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Electricity Generating Plants
(Presentation & Analysis)

The Primary source of energy from which we obtain the electrical energy (and of fresh wa-
ter) which is consumed in Kuwait is the chemical energy contained in the fuel which consists
of gas and liquid oil products. The process of transforming the primary energy of the fuel
into electrical energy passes through several stages inside the Power Stations (and Water De-
salination Plants) which comprise special complicated equipment and plant requiring huge

financial investments. These include very large boilers which burn tremendous quantities of

Chapter 2 - Electricall Energy:

fuels and transform the chemical energy into thermal energy that produces large quantities
of high pressure super heated steam. This steam drives the steam turbines which transform
the thermal energy into chemical energy which rotates the electrical generators that trans-
form the mechanical energy into electrical energy which is exported to the network for its

transmission, distribution and delivery to the consumers.

The Electrical utility mainly employs Thermal Steam Turbines for the generation of power
needed to satisfy demand. However, Power Plants also include some Thermal Gas Turbines

that make up around 14.4% of total installed capacity and are usually used in emergencies



and during the time of peak load. Otherwise, they are kept as standby with a high degree of
availability owing to gas turbines high operational costs and low thermal efficiency .

Power Generating Plants use different types of fossil fuels available in Kuwait such as natu-
ral gas, heavy fuel oil, crude oil and gas oil, depending on boiler design such that priority is
given to natural gas within the limits of the available quantities. The older plants can burn
natural gas and gas oil in case of emergency while the newer ones are capable of burning the

four types of fuel.

The Power Generation utility has over the last five decades developed in quantity and qual-
ity. After the erection of the first ( 3X0.75 MW ) Steam Power Station in 1952, Power Plants
capacities have increased until they reached 2400 MW ( 8x300 MW ) with the commis-
sioning of Doha West Power Station in 1983/84 , Az-Zour South Power Station and Sabiya

Power Station which is already completed and in operation.

Naturally, the erection of bigger plants with more units of larger size was the only means to

ep pace with demand that kept soaring at high rates since the fifties, sixties and even the

(input) amounts needed to generate one electrical energy unit was re-
duced from 1200Q - 14000 BTUs in old Power Stations to 9500 - 10500 BTUs in new

2. Accordingly thermal efficieney for new Power Plants has risen to 42 % (Cogeneration).

3. The component covering wages, administrative and maintenance expenses in the unit cost
of electrical energy generated in the newplants was reduced.
4. Plants geography wise, were better located with_favorable effects on the grid and other

strategic merits.
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Anyone who follows the extensive development in the field of power generation will cer-
tainly notice the extent of up-to-date development and progress that Kuwait has seen dur-
ing the last fifty years. The Ministry, despite being remote and far away from the industrial
centers of supply, was capable of keeping pace and meeting the ever-increasing electrical
demand. In order to highlight this development the following indicator about the electrical

load for selected years are chosen :

Peak Demand Installed Mean Annual Rate of Peak Load
(MW) Capacity (MW) Growth During 10 yrs (MW)
1978 1595 2128 -
1988 3920 7398 10.0 %
1998 5800 7389 5.6 %
2008 9710 11642.6 5.6 %
*Available Capacity

And to clarify the picture in another manner, the comparative figures of per capita consump-

tion of electrical energy for the same years are outlined :
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Per Capita Mean Annual Rate of Growth
Population . .
ConsumptionKWh/ Person During 10 Yrs. %
1978 1251963 4912 -
1988 2011313 8321 5.5 %
1998 2066759 12461 43 %
2008 3441813 13142 0.6 %
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Electricity Generating Stations
(Historical Development)

The discovery of oil in Kuwait, still the key source of national wealth, ushered in an era
of cultural awakening and revival that involved different walks of life: Social, structural,
educational and economic. Power utility played a vital role in laying down the foundations
for this awakening and in satisfying the needs and requirements of such cultural march. Rel-

evant figures show the extent this utility has developed over the last few years.

When the majority of the people lived within its walls using kerosene lamps for lighting,
shows that 1934 witnessed the birth of electricity supply service when the National Electric-
ity Company constructed the first small (DC) electric plant. Production started with two 30
kW generators and the power was distributed by +200 V (Direct Current) line.The number
of consumers was rather small at first and by the end of the first year it was only 60 but then
it increased and went upto 700 in 1940 and that required increasing the installed capacity to
340 KW.

A period of stagnation followed as a result of Second World War. However, by the end of
the war the Company decided to phase out the direct current system to introduce instead,
a 3 phase 380/220V, 50 Hertz alternating current. A new plant comprising two (200 KW)

generators was erected at Murgab, commissioned in early 1949, when a third (200KW) gen-
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erator was added while the (DC) system was finally phased out in 1950. To cope with the
increasing demand for electricity the Company, in the meantime, obtained a used (500 KW)
generator from the KOC thereby bringing up the installed generation capacity to 1100 KW
(1.1 MW).

As a result of the rapid progress and growth covering all walks of life in the country, de-
mand rose up considerably rendering then the available plants unable to cope with it. Here
the Government stepped in and bought the shares of the company in 1951 and founded the

Department of Electricity to provide and distribute adequate electric supply.



Upon taking over the Department of Electricity constructed in 1952 the first power plant at
Shuwaikh near the sea shore to make use of sea water for cooling purposes. The plant started
with 3 (750 KW) small units supplying steam to the first sea water desalination plant, but
were retired after the erection of (4 x 7.5 MW) Station (A) in 1954/55. That was followed
by (4 x 10 MW) Station (B) in 1958 retired in 1978 and (3 x 30 MW) Station C in 1961/62.
Five (40.8 MW) gas turbines were added to reach 324 MW. During the year 1989, the Sta-
tions’ installed capacity was reduced to 208.2 MW after putting out of service of 4 steam
turbine units (capacity 75 MW) and 1 gas turbine unit (capacity 40.8 MW) due to their low
efficiency or uneconomic operation and maintenance with a production output of 33 million
kWh. In 1990, the Power Station stopped completely due to overall destruction by the Iraqi
invaders.

In order to meet the increasing demand of electrical power especially after the crisis of lack
of electricity during the summer of 2006, the Ministry approved an emergency plan to install
(6x42 MW) Gas Turbine Units at Shuwaikh Station. All the units were commissioned dur-
ing 2007 having the total capacity of 252 MW and the production output recorded as 1345

illion kWh in 2008.

was reduced to 330MW aftex putting out of service of a steam turbine unit (capacity 70 MW)

due to its low efficiency or une¢Qnomic operation and maintenance with a production output
of 872 Million kWh in 1989 and Million kWh in 1990. The power station was stopped

completely due to destruction by the Iragi invaders.

The continued industrial and urban developmént necessitated expansion of power produc-
tion. So it was decided to construct a new steam pewer station named “Shuaiba South Sta-
tion” comprising six (134 MW) generators. The first generator was commissioned in 1970.
The stations’ installed capacity was 804 MW now has been reduced to 720 MW as all the
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units are above their estimated life time. The production output was 3602 Million kWh in
2008.

