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Introduction

The wise leadership of Kingdom of Bahrain gives significant importance and support to the electricity
and water sector since these two sectors play vital role in serving and developing the infrastructure of
different sectors in the Kingdom. The Ministry of Electricity and Water has managed to realize many
achievements and implement projects that ensure supply of electricity and water to all citizens and
residents all over the Kingdom.

Within this framework, the Ministry exerts considerable efforts to meet the increasing and continuing
demand on electricity. During the years 2002-2003, the Ministry executed several projects pertaining to
electricity, the most important of which was the completion of major parts of works related to the second
phase of Hidd Power and Water Station Project. These also included completion of a project related
to the rehabilitation of the first stage production units of Sitra Power and Water Station by increasing
the estimated life of such units, also implementing part of the project for the rehabilitation of the first
phase of Riffa Power Station. This is in addition to commencing the civil works for the development of
electricity transmission network.

In the water sector, the Ministry continued its efforts to increase water production, improving its quality
and ensuring supply to all customers. In this regard, companies have been invited to submit their bids
for the consultation services tender for the third phase of Hidd Power and Water Station Project. In
addition, qualified companies were invited to undertake expansion and development woks of Ras Abu
Jarjur Desalination Plant to upgrade its production capacity. Furthermore, a contract was signed for
the purchase of 7 million gallons of water per day, produced by ALBA Coal Calcification and Water
Desalination Project .

With regard to the direct service that are rendered by the Ministry to the public, a number of measures
have been taken aiming to make their procedures easier and faster. These included, for instance, the
launch of easy payment service in addition to the proposed new system for customers' service.

Amid all these achievements, the Ministry did not ignore the human element in this equation i.e. the
Ministry's personnel. Special attention has been given to the Ministry's staff and many of them were
sponsored to attend specialized training courses, locally and overseas.

Along with the Ministry's trend to publish a statistical book containing information and figures on its
achievements executed during a specific period of time including comparisons with the previous years,
which gives clear indication of the progress of operations and service processes of the Ministry and
provide a documented reference to all concerned organizations and individuals, we issue this book
which contains information on the Ministry's achievements during the years 2002-2003.

Abdulla Bin Salman Bin Khalid Al Khalifa

Minister of Electricity and Water
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Electricity

The years 2002-2003 have witnessed
the accomplishment, initiation and
commencement of several major projects
for the purpose of enhancing electricity
networks and upgrading the generated power
capacity in the Kingdom. These projects,
more importantly included the completion
of a major part of the second phase of Hidd
Power and Water Station project and the
production units related to the second phase
were handed over. These units included
three 140 MW gas turbines, representing
a remarkable addition to the production
units' installed capacity. The contract for
rehabilitation of the first and second phases
of Riffa Power Station Project was also
signed. In addition, the rehabilitation of the
first phase of production units at Sitra Power
and Water Station Project was concluded.
On the other hand, the Consultation Services
Contract for the maintenance works of the
first and second phases of Hidd Station has
been completed as well.

In parallel, these major accomplishments
and projects in the electricity production
sector were coincided with further attention
to the electricity transmission and distribution
sectors. The two networks witnessed the
completion of several renewal, expansion
and development projects. These included
improvement of electricity transmission
network, 220 KV and 66 KV, implementing
a number of enhancement projects for the
main 11 KV distribution network, starting
work on building main 66 KV distribution
substations. This is in addition to signing new
contracts for many major projects aiming to
provide better, sustainable and continuous
services to the citizens and residents.
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Capacity of Power Stations in 2003
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1.9% 0.0%
SITRA POWER & WATER STATION

7.8% 13.6%
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Total Capacity = ALBA import Hidd P.S. RifaaP.S. Sitra PW.S.
(MW) (MW) (MW) (MW) (MW)
282 0 0 0 120
382 0 0 100 120
433 0 0 151 120
533 0 0 251 120
533 0 0 251 120
533 0 0 251 120
686 0 0 404 120
839 0 0 557 120
999 0 0 711 126
999 0 0 711 126
999 0 0 71 126
961 0 0 71 126
961 0 0 711 126
956 0 0 711 126
956 0 0 71 126
995 45 0 71 126
1020 45 0 711 126
1226 240 0 711 126
1201 240 0 71 126
1226 240 0 71 126
1261 275 0 711 126
1202 275 0 680 125
1447 240 280 680 125
1439 240 272 680 125
1449 240 272 690 125
1629 270 412 700 125
1879 240 692 700 125
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Muharraq P.S. Manama P.S.
(MW) (MW)
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Development of Maximum and Minimum Load

lable E3 a3 J gua
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31/ Sl Annual Increase Minimum Load Annual Increase Maximum Load Inst_alled Year
Ratio Max/Min % (MW) % (MW) Capacity (MW)
14.7% 23.6% 55 22.5% 375 533 1980
15.5% 16.4% 64 10.4% 414 533 1981
15.4% 6.3% 68 6.5% 441 533 1982
16.3% 17.6% 80 11.1% 490 686 1983
16.0% 2.5% 82 4.9% 514 839 1984
19.0% 37.8% 113 15.6% 594 999 1985
20.7% 15.0% 130 5.6% 627 999 1986
18.9% -2.3% 127 7.2% 672 999 1987
20.7% 9.4% 139 -0.3% 670 961 1988
20.9% 7.2% 149 6.6% 714 961 1989
21.8% 10.1% 164 5.3% 752 956 1990
19.7% -17.7% 135 -8.9% 685 956 1991
21.2% 24.4% 168 15.8% 793 995 1992
20.8% 11.3% 187 13.6% 901 1020 1993
23.0% 10.7% 207 -0.2% 899 1226 1994
22.0% 1.0% 209 5.9% 952 1201 1995
20.2% 1.4% 212 10.3% 1050 1226 1996
21.6% 6.6% 226 -0.6% 1044 1261 1997
21.4% 9.7% 248 11.0% 1159 1202 1998
21.4% 4.8% 260 4.9% 1216 1447 1999
19.5% -1.9% 255 7.5% 1307 1439 2000
21.5% 16.1% 296 5.3% 1376 1449 2001
22.3% 10.1% 326 6.0% 1459 1629 2002
23.0% 8.3% 353 5.2% 1535 1879 2003
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Electrical Energy Produced from Power Stations

