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ABSTRACT

This paper represents analysis and study the effects about improve power
factor for an electric distribution network in Al- Muthanna governorate, and
show method Calculation of power factor, apparent power, reactive power and
current, compare these results with regard to before and after the improved
power factor in the electric distribution network in Al- Muthanna governorate.
This paper represents the results of the improvement of the power factor by
increasing the efficiency and the capacity of the electrical system...etc.
Calculation of the percentage of the reduction of electric power losses and
calculating the monthly cost of this reduction The difference in the apparent
power between before and after improvement is 19.5 MVA from the change
of power factor in 78 feeders of the electric distribution network of Al-
Muthanna Governorate.
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Introduction:

The electrical system consists of three major

components, are generation, transmission, and electric power
distribution Network, where the electric power is produced
in the power stations and transferred through the electric
transformers stations(substation ) by increasing the voltage
and reducing the current to its lowest possible value. Power
factor correction or improve power factor improvement is a
process of changing the angle, which will reduce the power
losses
The angle or Phase difference between the voltages and the
current in the transmission line and Distribution Network.
Apparent power consists of active power and reactive power.
The Phase-difference effects the value of the active power.
The power loss is reduced by adding capacitors to the
transmission networks or distribution for improving the
power factor due to the capacitor controls in voltages, phase,
Capacitors bank is the best method for power factor
correction because they are affordable and simple design. Not
only that but also, they have no moving parts, unlike some
other devices used for the same purpose.
Power capacitors bank provide many benefits: Reduced
electric utility bills, increased system capacity, improved
voltage, reduced losses.[1] During the transmission and
distribution process in the electric power network, it produces
a decrease in voltages and an increase in power losses
resulting in an increase in the costs of electricity. Power factor
correction is increasing power factor, this increase produces a
reduction in the reactive power, current, power losses,
economic costs, and protect electrical appliances.

Mathematical Equations:
1. Calculation method of power factor:

The difference between the voltages and the current show by
the following equations: [2]

V=V, .sin (wt+ @)
[=I,,. sin(wt)
Where:
¢: Phase Difference or phase displacement
V mis maxed voltage,
Im is maxed current,
w is frequency.

(1
2

Active or real power is voltage multiplied by current. With
only resistive load with no inductive or capacitive
components, the voltage and current curves intersect the zero
coordinate at the same point as in (Fig. 1A)[3], the voltages
and the current are in phases and the electric power is positive
and higher. In (Fig. 1B)[3] Show (¢ = 90°) the active power
=zero ( purely reactive load) . In (Fig. 1C)[3] Show (¢ = 45°)
the phase a difference between voltage and current, so it
generates active and reactive power.
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Figure 1: A. Voltage, current and power curve for a
purely resistive load. (¢ =0°). B. Voltage, current and
power curves for a purely reactive load (¢ = 90°) .C.
Voltage, current and power with a resistive and an
inductive load (¢ = 45°)

When the angle ¢ is increased, it takes more current to
deliver the same amount of active power [4]. In general,
The following formulas can be used to calculate change on
phase difference, reactive power, active power ,angle
before and after adding

P 1

Figure 2: Power triangle [Y][5]

In Figure2 shows, the three-axis power triangle (apparent
power, active power, reactive power) and the variable angle
to reduce improve the power factor.

The active power is given by following formula[6]:

P(KW)=V3.V I coso
Where:
Measurement: voltage( volt) current ( amper)
¢inrad.

(3)

The reactive power is given by following formula[3][6]:

Q(KVAR)=V3.V I sing 4)
Apparent Power is given by following formula [3]:
S(KVA)=+43.V.I (5)
Power factor P.F=cos¢ is given by following formula [7]:
P
cosp=g , cos<l (6)
Mathematical equations betweentan ¢ and cos ¢ :[3]
Q
t — —
an o= (7
= 1 ®)
OSPT M+ tan? [0



After improving Power Factor: Add capacitors to load:

Power factor 2 given by the formula [3]: PF2 =cos ¢,

QC:Ql 'Qz ’ QC:P*( tan (Pl -tan (pz ) ( 9)

Where: QC NEW capacitor

QI'QC

tan(p=%—> o, =tan’! P =tan
(10)

Increasing the current and increasing the reactive power give
negative results such as Overloads of the transformer,
Temperature rise of the supply cables, Additional losses, and
large voltage drops [8]. In order to control active power and
improve the quality of electrical power, we need to reduce
reactive power by adding capacitors in parallel with the load.
It is important to get power factor equal to 1.