In view of the continuing increase in the electric power consumption, the Ministry con-
structed Doha East P/S comprising Seven (150 MW) generators, the first one commissioned
in early 1977. Also six gas turbine units were constructed and commissioned in summer of
1981. The stations’ installed capacity reached 1158 MW and production output was 4853
Million kWh in 2008.

The Ministry also constructed Doha West Power Station which comprises eight (300 MW)
steam generators. It was commissioned in full before the end of 1984 and in 2008 three gas
turbine units each with a capacity of 28.2 MW each were added which are still under pro-
gramme of operational tests. Now the total installed capacity of the Station is 2484.6 MW
(2400 MW for steam turbines and 250.6 MW for gas turbines ) and total production output
recorded as 11770 Million kWh in 2008.

The Ministry also constructed the Az-Zour South Power Station which comprise eight (300
MW) generators. In addition a (111 MW) gas turbine plant is already in operation. New
gas turbine station ( 8 x 125 MW ) was established with 1000 MW capacity which can be
increased to 1040 MW (8 x 130 MW ) under certain specific condition. First four units were
officially taken over in 2004 MW and the remaining 4 units were taken over in year 2005
thus, by the end of 2005 total installed capacity reached to 3551 MW. Given the growing de-

Chapter 2 - Electricall Energy:

mand for electric power Ministry has constructed five gas turbine units each with a capacity
of 165 MW and thus become the station’s total installed capacity of 4376 MW (2400 MW
for steam turbines and 1976 MW for gas turbines). Production output recorded as 17549
Million kWh in 2008. Steam Turbines generated 11570 M. kWh while the Gas Turbines pro-
duced 5979 M.kWh.

To cope with the rapid and ever increasing demands, the Ministry also constructed the Sabi-
ya Power Station which comprises eight (300 MW) generators . In addition Ministry also
constructed six gas turbine units each with a capacity of 41.7 MW (total 250.2 MW) thus



the total installed capacity of the station’ reached 2650.2 MW. The total production in 2008
recorded as 12630 M/kWh ( 12259 M/kWh from steam turbines and 371 M/kWh from gas

turbine units).

It is evident, therefore, from the above that the all stations available installed capacity in
2008 totaled 11640.8 MW bearing in mind that the electrical peak load reached 9710 MW
in 2008.

It is worth mentioning that the Ministry always aimed to utilized up-to-date plant and equip-
ment, compatible with the local prevailing conditions to obtain the best economic results.
This is reflected in the progressive increase in the size of production units from 7.5 MW to
10 MW to 30 MW to 134 MW to 150 MW and to 300 MW . As a result, operational and
maintenance cost was reduced, not to mention the high efficiency and productivity that had

a positive effect on unit production cost.

ectricity peak demand has been moving upwards in amazing leaps. The rate increase ranged
aroumnd 32% in the fifties, 26% in the sixties, 15% in the seventies , 8% in the eighties and
11% in the nineties. Nevertheless, it is quite obvious that during the last ten years there was
a downward\trend towards reasonable rates - yet, by world standard still considered high,
i.e. in the rangeN)f 5 - 8 % whereas in most of the industrial countries the annual increase in
electric load does net exceed 2 - 3 %. Naturally the rise in electric load and consumption
is a direct result of the harsh climatic conditions and of the rapid economic and construction
growth in the country’s private and public sectors. However, the rise in per capita average
rate of consumption reflects the extent of luxury and abundance enjoyed by the people,
meanwhile it plainly indicated aspéets of waste and extravagance prompted and encouraged
by the very cheap price of electricity.

However, the figures and statistics exhibited i this book demonstrate the work and effort

exerted in the last five decades to promote the electtic services to its present status.

i
3
L)
9
g
1

3

o0

M‘ 70



clpasil atlgivulhag
(<N ple JU3)

+ A pgSI AB LY LG 3l ki g

+ A ) o) Ol
S 2 g JST dalglomaa Yoo IV o Lo Lilaws 79105 35S colaaadl als el 11 cya ¢)5S339
+ dolglams (AY ) ol 22g) LS, 1) Bniadl e gy illasdl
JLen¥1 01585 e £y Lipon L8058 BN o JLoa ¥ clillal Uiy el il o8 LS oig
Juad o 0583 Bunanill Jlea¥1 Lol ¢ 550l Ay g La%)1 areas lldy Capuall Jumd B (g unill
TV RP 1 RV FEN NN E TP VIV JPSUS UM LA

Aailal! Ol o1
byl B 9o Asond ity Sl g8 LeS dilglomse VA s L 91539 3 puianal] calasall ol g
Lolglomse 110 =YV, V0y Zuyall & gall dlazms b dolglomsa YA, Yy jagitd] Alama b dolslosa £V
o2 ol 1l ol RS, AU Bl Ll Alame 3 dalglnse 81, A5 ¢ Buaginll o3l Alame 3
G B)latl Al 2l @Yl b colus oll ol aluzeinl @ig - dolglomss YV A Lo clbasdl aren
Lot 5 iy 301 By liedl bt 311y 55 gyl (5T i (3505 (1) Bpmitons Lol 35 o
Calebu (0) pe ST Lanil 3 Lgangy

Chapter 2 - Electricall Energy:

Generating Stations
(During 2008)

Power Generating Units :

1 - Steam Turbine Units :
These units comprises the large capacity units. Their capacities vary from 134 MW to 300
MW in all Power Stations. The total installed capacity of these units is 8970 MW.



The above units are operated according to the system power demand. In general, the avail-
able and operational capacity will be maximum in summer seasons as the electrical load
demand increases with temperature rise and minimum in the winter seasons, hence, routine

annual maintenance of the above units takes place during the winter season.

2- Gas Turbine Units :

These are smaller capacity units ranging from 18 MW as in Doha East Power Station , 42
MW in Shuwaikh Station, 28.2 MW in Doha West and 27.75 - 165 MW in Az-Zour South
Power Station and 41.7 MW as in Sabiya station. The total installed capacity is 2670.8 MW
at high temperature operation . The above units are designed for normal peak load opera-
tions with blackout start capability within 10 minutes, where it takes more than five hours

normally in case of steam turbine units.
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Here is a brief summary of the present situation
in various Power Generating Stations :

g<ll calhag

Power Stations

g ddase * -
Lolglmsa Y+A,Y Lgiyud
1 - * Shuwaikh Stations:
Installed Capacity 208.2 MW

Jadid e Lgis JS 5yudg il ol due 481 3yaat
Year of Commissioning Number of Units Installed Capacity

1954 - 1955 2 Steam Turbines x 7.5 MW 15 MW

1961 - 62 1 Steam Turbine x 30 MW 30 MW

”Gas Station* 1977 4 Gas Turbines x 40.8 MW 163.2 MW

: ot Abast) g *
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Chapter 2 - Electricall Energy:

*Present Status :
As the Power Station was subjected to severe destruction by the brutal Iraqi invasion, all the

Power Generating Units has already been demolished.