LN Imion Avvrm ) (4.€.L4.u S gl ux.LLLs)
Table E4 a3, J g

Jlaayl caltall Ll s oyl salldbas  gllidlaas 3w dlass Gyt dans Lolatf dlans Lol
Energy Demand ALBA import Hidd PW.S. RifaaP.S. Sitra PW.S. Muharraq P.S. Manama P.S. Year
(GWHr) (GWHTr) (GWHr) (GWHr) (GWHTr) (GWHr) (GWHr)
841.3 6.5 - 0.0 308.1 35.6 491.1 1977
991.0 3.2 - 96.1 293.6 53.1 546.0 1978
1248.6 4.3 - 304.7 407.5 2.8 529.7 1979
1429.5 6.5 - 391.2 528.3 0.8 502.7 1980
1586.7 6.3 - 585.1 535.3 1.5 458.5 1981
1788.4 6.7 - 635.3 662.1 1.5 482.8 1982
1986.0 1.7 - 918.1 611.3 0.5 454 4 1983
2186.8 3.6 - 1244.9 648.1 0.1 290.1 1984
2636.6 5.0 - 1621.6 763.1 0.1 246.7 1985
2891.2 3.7 - 1785.7 834.9 0.1 266.8 1986
2996.1 3.3 - 2002.7 729.0 0.1 261.0 1987
3161.5 4.1 - 2071.6 825.4 0.1 260.5 1988
3292.7 5.7 - 2240.2 775.5 0.1 271.9 1989
3500.2 -30.9 - 2384.0 883.7 0.1 263.3 1990
3345.7 -14.6 - 2239.0 888.8 0.0 232.6 1991
3896.3 11.1 - 2888.1 737.6 0.3 259.2 1992
42447 44.9 - 2934.9 852.7 1.8 410.3 1993
4550.1 797.4 - 2476.9 950.8 2.1 322.8 1994
4611.9 1112.2 - 2286.6 850.8 6.6 355.8 1995
5016.1 1161.6 - 2776.0 7411 2.6 334.7 1996
5040.4 1357.2 - 2480.2 883.3 0.3 319.6 1997
5773.4 1266.0 - 3112.6 924.1 2.7 467.9 1998
5955.8 1241.5 335.2 2983.9 958.4 6.5 412.1 1999
6297.4 1153.2 1327.0 2536.4 892.5 0.8 387.5 2000
6779.4 1216.6 1619.3 2691.6 851.9 2.2 397.8 2001
72781 1327.0 1781.7 3169.1 663.3 6.0 331.0 2002
7767.6 1145.1 2776.7 27521 920.5 0.8 172.5 2003
9000.0 -
8000.0 -
7000.0
6000.0 -
5000.0 -
4000.0 -
3000.0 - 'III”MI
2000.0 - l I
~m 1 '
1000.0 -
0.0 ~

) 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Year

B ALBA import Ui ae Ll

Sitra PW.S. 3,iudbas

B Muharrag P.S. Goalldass

B Rifaa P.S. ¢l )l dhas

Manama P.S. 4Ll daas

Hidd PW.S. salldbas
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Consumption (GWH)

£y

Total

o

O |@| @@ © @] (=)

2409
2619
2792
2858
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2934
3427
3764
4088
4568
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5469
5516
5951
6454
7171
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Sectorial Consumption of Electricity

(in million KWH ) (deluw &l 3L ¢y s llLs)
Table E5 a3, Jgua

I gl
Sector of Consumption
= d5s
Industrial Domestic
158 1509
184 1583
202 1716
290 1712
336 1814
401 1655
590 1932
604 2197
668 2328
707 2609
737 2651
739 2673
825 2983
854 3091
862 3082
948 3262
1183 3525
1359 3740

—=<15) gyl
Agricultural Commercial

7 735
11 841
14 860
20 836
25 825
19 859
21 884
24 939
27 1065
25 1227
29 1241
31 1252
38 1380
&5 1489
34 1538
34 1707
36 1710
34 2038

Chart E5a a3 gl aw,
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Annual Consumption of Electricity Per Capita
Table E6 a3, g

& gl Bl 31 9 AU (5 giadl ISlgiul Glall e Jlaay) cllalf Ol sus
Annual Increase Annual Consumption per Capita Energy Demand Population
% kWhr u.9.40. Million kWhr (u.9.8) yeula.
24.3% 2911 841.3 288,987
12.3% 3270 991.0 303,335
20.0% 3923 1244.6 318,396
9.0% 4277 1429.5 334,205
5.7% 4523 1586.7 350,798
10.3% 4989 1788.4 358,483
8.7% 5421 1986.0 366,336
7.7% 5841 2186.8 374,361
18.0% 6892 2636.6 382,563
7.3% 7395 2891.2 390,943
1.4% 7499 2996.1 399,508
3.3% 7744 3161.5 408,260
1.8% 7886 3292.7 417,203
4.1% 8210 3500.2 426,343
-6.5% 7679 3345.7 435,683
11.9% 8591 3896.3 453,508
4.7% 8992 42447 472,063
3.0% 9260 4550.1 491,377
-2.6% 9017 4611.9 511,480
4.5% 9421 5016.1 532,407
-3.5% 9095 5040.4 554,189
10.0% 10008 5773.4 576,863
-0.9% 9919 5955.8 600,465
1.6% 10075 6297.4 625,032
3.4% 10420 6779.4 650,604
3.0% 10734 7278.1 677,222
2.7% 11019 7767.6 704,930
Chart E6 a8, 3l aw,
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+ 200.0
2000.0 +
+ 100.0
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Annual Consumption per Capita (KWhr) (o 5-¢J) 3 4l (5 siwall M gay)
Energy Demand (Million kWhr) (e - & sale)d8Uall e Jlaa ¥l Gl

