalination.com, Chapter 6 Desalination Ploject
Profiled, Lone Oak Publishing.
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2.3

231

(IDA)
(IAEA) (AMTA) (EDS)
(JDA)

1 IDA International Desalination Association
2
URL http://www.idadesal.org/default.aspx
2 IAEA International Atomic Energy Agency
3.1 IAEA

URL http://www.iaea.org/

4 AMTA American Membrane Technology Association

URL http://www.membranes-amta.org/about.html

5 EDS European Desalination Society

URL http://www.desline.com/home.cfm

6 MEDRC Middle East Desalination Research Center

MENA

26



MENA

URL http://www.medrc.org.om/

BUREC Bureau of Reclamation
URL http://www.usbr.gov/
CFM Club Francois des Membrane
1996 ADEME
President

ADEME

URL http://www.cfm-membrane.com/
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2.4

24.1
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MSF MED
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m3/d 10 1994,1995
5 1995

1,000mg/L
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45,4202
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2.5

1980
US$
2.5.1
1
1
110
15 45

1US$

10%

MSF

Shuwaihat

95 110

120

Ims3

1US$

10

76,000m3/d 16.7MIGD
90,000 m3/d 20MIGD

90

120 25
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50

NF

MED
MSF
Sharjah 5MIGD
36,000m3/d

US$6.0 per IGPD
10

RO

3.5%
40
60

120

UAE
23,000m3/d 2 8MIGD
10 IMGD 45,500m3/d
US$4.5

PR (Performance Ratio) MSF
15 15 pounds of product per pound of steam

70

100

18

MF UF
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Desalco

200m?/d
14
3kWh/ m3

WHO
0.5 mg/L
5 mg/L

2.5.2

MSF RO

1980
8 10kWh/m3

DWEER
Energy Recovery Inc. ERI

40,000mg/L

pH 9 10
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Fujairah

Fujairah MSF+RO Independent
Water and Power Project (IWPP) 660MW
455,000m3/d MSF
285,000m3/d RO 170,000m?3/d 63 37
251

251



Fujairah

20
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3.1 IAEA
1965
1968
1970
1989 5
1990
IAEA 2
CRP
2002 INDAG
International Nuclear Desalination Advisory Group
IAEA
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3.2

1967
¢ )
1968
IAEA
4S 5 kw
IAEA
1999
1000m3* MED
1300 m3 MSF
3.1 2600m3 MED 1976
1989 , 3.2
MSF 1975 2000m3 RO 1992

1000m® MED 1992
1000 m® RO 1988
3
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2600m3 RO
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3.1 MSF
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3.3

3.3

3.4

3.4

Kalpakamm

IAEA

1AEA

41

IAEA

INDAG

2005

12

IAEA

PHWR

3.2

MED

3.1
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3.4 Kalpakamm

Capacity 2x227 m3/day
No. of Vessels 4 per Train
No. of Membranes 4 per Vessel
Membrane size 87~ dia. x 607~
Design raw water 21 md/h
Design  permeate 9.5 m%h
Recovery ratio 0.45

3.5 Kanupp

42

RO
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. IAEA, Desalination of Water using Conventional and Nuclear Energy, Technical
Report Series No. 24, IAEA, Vienna (1964)

2. IAEA, Guide to the Costing of Water from Nuclear desalination Plants,
Technical Report Series No. 80 IAEA, Vienna (1967)

3. IIAEA, Guide to the Costing of Water from Nuclear desalination Plants,
Technical Report Series No. 151 IAEA, Vienna (1973)

4. Nuclear Desalination, Proc. Symposium on Nuclear Desalination, International
Atomic Energy Agency, 18-22 Nov. 1968, Madrid

5. IAEA, Use of Nuclear Reactor for Seawater Desalination, IAEA-TECDOC-574,
Vienna (1990)

6. IAEA, Technical and Economic Evaluation of Potable Water Production through
Desalination of Seawater by Using Nuclear Energy and Other Means,
IAEA-TECDOC-666, Vienna (1992)

7. IAEA, Potential for Nuclear Desalination as a Possible Source of Low Cost
Potable Water in North Africa, IAEA-TECDOC-917, Vienna (1996)

8. IAEA, Options Identification Programme for Demonstration of Nuclear
Desalination, IAEA-TECDOC-898, Vienna (1996)

9. IAEA, Nuclear Desalination of Seawater (Proceeding Series STI/PUB/1025),

Vienna (1997)

1.
41
2.
1968
3. 1969 14
42
15 4 44
15 12 44
7. 55 3 13 6
8. 2003 6

9. A. Minato, T. Sugiyama, A Challenge to Global Environmental Issues by Small

Reactor — Nuclear Desalination and Prevention of Desertification-, Third Int.
43



Symposium on Global Environment and Nuclear Energy Systems, Tokyo
Institute of Technology, December, 2000

10. Y. Uchiyama, A. Minato, K. Shimamura, Seawater desalination using reusable
type small PWR, Int. Journal of Nuclear Desalination, Vol. 1, No. 1, 2003

11. K. Kataoka, et al., A distinctive coupling concept of small natural circulation
BWR and RO desalination system, International Seminar on Status and
Prospects for Small and Medium Sized Reactors, IAEA-SR-218, Egypt, Oct. 1999

e Vo 50 2 2004 2
2. 55 3 13
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Argentina( 4
China
Egypt( )
France( )

PWR900 APG600 GT MHR PBMR CC600,TV600

/toe
MED

India( ) PHWR Kalpakkam 6300  R0O:1800 MSF:4500

RO MSF CIRUS

3.1 IAEA 1/3

45



Israel( NHR200 MED MED+RO MED
15 0.54$/ton MED 6 +RO 12 8 0.61%/ton RO
NHR200 24
Ashkelon
0.5$/ton
0.56%/ton
Korea(
4 10
2006
Lybia( )
Morrocco(
Pakistan(
2000 2
Russia( )
Saudi Arabia(
) 3000 300-2000 2003 IAEA
3.1 I1AEA 2/3

46




USA( )

ANL

AP-1000

100000-300000

MED

$0.52-0.68/

Japan( )

NRC

South Africa(

3.1

IAEA

47
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3.2

Diablo Canyon Nuclear Power Plant

3.3

BN350
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4.1
1
2
3
MSF,MED
4 RO

10
5 6 MSF
5 6

FRP

FRP
RO FRP
Sus
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4.2

4.3

2

4

PWR

5 100%

23,000m?3

40

MED

50

20%

50

MSF

kWe



4.4

4.5

1 2000

20
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