Contd ... R
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Gas Turbines**

Installed Capacity 252 MW

i) eyl LS, 5 yal!
Date of Commissioning Installed Capacity
Gas Turbines jLatl culin s
No. 1 12/ 07/ 2007 42 MW
No. 2 12/07/ 2007 42 MW
No .3 29/ 07/ 2007 42 MW
No. 4 23/ 07/ 2007 42 MW
No. 5 27/ 07/ 2007 42 MW
No. 6 14/ 08/ 2007 42 MW .

. (Jab\_‘LJ.A YOY) a8 M).I.‘ 3)...\.3_”
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**In view of the continuing increase in the electrical power consumption, Ministry Installed
6 Gas Turbine Units eas
capacity of 252 MW.

42 MW. The units were commissioned during 2007 with a total

: Yot At udg -
AL e A S lllnie s Jidal) Syala g 55 il gll e

- P. Stn Present Status :

All the units are available and being operated as per the system demand.
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2 - *Shuaiba North P. Station
Installed Capacity 400 MW

S| gyl LS U 3yaat

Date of Commissioning Installed Capacity

Steam Turbines L= wlin gl

No. 1 01/ 04/ 1965 MW 70
No. 2 02/ 10/ 1965 MW 70
No .3 22/ 05/ 1966 MW 70
No. 4 06/ 09/ 1968 MW 70
No. 5 01/01/ 1969 MW 70

Gas Turbines 3lall clin s

No. 1 03/ 09/ 1969 MW 25
No. 2 20/ 09/ 1969 MW 25
tod ESIELZE S The

Chapter 2 - Electricall Energy:

*Present Status :

Due to destructions inflicted by the Iraqi forces Shuaiba North Station is out of service and

hence the station equipments are being removed.
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3 - *Shuaiba South P. Plants
Installed Capacity 804 MW

i eyl AS,b Byaat
Date of Commissioning Installed Capacity
Steam Turbines Ledl eliv,gs
No. 1 07/06/ 1970 134 MW
No. 2 12/ 05/ 1971 134 MW
No .3 22/ 07/ 1971 134 MW
No. 4 09/ 03/ 1972 134 MW
No. 5 04/03/ 1974 134 MW ¢
No. 6 08/ 06/ 1974 134 MW

3 Ay Oofdss o1 -
At A8 ddles] dacwmg ¢ dolgleie VW Lgia JS Ao a5l udgd culusy (V) o Ans ] eSS
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Ll A = ol

el s
v,

Steam Turbine Nuits :

It consists of 6 units 134 MW each, with a total installed capacity of 804 MW.
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* Present Status :
All 6 units are operational as per system demand with available capacity 120 MW each. As
all the units are above their estimated life-time, it has“keen decided to operate and run at

derated capacity.
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Refurbishment of Turbine Units (Stage I) :

Refurbishment will be carried out for 2 units every year w.e.f. 2002/2003 for extending the

life of the units for ten years more.
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Refurbishment of Units Accomplished:

Unit No. 1 : The modification work done from 14/12/2002 to 4/8/2003.
Unit No. 3 : The modification work done from 5/10/2003 to 20/1/2004.
Unit No. 5 : The modification work done from 22/11/2003 to 27/3/2004.
Unit No 4 : The modification work done from 29/1/2004 to 2/6/2004.
Unit No 6 : The modification work done from 2/10/2004 to 4/2/2005.
Unit No 2 : The modification work done from 7/11/2004 to 28/3/2005.

Chapter 2 - Electricall Energy:
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4 - *Doha East P. Station
Installed Capacity 1158 MW

R eyl A, 5 yat

Date of Commissioning Installed Capacity

Steam Turbines L=dl clin,gs

No. 1 14/ 06/ 1977 150 MW
No. 2 13/10/ 1977 150 MW =
No .3 02/01/ 1978 150 MW 1
No. 4 13/03/ 1978 150 MW 3
No. 5 21/ 04/ 1979 150 MW W,
No. 6 03/ 08/ 1979 150 MW I
No. 7 23/ 10/ 1979 150 MW 3
2
\ Gas Turbines 3Ll wliv g3 i
No. 1 24/ 05/ 1981 18 MW —i
\@.2 26/ 05/ 1981 18 MW ‘
No. 3 28/05/ 1981 18 MW
No. 4 \ 30/05/ 1981 18 MW
No. 5 03/ 06/ 1981 18 MW
No. 6 \\ 04/ 06/ 1981 18 MW

¢ 2y L) 5l A o1 -
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- Steam Turbine Units :
It consists of 7 units x 150 MW each, with a total installed capacity of 1050 MW.

WY RPN
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- dolylxie
- Steam Turbine Units :
It consists of 6 units x 18 MW each, with a total installed capacity of 108 MW.
FEIES{FIZE S (FP-The

- PRV | - LA N L S PREES I v LD SV PRS- S Py PRGN RENN | e

* P. Stn Present Status :

All the units are available and being operated as per the system demand.

Contd ... R
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5 - *Doha West P. Station
Installed Capacity 2484.6 MW

Ju ) oy S U 3yaatl
Date of Commissioning Installed Capacity
Steam Turbines L=dl elin,qs
No. 1 02/ 05/ 1983 300 MW
No. 2 25/ 06/ 1983 300 MW
No .3 15/ 08/ 1983 300 MW
No. 4 31/ 08/ 1983 300 MW
No. 5 04/ 04/ 1984 300 MW —
No. 6 26/ 04/ 1984 300 MW 1
No. 7 06/ 10/ 1984 300 MW
No. 8 02/ 12/ 1984 300 MW i
&3
LY
Gas Turbines 3Lall culin g :
No. 1 10/ 04/ 2008 282 MW 3
No. 2 29/05/ 2008 28.2 MW 9
No. 3 23/ 10/ 2008 28.2 MW =
3 A0y Ol dss o1 - 3
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- Steam Turbine Units
It consists of 8 units x 300, MW each, with a total installed capacity of 2400 MW.
L A0 3LAY ol o1 -
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- Gas Turbine Units :
It consists of 3 units x 28.2 MW each, with a total installed capacity of 84.6 MW.
Yot Akast 2 -
- L eI A aldlate S Jial] Syl 5 5,850 il ol e
- P. Stn Present Status :
All the units are available and being operated as per the_system demand.
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6 - *Az-Zour South P. Station
Installed Capacity 4376 MW