Population (Thousands) (JY‘YL.-) Ol sae

(SYYL) Glsuadi sae

Year
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Development of Electricity Transm
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Ty J1ed\

suoneysqns A) 022 0 JaquinN
I FIID ITITY 022 0

Network

suonejsqns A3 99 J0 JaquinN
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ission

suoneysqns A) €€ Jo JaquinN
I FOD ITITY €E 0T

wy sa|qed A 02z punoibiapun
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wy sa|ged A 99 punoabiapun
(e8I =~rer v IR r 99 o s

Table E7 a3, J 0

wy sajgen AY €€ punoibispun
e8I =réer i IRy e e S

wy saull AY 022 PPESYISAQ
i8I0 =~réer v iy ozz e s

wy saul| AY 99 PPEaYISAQ
18I0 =~réer v i 99 e s

wy saul| AY €€ PPEYISAQ
alliea ol il s lTualleg -3 nil ol g

1980
1981

15
22
24
24
31

11

29

150
160
167
183
245
280
309
310
310
315
330
337
337
337
337
339
339
348
348
348
354
365
393
425

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
22

34
34
34
34
34
34
34
34
34
34
34
13
13
13
13
13
13
13
13
13
13
13
13
13

13
13
13
13
13
13
13
13
13
13

11

29

44
44
44
44
44
44
44
44
44
44
44
44
40

1982
1983
1984
1985
1986
1987
1988
1989
1990
1991

29

48

48

34
34
34
37

71

71

71

91

43

91

46
46
46
46
46
46
46
50

91

91

1992
1993
1994
1995
1996
1997
1998
1999
2000

11
11

91

91

11
11

100
107
107

110

40

40

11
1

40

36
36
36
36
36
36
36

1 50

11

110

50

120
120
120
120

113

50

11
11

2001

51

2002

58

11
11

2003

63

17
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Bl 3,05 5Ly g 1530 ESadh 53
Development of Electrical
Distribution Network and Luminaries

sac Sllas N . .. . Adlgs boglas
oG e - . LS 4> LS ddlgs bghs S
S e T (095N age (eS)padiie  (e3)hMagr ST
T S-oC Underground Low Voltage Overhead
otal No. Of Mounted Pole Mounted Cables Underaround Lines Low Voltage Year
Street Lighting Transformers Transformers 11KV(Km) Cableg (km) 11KV(Km) Overhead
Luminaries Lines (Km)
1600 1331 337 901 1493 295 423 1981
2402 1461 394 1048 1625 339 463 1982
6120 1603 451 1156 1753 256 503 1983
11161 1801 506 1239 1932 374 526 1984
15038 2005 560 1373 2118 392 541 1985
21574 2206 616 1478 2289 402 552 1986
25168 2353 666 1579 2434 414 563 1987
30545 2453 712 1706 2554 423 571 1988
37190 2570 763 1864 2727 427 577 1989
41198 2689 790 1986 2921 429 582 1990
46092 2802 808 2059 3056 431 584 1991
51665 2933 837 2145 3239 434 587 1992
55054 3102 873 2229 3450 435 588 1993
59237 3318 932 2332 3556 435 589 1994
61610 3588 953 2393 3756 436 591 1995
63151 3719 961 2450 4020 437 592 1996
65064 3804 967 2485 4138 438 593 1997
66266 3861 974 2600 4275 439 594 1998
67386 3956 984 2668 4434 439 595 1999
69299 4089 992 2706 4506 440 598 2000
71015 4246 557 2738 4682 440 599 2001
73111 4404 592 2783 4857 444 600 2002
75930 4561 596 2853 5094 445 600 2003
* Note cdaa W ¥
Year 2001 and onward statistics Yoo ale o oléiliaayl
are exclusive of the number 2 o] : o
Buac) U gantl &Y gall Jais
of Pole mounted transformers 2oel e LJ:;‘ -
that have been retired. el 2
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Development of Electrical Distribution Network
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Underground Cables 11KV(Km) (aS) <8¢\ ) sga LIS Low Voltage Underground Cables (km) (pS) paisie sga o30S
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Fuel Oil Consumption for Electricity Generation
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Development of Power Projects

Table E9 a3, Jua

LAl a8 s liie
Projects Under Construction
Jaul sy

Transmission Production
LKl aaall L) saall
Cost No. Cost No.
52.69 11 122.4 2
43.9 7 1.49 1
14.9 3 - -
31.74 5 14.3 1
17.45 17 1.44 1

5.6 1 - -
12.21 18 0.3 1

Note: All costs in BD million — Estimated costs

& 9ol S
Total Others
67.70 3.10
73.21 3.18

N.A N.A

Lubaasll Al o g3 pslie
Projects Under Planning Phase

Jaul sy
Transmission Production Ll
LKl saall k) sasll s
Cost No. Cost No.