Jhi) eyl L8,0 3 yuat!
Date of Commissioning Installed Capacity
Steam Turbines L=l elin gl
No. 1 14/ 11/ 1987 300 MW
No. 2 19/ 12/ 1987 300 MW
No .3 14 /03/ 1988 300 MW
No. 4 05704/ 1988 300 MW
a No. 5 28 / 08/ 1988 300 MW
— No. 6 15/09/ 1988 300 MW
q:, No. 7 30/ 10/ 1989 300 MW
L No. 8 16 /10/ 1989 300 MW
S Gas Turbines 3Ll elin g3
-E No. 1 25/ 11/ 1987 27.75 MW
(<5 No. 2 30/ 11/ 1987 27.75 MW
L No. 3 20/ 08/ 1988 27.75 MW
1 No. 4 15/ 06/ 1988 27.75 MW
N
S : - o -~ -
@ * New Gas Turbines  3ouosd! yLadl colin y98 *
% Unit No. 11 29/07/ 2004 130 MW
c Unit No. 12 24 /07/ 2004 130 MW
(©) Unit No. 21 24/ 08/ 2004 130 MW
Unit No. 22 27/ 08/ 2004 130 MW
Unit No. 31 09/ 03/ 2005 130 MW
Unit No. 32 09 / 03/ 2005 130 MW
Unit No. 41 15/ 03/ 2005 130 MW
Unit No.42 14/ 03/ 2005 130 MW
* Emergency Gas Turbine Units  ajladl goyl gladl culusg *
No. EGT 1 30/04/2008 165 MW
No. EGT 2 06/05/2008 165 MW
No. EGT 3 22/05/2008 165 MW
No. EGT 4 05/06/2008 165 MW
No. EGT 5 15/06/2008 165 MW
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Steam Turbine Units :
It consists of 8 units x 300 MW each, with a total installed capacity of 2400 MW.
1 A LAl Ol b o1
V) S 0 Bllen] anag « dolglamga YV, V0 Lgie S dacs 232 sdsi il (£) oo bl )5S
. dolgleia
- Gas Turbine Units :
It consists of 4 units x 27.75 MW each, with a total installed capacity of 111 MW.
1 St A0 3ad) Ol o) *
3543 ¢ pazmas 3ol dolglmge 1Y+ o Appginndl 55301 Alacmay 3agaandl 2kl cliy5ald 28,41 3504
(O =) 05u3 daiing (Ayubes 04 ) Layad 3yl y Ay e cllg (AXVY+ ) dolglonia Vo 80
*New Gas Turbine Units :
Az-Zour new G/T consists of 8 units x 130 MW each, with a total installed capacity of 1040
{W at 50° C and pressure of 1 Bar .
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*Emergency Gas Tuxpine Units :
Az-Zour Emergency G/T consists of 5 units x 165 MW each, with a total installed capacity
of 825 MW.
FEIES{FIZES(F - The
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* P. Stn Present Status :
The total installed capacity is 4376 MW after finishing the last commissioning test for the
last gas turbine using natural gas on 20/7/2008.

All the units are available and being operated as per the syStem demand.
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7 - *Sabiya P. Station
Installed Capacity 2650.2 MW

JRiid eyl 28,80 5yaat!

Date of Commissioning Installed Capacity

Steam Turbines L= wlin gl

No. 1 09/02/1998 300 MW
No. 2 21/09 /1998 300 MW
No .3 06/02/1999 300 MW
No. 4 26 /04 /1999 300 MW
No. 5 24707 /1999 300 MW
No. 6 01 /05 /2000 300 MW
No. 7 07 /03 /2000 300 MW
No. 8 01 /04 /2000 300 MW

Gas Turbines  3Latl clin s

Chapter 2 - Electricall Energy:

No. 1 07 /09 /2008 41.7 MW
No. 2 16 /08 /2008 41.7 MW
No .3 15 /08 /2008 41.7 MW
No. 4 29 /07 /2008 41.7 MW
No. 5 19 /07 /2008 41.7 MW
No. 6 25/10/2008 41.7 MW

3 A0y d) Ol s o -
Ve A8 idlen] Aacg ¢ dalglrae Voo Lgie JS R Byl audgs @il (A) oo bl 5S35
. dolylmse
- Steam Turbine Units :

It consists of 8 units x 300 MW each, with a total installed capacity of 2400 MW.



: A LAl Ol s o1
YO,V A e Allen] Aaeasy  Dolslras 1,V Lgis IS Aacs B3le a5 il (1) e Aasnd| 55
. olylsa
- Gas Turbine Units :
It consists of 6 units x 41.7 MW each, with a total installed capacity of 250.2 MW.
FEIES{FIZES(F - The
AL ) A Ll e A3 Byala g 358550 ol an | aen
* P. Stn Present Status :

All the units are available and being operated as per the system demand.
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Development of Power Station’s Installed Capacity
( M.W ) During 1954 - 1986
goexdl [ Hoidl dlamse dgtldlasme | Aot ddasme | dcaddlddase | dcadd| ddase s 5 yiat|
SIS Lagiod| peyes( ad,atl Aogid| adload #ag-at) | Period

Az-Zour Doha West | Doha East Shuaiba Shuaiba | Shuwaikh
Total |South Station Station Station South Station | North Station| Station

Chapter 2 - Electricall Energy:




( blglayg ) gedill culhagl Airsygll 4jadll jghii gili

[o+N = 190V (g dyiall J13
Development of Power Station’s Installed Capacity
During (M.W ) 1987 - 2008

ddams | Hodl dlasms |d gt Aams| A gl Aams | dcadd| Aasms | dcadd| ddasmse Ao

rPPRTR I SRS I ELT A | At Adleddl | sl
Sabiya | Az-Zour | Doha West | Doha East Shuaiba Shuaiba | Shuwaikh
Total |Station |South Stn. Stn. Stn. South Stn. | North Stn. Station |Period
6696 - 1610 2400 1158 804 400 324 1987
7398 - 2511 2400 1158 804 330 195.3 1988
7411 - 2511 2400 1158 804 330 208 1989
7283 - 2511 2400 1158 804 270 140 1990
6898 - 2511 2400 1158 804 25 - 1991 -
6898 - 2511 2400 1158 804+25 - - 1992 1
6898 - 2511 2400 1158 804+25 - - 1993
6898 - 2511 2400 1158 804+25 - - 1994 a
6898 - 2511 2400 1158 804+25 - - 1995 .'5:
6898 - 2511 2400 1158 804+25 - - 1996 I
6898 - 2511 2400 1158 804+25 - - 1997 3
7389 600 2511 2400 1158 720 (25) - - 1998 9
8289 1500 2511 2400 1158 720 - - 1999 =
9189 2400 2511 2400 1158 720 - - 2000 q
9189 2400 2511 2400 1158 720 - - 2001 =2
9189 2400 2511 2400 1158 720 - - 2002 ‘3’
9189 2400 2511 2400 1158 720 - - 2003
9689 2400 3011 2400 1158 720 - - 2004
10189 | 2400 3511 2400 1158 720 - - 2005
10189 | 2400 3511 2400 1158 720 - - 2006
10481 | 2400 3551 2400 1158 720 - 252 2007
11640.8 | 2650.2 | 4376 2400+84.6 1158 720 - 252 2008
* Gas Turbine Unit (25 MW) has been removed due to uneconomieal  Lex3bis] s sl 2,41 5,030 a (dolglomsn 25) Bl 3amgll gy @3
to operate . Ll
*#*  Designed Installed Capacity of Shuaiba Stn. was (6 x 134) = 804 % .35 dalslree 804 = ( 134 X 6 ) Auradll Alasl Auaracatl] 48,11 3 ,all 5
MW but has been reduced to (6 x 120) = 720 MW as all the Units are -l gl lls asla Ty dolglss 720 = (120 X 6 ) LI Lguayais
above their estimated life time. CLpeil) ol Ayle clas g FEF

##% Gas Turbines Under Testing.
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Development of Power Station’s Installed Capacity

Ll s
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Future Estimates of Power Stations’ Installed Capacity (MW)
During 2010 - 2013

Year . 2010 | 2011 | 2012 | 2013 |~
Stations At

Shuaiba South (Steam Plant) 720 °
Doha East ( Steam plant) 1050| 1050
Doha West ( Steam plant) 2400| 2400

Az - Zour South ( Steam plant) 2400 2400

Sabiya ( Steam plant) 2400| 2400

Doha East ( GT plant) 108 108

Az - Zour South( GT plant-1) 111 111

Az - Zour South( GT plant-2) 1000 1000

Conversion of Az - Zour South GT
plant-2 to CCGT. 540 540
Conversion of Second Group of CCGT

at Az - Zour South Stn. - -

* (G/T) Project at Sabiya site 500( 1500

**Shuaiba North (G/T)

Cogeneration (P&D) 778 778

Shuwaikh (G/T) Power Plant 252 252

(G/T) Project at Doha West
Distillation plant site 140 140

*#x% Az-Zour North (CCGT)

Project - 1000
The Total Available Installed Capacity | 12399 | 13679

_ _ (Loked!) dpgind! don il Anza
1050 _ (Bsloed!) 3,50 ds gl Alazms
2400 | 2400 (el 23t s gl Anma
2400| 2400 (Byledd)) Augindl 5930l Anzmsa
2400 | 2400 (yled!) dpall Aoy
108 108 | &3l & gl Aama pBsar 2l il iy youll dlas
111 TT1 | &gl 59301 Alaza pBgay —1 Ap3lall clinygull Alas 3
1000 | 1000 | &usixdl yo3dl dlams pBgay 2 &Il cilin 53l dlaxs 1
sa0| sa0| sl ;j: o a
200|400 | ET Sl o B G panl] Jugad £ LS
Angintl Ho3ll Aama a0 !
2000| 2000 | 2 eatl dlams p3ges Alill cilivysill poylia 3
778| 778 € “""“:L“T-L‘““:;‘f‘ o g
252 252 sl Alam s pBgas LLall i ysill dlams q
140  1ag| T ebbie e ALl elin)sll gy 5 B
il ‘1
2000| 2000| oS “-“a:“uj“ de j;“ Lortue i
15379 | 14529 5505l B850 3,503l §gama

* It is expected that Sabiya Gas turbine will Start their commercial
operation in year 2009.

*#* It is expected that the GT units of Shuaiba North Cogégeration Plant
will be in the grid in year 2009.

*##% It is expected that phase 1 GT units of 1000 MW power at

North project starts their commercial operation in year 2011, and‘the

AN-zZour

other units will be followed, up to the completion of the two phases,
where the total capacity be 3000 MW, in year 2013.
e Planned to be demolished and new plant shall be designed and build

on its site.
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Chapter 2 - Electricall Energy:

Aslyasil Aglhll g slalig sbipasll 4)ljg aliil

(/icLu blgglis (jgulg) F+N — 1900 (g dgiall J1UA
Electrical Energy Generated by MEW
During 1985 - 2008 (M. kWh)

Al Angitl A BT gl! AB LY
Olad ) 9i 3alyjt Electrical Energy
Percentage of Annual Generation
Increase / Decrease

15417 1985

9.8 16935 1986

6.8 18092 1987

8.3 19599 1988

16.5 21085 1989

-12.4 18477 1990

-41.7 10780 1991

56.6 16885 1992

19.5 20178 1993

35.0 22802 1994

4.0 23724 1995

7.4 25475 1996

4.9 26724 1997

12.2 29984 1998

5.3 31576 1999

2.4 32323 2000

6.1 34299 2001

6.0 36362 2002

6.1 38577 2003

6.9 41257 2004

6.0 43734 2005

8.9 47605 2006

24 48754 2007

6.1 51749 2008

Generation of Electrical Energy 4L Sl 43Ul ~L3i)




Tz ale e (nankadlp2alalsas

800 00c
900C  ¢ooz
$002

€00¢
000¢
6661 9661
L661 9661
- 0
- 00001
. S ¢ - 0000¢

LLS8E

- 0000¢€

OFLIS

- 00001

- 0000S

ﬁ 00009

UM W
T ST My

IV P K110193]5] Jo Kusrurpy q §B.aoury (pI111I3]H JO UOYD.LIUIL)



(7icLw bigghis (jgulg) Avilipasll ggdll calhag aliil
[o+N = 1900 3o dgiall J1La
Power Stations’ Generation of Electrical Energy
(Million kWh) During 1985 - 2008
PAZEA) 9l ddasse 4o gt ddasse dgdlddass | dcaddldlasme | doaddlddass PAZEA)
deuall dagin! A yatl &b il dngint! adledd) (el
Sabiya Az-Zour Doha West Doha East Shuaiba | Shuaiba North | Shuwaikh
Station | South Station Station Station South Station Station Station

3 yiall

Period

15415 7636 3254 2953
16934 - 98 7995 4106 3129 1258 348 1986
18091 - 1659 7742 4284 3132 1172 102 1987
19599 - 4376 7779 3867 2554 981 42 1988
21084 - 5485 8633 3763 2298 872 33 1989
18477 - 5382 7271 3569 1815 416 24 1990
) 10780.5| - 5116 3913 1046 705 - 0.5 1991
E’ 16885 - 6965 5548 2745 1627 - - 1992
qC, 20178 - 7322 7110 3599 2147 - - 1993
[T 22802 - 8020 8062 3650 3070 - - 1994
s 23724 - 7755 8881 4067 3021 - - 1995
(&) 25475 - 9026 9229 4135 3085 - - 1996
"E 26724 - 9202 10271 4219 3032 - - 1997
(®) 29984 | 860 10212 11010 4630 3272 - - 1998
@ 31576 | 3480 10215 10600 3927 3354 - - 1999
L 32323 | 6237 9293 10091 3652 3050 - - 2000
‘\I‘ 34299 | 7526 9929 9647 3977 3220 - - 2001
. 36362 | 8317 9832 10640 4152 3421 - - 2002
8 38577 | 9381 10464 11239 4160 3333 - - 2003
Q. 41257 | 8984 12355 11880 4592 3446 - - 2004
_‘:U 43734 | 9689 13686 11726 4793 3840 - - 2005
(&) 47605 | 10180 16173 12066 5128 4058 - - 2006
48754 | 11578 16895 11316 4875 3255 - 835 2007
51749 | 12630 17549 11770 4853 3602 - 1345 2008

Gen.of Elec.Energy by Pwr.Stns  4sb eIl 5 5all illaaa
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Allggall Jolegg pladiwlll Jolegg djangll Ajilyasll Adlhll

(7icLw hlgglis (jgulg) r++N — 1900 (3o dyiall L
Electrical Energy Exported Through Ministry’s Systems