44 .4 6 1.33 1 1997
- - 10.9 2 1998

- - 107 1 1999
85) 40 1 2000
45 2 119.8 2 2001
57 1 0.1 1 2002
24 4 1.1 3 2003

Future projects Ll o ,Lall
85 10 170 2 2004

Bl s3] IS = oty g el [ G 8 S

2Ly <) d81< £ 5ena
Total Electricity Costs

Table E10 a3, J g0

I.‘Ji U0 )90

Import Alba

7.91
8.63

N.A

wg.’.'.".‘ls" |“'"“|§’

Distribution
Cost
19.09
19.65

N.A

TLOX dalss !
Transmission Generation Year
Cost Cost
16.19 21.41 2001
16.02 25.73 2002
N.A N.A 2003

21
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LY 8IS [ aaall jau Jazs
Average Sale Price / Production Costs

Lelll 3 ol ol Chart E9 a3, jLu au,
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In line with the Ministry's policy of drawing
development plans for the expansion of the
existing installations and preparing them to meet
the increasing demand on water and the future
needs, the consultation works tender related to
the construction of the third phase of Hidd Power
and Water Station was awarded. This includes
construction of a number of desalination units
for the production of 60 million gallons of
desalinated water per day and a station for
processing 90 million gallons of desalinated
water per day to be produced by the two phases,
first and second, of the station in addition to the
construction of a water distribution network
associated with this phase.

On the other hand, a project was awarded for
undertaking expansion and development of the
Ras Abu Jarjur Water Desalination Plant through
adding two new units to the existing eight units,
wbich would raise the station's production
capacity by of 3.2 million gallons a day to reach
to 16.2 million gallons of desalinated water per
day. The Ministry has also concluded a contract
with ALBA for the purchase of approximately
7 million gallons of desalinated water per day,
produced by ALBA Coal Calcification and Water
Desalination Project. With the completion of the
rehabilitation programmes for the first phase
units at Sitra Station, the production capacity
of desalinated water from the station rose to 25
million gallons.

The years 2002-2003 also witnessed a noticeable
improvement in the quantity and quality of water
distributed by the distribution networks all
over Babrain following the commissioning of a
number of pump and blending stations. Latest
digital technologies were used to install auto-
control system for these stations and connecting
the same to the control centre at Um-Al Hassam
to ensure automatic flow of water to different
areas according to the consumption demand.
A remote control computer system was also
installed for the detection of defects in the
continued power supply to the control systems in
the pump and blending stations for the purpose
of early detection of defects and damages in
these systems.

Gopskill blhall as g 9o 851560 Ll 5l 3
(oL ) L) (g 5 L5l Ll Lo 530
Td o3¢ Lghe LBl olaliadls oLl e
Ua ol waeis p g sal Lolaiwy) JlaeY Lailis
s sy slgS Z0Y sall doae (e BIEY
Ty Ll slaay Ge sae eladl Jads
bl dhaoy Bl sldl o Lo gy Oslls G ule
O il Bl ol g Lo gy Oslls sule 4
JE 30 L) g aadl 3 BIEN 5 3 5Y Cpila 1)
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Jlacls aLdll § g iie Lo ss &3 s,A] Lal e
sLbl Ll ga 5o sl ) Aanas o sliy das s
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Installed Capacity of Water Desalination Plants for 2003

Table W1 a3, J gaa

B)a2df
Capacity
2.5

25

By ddaseo ifacgd dus Ll Byaidf 5.0
gaogdl sl 5.0
Capacity of Sitra Multi- 5.0
Stage Flash Units 5.0

25.0

Slad oo (5% 5)aill 12.5

“,_\.MS_L" fa-1o%4)] 10.0

Capacity of Reverse 295
Osmosis Plants '

7.5

ot ddaso Sfasgd dus LY 8yaidf 7.5
g“"ﬂ')ﬁ-ﬁm 75
Capacity of Hidd Multi- 7.5

Stage Flash Units
30.0

P T
Date of Commissioning
1975 1A
1979 1B
1984 2
1985 &
1985 4
1985 5

A L%l 8yadll & 900
Total Production Capacity
1984 Ras Abu Jarjur
1990 Addur

A LX) 8)adll & 9020
Total Production Capacity

1999 13
1999 14
1999 15
1999 16

A L¥l 8yadll & o020
Total Production Capacity

(Million Imp. Gallon Per Day) (asall & skl el o slls & sal)

2.5
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YooV ?Li..l Mt ole.ll EI:C:! él.n!
Total Desalinated Production for 2003

Chart W1 13, dlas sy
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29%
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Water Storage Capacity

Table W2 a3, Jsas

[ RENJERTS
&gt
No. of
Elevated
Tanks
Central gl 25 7
Manama Aolilf 15 4
Northern Villages Aol g padl 8 4
Muharraq e 10 3
Sitra Byt 10 1
Total Bahrain Sl Golio gos 68 19

(Million Imp. Gallon) (s)sblya) ells poale )

sluall duis 33510 J5Lk)
Water Storage Capacity

LAY da
LIV

Ground
Tanks
Capacity

36
16
12

35.4
34

133.4

SLAN da
Liglatl

Elevated
Tanks
Capacity

3.5
3.75

18.25

140 —

120

100

80

60

Ols pgle
Million Gallon

40

20

sl

Central

Lolat)
Manama

Ldladl g3

Northern Villages Muharraq

Ground Tanks &sd,i ol

St
Sitra

I Elevated Tanks

Cpoaall 3hlie puan
Total Bahrain

Rsle I
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Annual Production of Desalinated Water and