During 1985 - 2008 (Million kWh)

Jolas AL, eSH ABUAY | U5 s GUgall | Al S ABLaY

Waest Jalas -
Load Al 3ytuall Ollat PR 3 yat
Factor % Utilization Elec. Energy Cons. by Elec. Energy Period
Factor % Exported Power Stations Generated

55.3 62.5 13159 2258 15417 1985

55.6 64.6 14575 2360 16935 1986

55.2 55.9 15514 2578 18092 1987

56.9 53.0 16737 2862 19599 1988

58.0 56.0 18052 3033 21085 1989

46.9 61.8 15519 2958 18477 1990 =
44.6 40.0 8806 1974 10780 1991 1
55.6 50.2 14209 2676 16885 1992

55.9 59.7 17164 3014 20178 1993 =
59.8 63.1 19537 3351 22802 1994 3
57.4 68.6 20266 3458 23724 1995 -5‘
55.8 76.6 21735 3740 25475 1996 I
56.9 79.0 22860 3864 26724 1997 —
59.1 78.5 25753 4231 29984 1998 3
58.6 73.6 26962 4614 31576 1999 &
57.1 701.0 27463 4860 32323 2000 A
58.0 73.4 29273 5026 34299 2001 q
57.2 78.8 31053 5309 36362 2002 =2
58.9 81.4 33086 5491 38577 2003 zi’
60.6 80.0 35632 5624 41257 2004

59.4 82.1 37906 5828 43734 2005

61.1 87.0 41570 6035 47605 2006

61.4 86.6 42585 6169 48754 2007

60.7 85.7 45234 6515 51749 2008

1. Utilization factor = (Peak Demand / Installed Capacity ) x 100 Voo X AS Byl / adY) el = alasia ) Jales - )

2. Load factor = Elec.EnergyGen. / * 8760 x Peak Load x 100y« X _cad¥I Jasl X AVTs # /508601 380 ,gSI Z3UAN = & gamdl Jalas — ¥
* 8760 Number of Hours in a year ( Use 8784 for Leap Yoqrs ) (felew AVAS = Lol Biaall Bcaillyy)  FAV: = Biadl 3 Slebaadl ¢ gazme

l Export of Electrical Energy 3 saall 43l <) 43Ul Il
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( ASuill jungll) shpasll ogy wlllaliul ialg el
(AcL biglayg ) N plell J1Us

Daily Maximum & Minimum Consumption of Elec. Energy

Month

Feayldt
Date

( Network Export ) During 2008 ( Million Wh )

UMl Aei
Max. Consumption

Mgl Saal
Min. Consumption Date

Faylis

Ll A = ol

January 94027 16-Jan. 71684 04-Jan. il
February 84712 04-Feb. 68660 29-Feb. e
March 114211 25-Mar. 71047 07-Mar. wofls
April 142315 29-Apr. 92530 04-Apr. Y
May 165995 25-May. 121973 02-May. ol
June 187150 29-Jun. 143253 13-Jun. saigd
July 189070 27-Jul. 159034 11-Jul. il
August 187856 03-Aug. 165679 15-Aug. oulaeid i
September 191182 08-Sep. 137652 30-Sep. v
October 144193 12-Oct. 92933 31-Oct. JUTy
November 93296 01-Nov. 77736 07-Nov. mtalgh
December 87593 21-Dec. 72369 09-Dec. s
M.Wh
230000 AMgin) idl g Ao
2008 At sl sl a9
200000 Daily Max. & Min.
Consump. of Elec.
Energy During 2008
150000 -
100000 - —— Dl
Minimum
Consumption
50000 — i el
Maximum
0 Consumption

-

S
H..



ALl Jgund wiwn djaungllg dalgall Agiliyadll AsLhll

( AicLuw blglag) r+N = 199€ g dyiall J1La
Quarterly Generation & Export of Electrical Energy
During 1994 - 2008 ( Million Wh )

et PSS (I R LY T R 1L (PN { Jg¥1 g yS VS {
Total 4th Qrt. 3rd Qrt. 2nd Qrt. 1st Qrt. Qrt./Year
Generation of Elec.Energy Bt ol| Al oS A8 LY

22801664 4872233 7997475 6514829 3417127 1994
23724539 4887208 8473774 6620848 3742709 1995
25474751 4998619 9381703 7102409 3992020 1996
26724201 5725835 9481235 7317786 4199345 1997
29984297 6007610 | 10854256 8478012 4644419 1998
> 31575981 6481474 | 11369738 9014941 4709828 1999
9 32322800 6175232 | 11428108 9486914 5232546 2000
q:’ 34298885 7015757 | 12256691 9658343 5368094 2001
(1] 36362104 7627186 | 13063363 10066633 5604922 2002
= 38576721 8111846 | 13692599 10907516 5864760 2003
(&) 41256761 9138240 | 14374013 11252612 6491896 2004
.‘E 43734033 8971858 | 15495620 12314201 6952354 2005
8 47604822 10101135 | 16552133 13477281 7474273 2006
m 48753707 10135951 | 16627851 13924657 8065248 2007
o 51748909 10469124 | 17992039 14434550 8853196 2008

oN Export of Elec. Energy 3 yual ) AGLs ygSI) A8l
E 19536581 4131830 6991115 5627074 2786562 1994
"5_ 20266264 4080299 7400244 5699664 3086057 1995
(3] 21735074 4128087 8200252 6122133 3284602 1996
S 22860178 4824767 8281086 6302452 3451873 1997
25753689 5021998 9505103 7352547 3874041 1998
26962452 5391653 9928601 7793354 3848844 1999
27463210 5103098 9956761 8154175 4249176 2000
29272812 5838530 | 10714444 8314209 4405629 2001
31053533 6376721 | 11417907 8660459 4598446 2002
33086140 6823506 | 12017332 9438492 4806810 2003
35631447 7780521 | 12662877 9786332 5401717 2004
37905505 7578575 | 13725124 10773052 5828754 2005
41569602 8670813 | 14768003 11887123 6243663 2006
42585156 8666040 | 14778966 12307154 6832996 2007
45234293 8929213 | 16059871 12710609 7534600 2008
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(blglayg) Liadll Joallg Landdll Jaall jehi
fo+N = 19N0 (g dyidall J1Ia
Development of Maximum & Minimum Loads (MW)
During 1985 - 2008

u:ui = dcud| %ﬂuﬁ‘%}ﬂ|w|

. gt Zgal At o
RN PURTE B 2it) &

i / Olad i) i salujlt Minimum Olad Bl 9i sabujls (5adY| 3 Al
Ratio = Min./ | Percentage of Annual Load Percentage of Annual | Maximum | Period
Max. Increase / Decrease Increase / Decrease Load
0.233 740 3180 1985
0.230 8.1 800 9.4 3480 1986
0.242 13.1 905 7.5 3740 1987
0.256 11.1 1005 4.8 3920 1988
0.272 12.4 1130 5.9 4150 1989
= 0.160 -36.3 720 8.4 4500 1990
) 0.036 -86.1 100 -38.7 2760 1991
3 0.237 720.0 820 25.4 3460 1992
= 0.238 19.5 980 19.1 4120 1993
E 0.271 20.4 1180 5.6 4350 1994
8 0.271 8.5 1280 8.7 4730 1995
= 0.262 6.3 1360 9.9 5200 1996
"6 0.267 5.1 1430 3.1 5360 1997
@ 0.272 10.5 1580 8.2 5800 1998
L 0.268 4.4 1650 6.2 6160 1999
! 0.284 10.9 1830 4.7 6450 2000
‘: 0.279 2.7 1880 4.7 6750 2001
8 0.269 3.7 1950 7.4 7250 2002
(ok 0.282 8.2 2110 32 7480 2003
_‘:U 0.243 -10.9 1880 3.6 7750 2004
(O) 0.295 31.9 2480 8.4 8400 2005
0.304 9.3 2710 6.0 8900 2006
0.292 2.2 2650 1.9 9070 2007
0.307 12.5 2980 7.1 9710 2008
Max.Load <8 Jaal) Min.Load 5 Jaal)
10000 - 3500 -
9000 = 3000 -
] > %
8000 2500 - i 428
2 7o = 2000 -
6000 -
5000 | 1500 -
4000 1 | 1000 A —

2000 2008 2000 2008
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Aygigll Apauillg Ayliasll ggdll cilbagl Ais gl 4jadll
[o+N = 1900 po dpiall JUa ndill Jgall
Installed Capacity & Peak Load as Percentage
of Installed Capacity During 1985 - 2008

Jomt A gl | A (aBY| Ja S )00 3yat
WS, By (o uaBY (dolglmie) Installed Capacity
Peak Load as Percentage | Peak Load bl cilinygd | LAl orlicayel
of Installed Capacity (M.W) Steam Turbines | Gas Turbines
62.5 5086 1985
64.6 3480 5386 5024 362 1986
55.9 3740 6696 6224 472 1987
53.0 3920 7398 6986 412 1988
56.0 4150 7411 6979 432 1989
61.8 4500 7283 6944 339 1990
= 40.0 2760 6898 6654 244 1991
E’ 50.2 3460 6898 6654 244 1992
(eb) 59.7 4120 6898 6654 244 1993
I.E 63.1 4350 6898 6654 244 1994
— 68.6 4730 6898 6654 244 1995
8 75.4 5200 6898 6654 244 1996
"E 77.7 5360 6898 6654 244 1997
(S) 77.4 5800 7498 7254 244 1998
D 73.5 6160 8373 8154 219 1999
I.II.I 70.2 6450 9189 8970 219 2000
(] 73.5 6750 9189 8970 219 2001
- 78.8 7250 9189 8970 219 2002
9 81.4 7480 9189 8970 219 2003
% 80.0 7750 9689 8970 719 2004
A= 82.5 8400 10189 8970 1219 2005
(&) 87.0 8900 10189 8970 1259 2006
86.6 9070 10481 8970 1511 2007
83.5 9710 11640.8* 8970 2670.8 2008
* Available Installed Capacity A Ll 48,1 50l *
MW MW
12000 12000
10000 10000
8000 - 8000 -
6000 - 6000
4000 4000
2000 2000 -
0 0
2000 2008 2007 2008
D Max. Load (ai¥! Jaall DO Inst. Capacity S sall 3 a8l

StatisticaljyearyBook#2009,
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Ay fsghy lelg d)lya Aaja Lanilg andil Joall
[eoN = 1997 39 culgiudl 113
System Peak Load, Maximum Temperature
and Humidity During 1992 - 2008

MML}E)&L‘ MUQ.BAJ‘ZJ‘)}J‘TA:’)A 3:'3"‘1‘3'."‘“”‘
(a3 Lo adY | St Crgii Bala3t gt
Max. Rel. Humidity | Max. Temp. at Peak Percentage of | Max. Load
% at Peak Load Load °C Annual Increase (MW
32 48 16.8.1992
3460 1992
28 48 17.8.1992
6 49 10-08-1993 19.1 4120 1993
45 01-06-1994 5.6 4350 1994
> 5 48 21-06-1995 8.7 4730 1995
E’ 28 43 02-09-1996 9.9 5200 1996
q:’ 18 48 28-06-1997 3.1 5360 1997
L 10 49 19-08-1997 8.2 5800 1998
8 48 04-09-1999 6.2 6160 1999
"E 5 50 28-08-2000 4.7 6450 2000
8 38 43 13-08-2001 4.7 6750 2001
m 50 22-07-2002 7.4 7250 2002
] 2 49 06-07-2003 3.2 7480 2003
‘: 16 50 26-07-2004
@ 3.6 7750 2004
S 7 48 03-08-2004
% 7 51 17-07-2005 8.4 8400 2005
6 6 49 26/07/2006 6.0 8900 2006
6 47 03/09/2007 1.9 9070 2007
5 50 27/07/2008 9.1 9710 2008
oC
MW %
12000 - 60
10000 + 50
8000 1 140 e Max. Load i) Jaall
6000 1 30 ——Max.Temp. <kl sl al)
—&— R.Humidity &l 45k 5l
4000 - 120
2000 - 410
0 1 0
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( blglli ) ndill Joall o apall cllla’i il
[+ = 1900 3g dpiall U5
Per Capita Share of Peak Load ( Watt )
During 1985 - 2008

Agiad) Al At | ol o 3001 IMGTL adY | fomtl
Oladidl gi saliplt Jolglls uad¥) Lofglmd iy olst QR
Percentage of Max. Load Share Max. Load Population Period
Annual Increase | Per Capita (Watt) (Megawatt)

1807 3180 1760167 1985
4.5 1889 3480 1842613 1986
2.8 1942 3740 1926328 1987
0.4 1949 3920 2011313 1988
1.5 1978 4150 2097570 1989
= - - 4500 N.A 35,8500 52 1990
E’ - - 2760 N.A 5850 58 1991
(<F) - 2400 3460 1441385 1992
uc.l 11.6 2679 4120 1537714 1993
- -1.9 2629 4350 1654924 1994
8 4.5 2747 4730 1721968 1995
T 6.3 2919 5200 1781411 1996
"6 -0.1 2917 5360 1837450 1997
2 -3.8 2807 5800 2066759 1998
L 2.2 2868 6160 2148032 1999
0" 0.8 2890 6450 2231908 2000
L 1.2 2924 6750 2309102 2001
8 2.4 2995 7250 2419928 2002
Q -1.9 2938 7480 2546684 2003
_‘:U -4.2 2815 7750 2753656 2004
(&) -0.2 2808 8400 2991189 2005
-0.4 2796 8900 3182960 2006
-4.6 2668 9070 3399637 2007
5.7 2821 9710 3441813* 2008

* End of year population figure sl e @31 laa 2ai ¥

obtained from the official website Eileslaall Faladl Aigll au !