Abstraction of Ground Water

[able W3 .5,

ddgdf oLl : .
Ground Water Desalinated Water 35/ oLt

H (e |

Olaiidlg 8aliyld
Annual Increase/
Decrese %

&

0.00
20.82
11.44

1.61

3.05
-35.74
-4.80
29.56
-1.14
13.16
-6.00
-8.06
-2.28
23.22
-4.64

7.39
-7.87

7.13

1.10

1.56
-17.51
-17.13
-15.63

3.74

35000
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25000
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15000
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soshlosel oslls ol
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£ 25 3 o =5 |4 pog 4258

ag J=28 | 3% | 4% 35 4435 433

33 e ER 5.0 53 5 o< 3155

= {248 I3 ?.», ) BE |33 :1 £E

2 ) é UE T= & n=
9023.60 0.00 722 - - - 722
10902.30 21.75 879 - - - 879
12149.10 35.72 1193 - - - 1193
12345.23 15.00 1372 - - - 1372
12721.50 109.40 2873 - - 793 2080
8174.60 228.54 9439 - - 3384 6055
7782.50 15.62 10913 - - 3436 7477
10083.00 -11.01 9711 - - 3145 6566
9967.90 11.47 10825 - - 2940 7885
11279.70 -1.33 10681 - - 2648 8033
10603.25 11.71 11932 506.0 - 2728 8698
9749.00 3.22 12316 1078 - 2838 8400
9526.60 9.57 13495 2073 - 3274 8148
11738.83 -4.90 12834 1023 - 3291 8520
11194 .47 2.45 13149 814 - 3583 8752
12022.07 -11.83 11594 350 - 3602 7642
11075.70 14.96 13329 1670 - 3652 8007
11865.80 -2.75 12962 859 - 3837 8266
11995.74 4.27 13515 776 - 4223 8516
12183.11 213 13803 871 - 4487 8445

10049.37 42 .14 19618.9 522 6857.21 4464 7775.7

9941.41 52.78 20648.4 681 8918 4340 6709.4

10279.48 49.34 20614 911.16 9353.32 4322 6027.41

10424.81 14.77 22517.3 793.22 9405.02 4272 8047.28

(Million Imp. Gallon) (sysbslyo] golls pgla)

Chart W3 a5, dlas
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W Ground Water 4.3 gafl sLull B Desalinated Water 3y 1| 5Lt




Skl g 4l sl olabl  LSSY oo gall Juat)
Average Daily Production of

Ground and Desalinated Water
Table W4 ‘13‘) JJ.\..}

a1 oLt dudgd oLt
Desalinated Water Ground Water

U gl A | SN Iae gy | gl LN Jase

° Average Daily " Average Daily

% for Blending % for Blending

Production Abstraction
7.42 1.98 92.58 24.72 1980
7.47 2.41 92.53 29.87 1981
8.94 3.27 91.06 33.29 1982
10.01 3.76 89.99 33.82 1983
18.40 7.84 81.60 34.76 1984
53.52 25.82 46.48 22.42 1985
58.39 29.89 41.61 21.30 1986
49.09 26.61 50.91 27.60 1987
52.07 29.57 47.93 27.22 1988
48.67 29.27 51.33 30.87 1989
52.92 32.65 47.08 29.05 1990
55.83 33.76 4417 26.71 1991
58.57 37.32 41.43 26.40 1992
52.24 35.18 47.76 32.16 1993
54.02 36.03 45.98 30.67 1994
49.00 31.65 51.00 32.94 1995
53.82 35.59 46.18 30.54 1996
51.71 34.81 48.29 32.51 1997
52.41 36.19 47.59 32.86 1998
52.52 36.93 47.48 33.38 1999
64.02 48.85 35.98 27.46 2000
66.60 54.28 33.40 27.22 2001
66.13 55.02 33.87 28.18 2002
67.55 59.40 32.45 28.54 2003

(Million Imp. Gallon Per Day) (psdl 6 s)0blyal ool porla)
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1 4A« ale 3 b gall olablg BMatl sLabf Cas Jali ) Lusess
Desalinated Water to Ground Water Ratio in 1980

L pallaldl
Ground Water
92.58%

St sl
Desalinated Water
7.42%

Yo o¥ale 3 a8 gatl olaklg 3Mak) oLakl (ps Jali ) daus
Desalinated Water to Ground Water Ratio in 2003

St s Lt
L gall sl Desalinated Water
Ground Water 67.55%

32.45 %
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Gallon/Day/Capita

Augeil | dan
Agamiasdf BaLs5L

Percentage
Annual Increase

160.00

140.00

120.00

100.00

80.00

60.00

40.00

20.00

0.00

Zi.. 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Daily Consumptlon of Water Per Capita

0.00
15.17
10.82
0.61
11.25
10.52
3.87
3.60
2.79
3.36
0.35
-4.09
0.75
2.01
-4.85
-6.98
-1.67
-2.15
-1.48
-2.18
4.56
2.38
-1.92
1.52

3ol EIMgaan!
podl | ol
Gross per Capita
Consumption
(Gallon/day)

79.89
92.01
101.97
102.59
114.13
126.14
131.02
135.74
139.53
144.22
144.72
138.80
139.84
142.66
135.74
126.27
12417
121.50
119.70
117.09
122.43
125.34
122.93
124.80

3 AU o gall gy

Table W5 a3, Jgan

CL‘.’.‘;}"

8o + dcdg>
(09l pgla)
Productin Grd. &
Desal. Water
(Million Imp. Gallons)

9,745
11,781
13,342
13,717
15,595
17,613
18,696
19,794
20,792
21,961
22,521
22,072
23,148
24,580
24,346
23,574
24,129
24,576
25,204
25,663
27,930
29,764
30,387
32,111

LS
Population

334,205
350,798
358,483
366,336
374,361
382,563
390,943
399,508
408,260
417,203
426,343
435,683
453,508
472,063
491,377
511,480
532,407
554,189
576,863
600,465
625,032
650,604
677,222
704,930

Per Capita Consumption

Chart W5 3, dlas

1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

Year
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Skl (o (a9l IR Juns
Daily Water Consumption