of the Public Authority for Civil ) Jaall a3 8 D) Leay Y e asal

i i Peak Load
Information. Per Capita Share of Peak Loa
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2800
.
2860 2750
2840 ¥ 00
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Watt hr 4elw Bl
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Maximum & Minimum Load During 2005 - 2008
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Maximum & Minimum Elec. Energy Available Capacity
And Load ( MW ) During 2008

5,241 ALy pgSI 1 2B Aa L ygSIl Jasd!
Elec. Energy Available Capacity System Demand
eled 3oy 5 elei 3L i

Maximum Minimum | Date |Maximum Minimum

January 6445 16 Jan. 5631 06 Jan. 5170

February | 6759 23 Feb. 5799 | 22 Feb. 4710 03 Feb. 3000 29 Feb.
March sule| 7293 14 Mar. 5973 11 Mar. 6150 25 Mar. 2980 01 Mar.
April Jont| 8536 24 Apr. 6751 02 Apr. 7440 27 Apr. 3990 04 Apr.
May sls| 10191 27 May 8426 | 01 May 8750 25 May 5000 03 May
June g | 10669 29 Jun. 9469 05 Jun. 9520 29 Jun. 5880 14 Jun.
July ot 10674 30 Jul. 9859 11 Jul. 9710 27 Jul. 6550 10 Jul.
August oubwsi| 10718 27 Aug. | 10296 |29 Aug. 9630 03 Aug. 6680 16 Aug.
September | 10731 01 Sep. 8881 26 Sep. 9610 07 Sep. 5670 30 Sep.
October »osi| 9486 01 Oct. 7153 26 Oct. 7620 12 Oct. 4050 31 Oct.
November  ,«ag| 8435 01 Nov. 6710 | 22 Now. 5120 01 Nov. 3360 28 Now.
December  ,ieuns 8090 24 Dec. 6873 01 Dec. 4970 20 Dec. 3180 09 Dec.

2008 alad (A o) 38 siall Auily 1<l dad) g Jaall
M.W Max. & Min. Elec. Energy Available Capacity & Load During 2008 M.W
12000 —+ - 12000

10000 —+ -+ 10000

Chapter 2 - Electricall Energy:

8000 + -+ 8000

6000 + -+ 6000
4000 + T 4000

2000 —+ -+ 2000

Jan. Feb. Mar. Apr. May Jun. Jul. Aug.  Sept. Oct. Nov.  Dec.

mmmm Max. Available Capacity 38 sie 265 568 dau el mmmm Min. Available Capacity 5 sie 4l S dau o
—#&— Maximum Load des el —&— Minimum Load Jes
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[+ gugy MV 4 (Aladl U3 Jgo andl) ASuill ibgasll Jgall
System Loads (Yearly Peak Load) on 27.07.2008

Date: 27.07.2008 5t Power Stations Ca::cailtl;(bl\l/fW) BI;T?I:’I‘;?/) Pezal\ljlé,vo)ad Ml(;,'lé“?)ad
. Shuwaikh Station 230 230 230 240
Time cayn FEAlCEoad (}f‘w) o= Shuaiba Station 720 660 600 540
= Doha East Station 1158 1000 930 700
00.00 8800 Doha West Station 2430 2350 2270 1480
00.30 8700 Az-Zour Souvth Station 4251 4000 3860 2990
01.00 8570 Sabiya Station 1870 1870 1820 1650
01.30 8460 Total Load 10659 10110 9710 7600
gi:gg z;gg Time 02.30PM | 06.00AM ;% i) Jus)
03.00 8180 Temgerature - 50C 3700 | 9600
03.30 8100 Relative Humidity 5% 15% izgg I
04.00 8060 , — — | ) e
04.30 7920 Dale M'TIX.W'lth'ln 24 Hrs. Temp 50 C | R.H.18 OA: o
05.00 7850 Daily Min.within 24 Hrs Temp 36 C | RH. 5% 2007 2008
05.30 7700 - - L —
06.00 7600 plall Jaal) (udi e (}'? 97}0) @u Lfd.lj 2(208 elal L;.AE\J.I Jaall 45 liay N
(50 640) Laya 830l Alia of iy (5.0 9070) @l 5 2007
06.30 7600 - % 9.1 s
07.00 7660 -
07.30 7750 Comparing the Peak Load (9710 MW) for 2008 with year 2007 (9070 —
MW) show the load increased by 640 MW ( 9.1 % ). 8
08.00 7870 '5
08.30 8010 B
09.00 8300 <
09.30 8560 ‘;iﬁ;‘ _l
10.00 8680 3
10.30 8790 900 :
11.00 8970 1000 o) xg
11.30 9110 —
12.00 9230 0
12.30 9300 2000
13.00 9450 1000 r'l
13.30 9530 0 3:
14.00 9610 s T N O YT T ’
14.30 9710 S R e
15.00 9710
15.30 9710
16.00 9630 Al cilhiaal) s el Jaall panadl) g3l
16.30 9550 Proportion Distribution Of Peak Load
17.00 9470 By Generating Stations
17.30 9390
18.00 9340 \
18.30 9340 19% 2% 6%
19.00 9420 i
19.30 9480
20.00 9460
20.30 9460
21.00 9310
21.30 9310
22.00 9190
22.30 9040 Dasdl Biwdl DL Mdas)  Daiissl  Basl ) 0ia
23.00 8880
23.30 8880
24.00 8710
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[-+N = 1900 3o dyiall
Per Capita Consumption of Elec. Energy
During 1985 - 2008

gt ) A YO (L LY ]| Ak oS A3
Babplt gt Per Capi.ta PN {
oLzl gi Consumption (o9& Ogta) e
Percentage of “ﬁ"""‘s Export of Elec. Population
Annual Increase/ " kwvlj Energy (in M /kWh)
Decrease Per Year
20.5 7476 13159 1760167 1985
5.8 21.7 7910 14575 1842613 1986
1.8 22.1 8054 15514 1926328 1987
33 22.8 8321 16737 2011313 1988 _
34 23.6 8606 18052 2097570 1989 :
- - - 15519 N.A 5,50 502 | 1990 1
- - - 8806 N.A 5,850 52 | 1991 —
- 27.0 9858 14209 1441385 1992 EI
13.2 30.6 11162 17164 1537714 1993 .-5:
5.8 323 11805 19537 1654924 1994 |
-0.3 322 11769 20266 1721968 1995 .
3.7 334 12201 21735 1781411 1996 3
2.0 34.1 12442 22860 1837450 1997 g
2.0 34.1 12461 25753 2066759 1998 x_
0.7 34.4 12552 26962 2148032 1999 q
-2.0 33.7 12305 27463 2231908 2000
3.0 34.7 12678 29273 2309102 2001 e
1.2 35.2 12832 31053 2419928 2002 zi’
1.2 35.6 12992 33086 2546684 2003
-0.4 35.5 12940 35632 2753656 2004
2.1 34.7 12673 37906 2991189 2005
3.1 35.8 13061 41570 3182960 2006
-4.1 344 12527 42585 3399637 2007
4.9 35.9 \13142 45234 3441813 2008

Ty ) A (o 2 ) i)

Per Capita Consumption of Elec.Energy
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