Table W6 a3, J gus

Auygaimiisd | Bal3ld dygidf Aumaniid! T 91 Mg

% Annual Increase Date Daily Consumption
Maximum Minimum Minimum Maximum Maximum Minimum
20.00 2.10 - - 30.90 21.86 1980
17.80 15.05 - - 36.40 25.15 1981
17.86 28.67 - - 42.90 32.36 1982
-2.26 2.56 - - 41.93 33.19 1983
21.70 6.09 - - 51.03 35.21 1984
9.60 9.91 - - 55.93 38.70 1985
4.06 11.37 - - 58.20 43.10 1986
4.47 7.40 - - 60.80 46.29 1987
8.39 -5.77 - - 65.90 43.62 1988
2.05 8.48 - - 67.25 47.32 1989
4.49 1.90 - - 70.27 48.22 1990
-3.71 -0.04 5 Mar 23 Jul 67.66 48.20 1991
7.40 -1.33 28 Jan 27 Aug 72.67 47.56 1992
6.89 0.67 5 Jan 14 Aug 77.68 47.88 1993
-4.22 20.72 22 Jan 31 May 74.40 57.80 1994
-2.03 -11.68 20 Dec 10 Jun 72.89 51.05 1995
-0.75 -1.12 11 Jan 22 Jun 72.34 50.48 1996
2.34 10.50 12 Mar 7 Jul 74.03 55.78 1997
5.52 2.89 31 Jan 15 Jul 78.12 57.39 1998
2.20 -2.96 14 Feb 21 Sep 79.84 55.69 1999
5.20 8.83 17 Jan 2 Sep 83.99 60.61 2000
9.76 5.77 9 Jan 24 Jul 92.19 64.11 2001
-1.40 11.48 23 Feb 9 Sep 90.9 71.47 2002
5.89 6.52 23 Jan 13 Jul 96.25 76.13 2003

(Million Imp. Gallon Per Day) (sl 4 s)01al,0] oalls golo)

oLt (s o0 gall NGO Jazs Sulg el
Maximum & Minimum Daily Water Consumption
Chart W6 a3, s pus

100.00 —
90.00 i
80.00 —
70.00
60.00
50.00 —
40.00
30.00 —
20.00

okl gslls Hsle

Million Gallon/Day

13

pos

10.00

000 =

L) 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Year

Max Consumption  &Igiwd Jass sl B Minimum Consumption J3iedU Juas Sl
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Al ?lﬁnug,mn 0 53l — db glA ) sLat) 3 LuIak) 3aY) dsas
Blended Water Total Dissolved Solids-Yearly average
Figures in milligrams/Litre

Table W7 a3, Jsas

“ 1958 [ 1989|1930 1591 1992|1992 1294 1905 | 156 1937 908 1999 2000 2001 a2 [ 2003

1190 985 1310 1050 970 875 1080 1075 1520 1075 1280 1200 1260 1356 1145 1439 1362
1300 1220 1325 1180 1220 1210 1750 1985 2180 1900 1830 1980 2305 1140 1165 1265 1387
1110 930 1005 1215 1320 1230 1650 1460 1960 1720 1575 1790 2215 1117 1190 1413 1495
800 955 965 1010 1185 1325 1515 1320 1640 1895 1375 1260 1060 1000 1150 1292 1326
1300 1220 1335 1180 1270 1210 1710 1645 1850 1940 2210 2290 2500 1280 1170 1365 1430
1130 1350 1690 1380 1225 1170 1535 1440 1720 2030 1620 1960 2120 1372 1135 1405 1584
1130 950 1040 1170 1360 1280 1655 1440 2130 1835 1660 1925 2065 1417 1375 1512 1762
0 0 0 0 0 2200 2610 2525 1780 2620 2800 2565 2750 1672 1110 1205 1185
930 910 890 860 850 790 830 875 1120 1095 945 935 945 933 935 1158 1165
980 1155 1475 1145 980 830 1010 1075 1260 1185 1180 1080 1200 1217 1300 1394 1390

23S 81y g > 915 il Jalan
Bacteriological Analysis and Chlorine Monitoring

oscpon 187 ] 9 50 01| 0] 05 00 06 87 9 108 2000 a1 02 20>

5359 6530 6377 6644 6148 6266 5892 8374 6867 7637 6768 6223 5881 4496 4947 5424 5591

52 28

97 988 99.6 99.9 999 989 97.7 981 99.3 99.97 99.97 100 99.66 99.22 99.41 99.62 99.98

07 06 06 12 24 26 09 026 065 04 04 082 123 163 1.64

Lisall e & gl Slisall daws
Distribution Blended Water % of Samples with Coliforms

Chart W7 s, gl pu

L. 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Year
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BD Millions

il 4 oL
Projects Under Construction

Development of Water Projects

Table W8 a3, Jgus
bt dla 5o b gLt
Projects Under Planning Phase

ol

Cost No. Cost No. Cost No. Cost No.
12.95 19 121.9 1 37 5 12 1 1997
17 15 9.26 1 36.3 9 - - 1998
13.1 4 - - 12 4 - - 1999
0.52 2 1.8 1 - - - - 2000
5.1 23 24.7 2 354 4 24.7 4 2001
0.82 12 76.05 3 1.9 2 - - 2002
2.6 10 27.25 4 5.8 6 1.5 2 2003

Future projects Zusial oLl

86 20 156 1 2004

Note: All costs in BD million — Estimated cost

1y peainasiae [ CTECHEC R

Z LI IS [ asall o Jans

Average Sales Price / Production Cost

Yo/t .
Fils/M Chart W8 a3, dlus aw,
400
341 , -
360 4 Overall Production Cost = zlu¥! 4815 Jlas|
320 74 s
243
280 240 59 246
240
200
160 -
120 -
80 -
65 65 65
40 1 56 60 56 54 8 60 55
] 4 R2 52
sy 08 1 32 “ Average Sales Price ’/g-.*-.‘“)wulé’—“
Year 1985 1986 1987 1988 1980 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
- -
-
40 - 3 3
S 2 =] @ © 3 5 <
$ . 0 & 5 8 g 5 5 ; £ 2 2 g & B &
o ~ ~ o 9 > «Q (el o) ™ 5] 2 —
o & N gy & & o X — & T
304 |8 S !
ﬁ TrLLLILI L
20 +
10
0 . . . . . . . . . . . . . . . :
4;'“‘” [SS5E9861 S19871088™ 1989 1GO0RENIOGIEN092 == 19988 1994" 1995+ 1996/ #1997 199881999 =2000" 20041, 2002
ear

oy LS

Jaall dais
TRANSMISSION COST

o5 s
DISTRIBUTION COST

PRODUCTION COST

Note : No breakdown of Transmission cost available between 1985-1992
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DEVELOPMENT OF CUSTOMERS

SERVICES SYSTEM

The Ministry's efforts to cater for the steady
increase in the number of customers are
continuing. The number of customers this year
increased to 211,258. Based on the Ministry's
keenness to promote and improve services
offered to the public and in keeping with the
directives of our wise leadership to facilitate the
procedures related to the citizen's applications,
a tender for the proposed new system for the
customers services has been awarded. On the
other hand, work is in progress for testing and
evaluating efficiency of the electronic meters
that were installed in certain sites, by comparing
its performances and accuracy with the meters
currently in operation.

The easy payment service was launched recently.
Through this service a fixed monthly amount is
paid irrespective of the actual amount shown in
the customer's bill. This system provides many
advantages to the customers e.g. the customer
does not need to visit the Customers Services
Offices or banks for paying his bills monthly and
avoiding issuance of notices for disconnecting
electrical supply service. At the same time, a
feasibility study is being conducted on using the
services of Benefit Company for the settlement
of electricity, water and municipality bills. This
service provides various channels for paying
bills including direct payment through deduction
from the customer's bank account, internet, SMS
or ATM's of all banks which are members in the
Benefit System.

IHIJ:, 3
CAS gk
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Augundf Baluydl A Lipg ST S o
Annual Increase Percentage Electricity Customers

V2 X S il sas  glat

No Of Customers (x 1000)
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Development of Electricity Customers
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4.7
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243
22
24
2.8
3.2
3.4
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Year
86,152 1981
92,355 1982
97,964 1983
105,472 1984
108,888 1985
112,265 1986
117,647 1987
121,342 1988
125,437 1989
129,669 1990
133,179 1991
136,924 1992
141,801 1993
149,636 1994
156,667 1995
163,560 1996
167,684 1997
171,391 1998
175,502 1999
180,364 2000
186,106 2001
192,425 2002
199,667 2003

sl gl S 3 ihie sas g ka3

Development of Electricity Customers
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No of Customers (x 1000 )
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Development of Water Customers

Auguiniindf Balodf A olulf oS idnn
Annual Increase Percentage Water Customers
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Development of Water Customers

sLabl S 3 s sas 55 b

64,361
67,149
69,238
71,189
76,177
80,093
82,282
84,840
87,736
94,755
97,884
101,147
104,088
107,678
111,127
113,252
115,395
117,702
120,464
123,502
126,647
143,293
148,068

sLabl S 3 s sas 55 kol
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Electricity and Water Sales Revenue (in BD)

ot et T R ————

O il A
gl
% Annual
Changes

...I,...:...ll
sl
% Annual
Changes

-2.1

-6.0
95
2.1
10.5
3.0
6.7
1.0
9.8
57
-1.9
1.8
46.6
-241

ubl ,.om
Total
revenue

19,394,000
21,891,000
25,199,000
27,499,000
31,523,000
36,163,000
36,394,000
38,273,000
37,481,000
40,344,000
37,941,863
41,542,887
42,400,318
46,849,909
48,267,652
51,506,187
52,026,552
57,116,860
60,352,348
59,234,056
60,287,072
88,403,396
67,134,224

(sl 5Ly sl sl S5lal

-26.1
19.9
28.8
7.3
-2.1
-40.8
-28.7
26.4
30.8
-11.5
4.4
18.7
30.7
1.3
-10.9
-23.9
12.6
=71
23.6
36.8
-14.9
23.6

u‘abg}ﬂ
Revenue

3,094,000
2,287,000
2,741,000
3,531,000
3,788,000
3,709,000
2,196,000
1,565,000
1,978,000
2,588,000
2,290,998
2,391,909
2,838,772
3,709,585
3,757,839
3,347,170
2,548,037
2,870,070
2,665,025
3,294,180
4,507,428
3,835,762
4,739,724

4.|.m.t
o 344
Asgand)
% Annual
Changes

28.7
38.9
15.0
48.2
48.3
47.4
-121
28.1
6.9
3.8
-11.4
6.8
-11.0
17.2
3.0
-2.7
2.0
0.4
4.1
39.0
-18.6

sl ﬁ?ﬂ
Revenue

655,000

666,000

857,000
1,190,000
1,368,000
2,028,000
3,007,000
4,433,000
3,898,000
4,993,000
5,335,443
5,539,453
4,910,382
5,245,319
4,668,504
5,472,324
5,638,989
5,486,545
5,597,037
5,619,419
5,849,034
8,128,383
6,614,205

ub...l.a.l' A
g
% Annual
Changes

15.4
25
3.5
-2.1
3.7
-7.5

10.9
3:
9.4
5.1
7.1
2.7

1.2
6.8

-3.4

-0.8

53.1

-27.0

ulabg‘m
Revenue

15,645,000
18,938,000
21,601,000
22,778,000
26,367,000
30,426,000
31,191,000
32,275,000
31,605,000
32,763,000
30,315,422
33,611,525
34,651,164
37,895,005
39,841,309
42,686,693
43,839,526
48,760,245
52,090,286
50,320,457
49,930,610
76,439,251
55,780,295

Al
Year

1981
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1985
1986
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1993
1994
1995
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1998
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2002
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Electricity & Water Meters by Area
As At December 31st, 2003

sLi g5 aatallf
Electricity Area

2644 3296 Hidd ad 1

18508 27839 Muharraq 3 2

23301 72849 Manama ol 3

6080 10148 Jidhafs BV-ENES 4

12533 17135 Nothern d ekl 5

6439 8976 Sitra Byisw 6

12806 17898 Central Aol 7

6004 8372 Isa Town e dsa 8

11693 18230 Riffa & Southern dugidly gloyl 9

4042 4597 Western dnyell 10

55 57 Huwar o> 11

10432 11227 Hamad Town Aa>ding 12

elhlg =Ly esdl Silalas
- -
Electricity & Water Meters
80000 —
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50000 —
40000 —
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20000 —
10000 —
0 —i gl
] aoall Ll oadaas dlead e bl pemefse gy, Lo e dea dhde
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Water Consumption by sector by M

96,091,014 1,551,554 8,315,119 86,224,341 2001
100% 1.61% 8.65% 89.73%

96,743,945 1,460,133 8,765,728 86,518,084 2002
100% 1.51% 9.06% 89.43%

102,353,689 1,511,653 9,424,997 91,417,039 2003
100% 1.48% 9.21% 89.31%

'\"‘r‘- / Yoy PL‘.‘. ‘3 Silelldl) VITEN olal) Mgsul
Water Consumption by sector by M*/ 2003

3o

Domestic

soles
elin Commercial

Industrial
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DEVELOPMENT OF
HUMAN RESOURCES

The Ministry pays great attention to developing
and promoting its personnel and providing them
with the necessary training and skills to promote
their efficiency in various fields, and help them
to keep pace with the latest developments and
know-how. In this context, the Ministry sponsored
a number of its employees to obtain bachelor
degrees from the University of Babrain. It also
sponsored some other employees to continue
their studies overseas. The Ministry's staff
also participate in courses and conferences in
Bahrain and overseas including the training and
specialized courses conducted by the Ministry's
Training Center.
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Manpower According to Positions Untill 2003

08090 (9-atog-0 gmobads|

€ oot General Staff Professionals L R UP- B Al

Total 094y0 09290 9y 9atdg0 Executives Year
Trainees Employees Trainees Employees

2425 106 2141 41 130 7 1981
2522 139 2174 61 142 6 1982
2709 130 2345 61 164 9 1983
2749 118 2394 59 170 8 1984
3079 179 2633 68 189 10 1985
3302 176 2826 81 208 11 1986
3366 113 2926 92 223 12 1987
3403 112 2955 84 239 13 1988
3438 117 2994 72 241 14 1989
3553 98 3144 61 238 12 1990
3629 99 3209 52 256 13 1991
3608 112 3168 50 255 23 1992
3614 113 3157 52 268 24 1993
3765 226 3192 51 273 23 1994
3681 153 3158 63 287 20 1995
3666 121 3179 58 286 22 1996
3663 100 3189 56 296 22 1997
3655 74 3188 55 315 23 1998
3590 65 3136 46 321 22 1999
3564 53 3100 50 336 25 2000
3538 68 3036 52 353 29 2001
3590 85 3032 64 375 34 2002
3600 92 3023 65 386 34 2003
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Yo F—) AN 3,380 IA dlaladl (5 gl gl
Development Of Manpower During 1981-2003

Sl RV diisd &9‘4‘

Baheamization % Perce"::a,f‘:n‘;?““"a' Total
85 3.3 2425
85 4.0 2522
83 7.4 2709
82 15 2749
81 12.0 3079
81 7.2 3302
82 1.9 3366
83 1.1 3403
84 1.0 3438
86 3.3 3553
87 2.1 3629
89 0.6 3608
89 0.2 3614
89 42 3765
90 2.2 3681
91 0.4 3666
91 -0.1 3663
91 0.2 3655
91 1.8 3590
91 0.7 3564
91 0.7 3538
91 14 3590
91 0.3 3600

ndls sl sae

No. of Employees

4000

gttt s
Non-Bahraini
367
390
449
508
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615
581
560
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398
400
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332
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Ottt >y
Bahraini
2058
2132
2260
2241
2484
2665
2751
2822
2878
3051
3169
3210
3214
3368
3322
3328
3342
3318
3263
3226
3206
3266
3274

Al
Year
1981
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1987
1988
1989
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1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
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Bahrainisation in 2003 according to cadre
Chart P2 a3, 3l aw,
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Composition of Manpower in 2003
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Personnel & Training
Table P3 a3, J gua

84% 3430 2881 83% 477 3242 2693 3719 1989
86% 3553 3055 159 85% 441 3394 498 2896 3835 1990
87% 3629 3170 183 87% 420 3446 459 2987 3866 1991
89% 3608 3210 149 88% 404 3429 398 3031 3833 1992
89% 3614 3214 177 88% 467 3437 400 3037 3904 1993
89% 3764 3367 276 89% 391 3488 397 3091 3879 1994
90% 3681 3322 216 90% 401 3465 359 3106 3866 1995
91% 3666 3328 179 90% 386 3487 338 3149 3873 1996
91% 3663 3342 156 91% 376 3507 321 3186 3883 1997
91% 3665 3318 129 90% 357 3526 337 3189 3883 1998
91% 3590 3263 111 91% 591 3479 327 3152 4070 1999
91% 3564 3226 103 90% 609 3461 338 3123 4070 2000
91% 3538 3206 120 90% 780 3418 332 3086 4198 2001
91% 3590 3266 149 91% 811 3441 324 3117 4252 2002
91% 3600 3274 157 91% 1111 3443 326 3117 4554 2003
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