0 Q,-(Number of capacitors*Value)
P

P P
] —
Q=04 l e o
l I | Load
T
{a)
Y
Qc
S
Q,
Q;
P B} r
(®)

Figure 3: a) lllustration of power factor correction [9] b)
Power triangle showing the effect of correction [6].

In" Fig3a" shows lllustration of power factor correction. In
"Fig3b" showsPower triangle after power factor correction by
adding a capacitor, therefore, the reactive power reduced. The
reactive power QC (additional) given by the capacitor is to
reduce the reactive power. Reducing the reactive power
produced by an increase in the power factor will lead to
reducing the current, so will reduce the losses.

2. Reduction of distribution power losses:

Losses in Electrical power distribution decreases by
adding capacitors resulting an increase in the power factor.
These losses in electrical distribution are the total loss of
transformers losses and cable losses, because of the length of
the feeder and the number of transformers and other networks

reasons. In the following formula power losses [10]: are
calculated
PLOSSES: 3IZR (1 0)

Reducing current in electrical distribution networks resulting
in a reduction of power loss. Adding capacitors to the network
(correction of the power factor) is one of the ways to reduce
power losses and therefore reduce economic losses. The
equations below are the relationship between the reduction of
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power loss and the power factor before and after correction:
[6]
APosses=P1 LossEs -P2 LossEs
R.P? R .P?

V2 .cos @, V2 cos @,
2
cos @
[1-( ) ] (11)

PirossEs cos @,

Loss Reduction percentage Given by formula: [1]
PF, initial
P.F, final

APposses

2
Loss Reduction%= [1—( ) ] *100% (12)

Always the prices calculated for the energy per hour KWH and the
difficulty of calculation for the apparent power KVVA because the
calculation depends on pure active power and pure current.

. AP . . .
Therefore, we calculate ratio [ﬁ]ls percentage is the reduction
1

in losses.

This reduction (energy losses) will lead to cost reduction in the
electrical network and the average price in Iraq, choose 120 Iraqi
dinars per kilowatt - hour.

LOSSES

The electrical distribution network of Al-Muthanna
Governorate:

Al-Muthanna Governorate consists of three main cities;

the center Samawah, Rumaitha, and Khadr which include the
villages, which are connected to these cities. Distribution
Directorate of Muthanna Governorate is responsible for the
Distribution of electrical power. Electrical distribution
network in Al-muthanna Governorate consists of substations
(132/33 KV, 33/11KV, 132/11KV )and feeders, as shown in
the chart Figure4. A number of consumers of the year 2015
were 91387 consumers [11]. Adding Capacitors to electrical
distribution networks at the 11/0.433KV transformer in 78
feeders in increasing power factor. In Figure (4) the scheme
of electric distribution in Al- muthanna Governorate shows
substations (Transformers) of 132/33 KV and 33/11KVand
132 /11 KV and transmission lines 132, 33 and 11 and the
apparent power of each substation, 78 Feeders11kv written by
Red color, each feeder contains a number of electrical
transformers 11/4.33 KV. the capacitors have been added on
11/4.33 KV transformers on the 78 feeders in the distribution
network of Al-muthanna result: improve the power factor,
currents(A ), apparent power (KVA ) and reactive power
(Q)(KVAR), therefore calculate power loss and Saving Cost.
First, we studied loads (currents) in distribution networks,
power factor, and then we tested the necessary and practical
calculations of changes after power factor correction.
As shown in Appendix1 and Appendix2 changes of current,
reactive power and cost in each feeder with regard to before
and after improving power factor for group 11/4.33kv in
feeder's network. Improvement is increased the power factor
after adding capacitors. Power factor correction reduces in
apparent power, the current and power losses. Finally, it
contributes effectively is reducing economic costs.
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Figure 4: Electrical Distribution Network of Al-muthanna Governorate by program Microsoft Office- Visi
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Effects and Calculation of variables after the power
factor improvement on the electrical grid:

Calculate all the parameters on the network after improving
power factor and cost reduction of losses

In the Appendix1l: as an example: new Samaw Substation
33/11 KV : al eammar Feeder V= 11KV p=3.5MW , P.F
1=0.88,Number of capacitors25 ,Value of capacitor=5KVr
After the power factor correction can calculate as follows:

19Q-Qc y Q,-(Number of capacitors*Value)

¢, =tan P =tan P
*

|, 1.900 Bk

Q,= tan T=26.8 915
PF,=c0s26.8915=0.89186=0.89
L= P = 3.5410° =205.9766=206
V3 V.cosp V3*11¥1000%0.89186 o
p 3.5%10°
I =208.7=209

V3 V.cose V3*11¥1000%0.88

S, MVA =V3.V.L,=

205.9766

3*11* ——=3.924 MVA
V3 1000

Q,=S,. sin@=3.924* sin(26.8915 ) =1.7748=1.775

P,=S, c0s(26.8915)= 3.924 *0.89=3.49=3.5 ,
p2=P1

In the Appendix2: new Samaw Substation 33/11 KV : al
eammar Feeder V= 11KV p=3.5MW , P.F 1=0.88 ,PF2
=0.89

% Loss Reduction= [1- (ﬁ)z] *100%
0.89
=2.2345 %=0.02234
Electrical energy (KWH): 0.02234 *1000=22.34 KWH
Suppose that the average operation hours is (14 hours):

The daily reduction Electrical energy (KWH) in day
=22.34*14=312.76

Choose 120 Iraqi dinars per kilowatt-hour : saving daily
cost (Iraqi dinars) =312.76*120=37531.2lraqi dinar [12]

Saving cost monthly (Iraqgi dinars) = 37531.2*30=1125936

A 'S Apparent power =S1- S2=4.001-3.924=0.007

Result and Discussions:
Effects of adding the capacitors on the electrical grid
For the consumer can be explained by following factors:

1.Effect current, apparent power, reactive of power
network capacity:

As the reading in Appendixlactive power is constant,
reduce the current this result  present in "Fig5",
increase power factor as in "Fig 6",reduce the apparent
power as in "Fig8" reduce the reactive power as in
"Fig7"The addition of capacitors to the feeders (78
feeders) in  Electric Distribution Network of Al-
Muthanna therefore Improvement of power factor will
lead to improvement in the electrical quality that
reaches the consumer more reliably , voltage, current,
Frequency, and power is obtained.

current
400
300
o O W,
0

1 10 19 28 37 46 55 64 73

e CUrrent 2 (A) current (A)1

Figure 5:current 1before correction and current
2after correction

power factor

1 10 19 28 37 46 55 64 73

e Power .Factor PF2. power factorl

Figure 6: power factor lbefore correction and
power factor 2after correction

apparent power MVA
10

\'\r\\’t"r \'\ \rr : ‘\'f X v 5’( —“‘r—l ‘,\"\’. v,

1 10 19 28 37 46 55 64 73

0

= gpparent power (MVA)1

apparent power (MVA2)After correction

Figure 7: Apparent power 1before correction and
Apparent power2after correction
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reactive power

LW e W

1 10 19 28 37 46 55 64 73

= reactive powerAfter correction (Q2)MVAR

reactive power (Q1)

Figure 8: Reactive power lbefore correction and
reactive power2after correction

2. power losses reduction and economic losses(Saving
Cost):

From Appendix2 shows that reduction in apparent
power, reduction of electrical losses by decreasing
currents after improving power factor, calculation of
the cost of electric energy for this reduction and
calculation of the economic profits of each feeder.
Reducing the current; therefore reducing the load on the
network and more protection for the conductors and
transformers in this network will be gained.

Total daily reduction and total monthly reduction for all
these feeders in electrical distribution network are in
Table 2after power factor correction.

The Different in total apparent power is 19.5 MVA
through a change in the power factor of 78 feeders in
Muthanna electricity distribution network. Total Cost
Reduce losses per month for 14 hours is( 623263032 )
Iragi Dinar

power factor 2

0 20000000

40000000

cost reduce losses KWH iraqi dinnar

60000000

® power factor correction 2 & cost saving for
readuce energy losses KWH in month

Figure 9: shows the relationship between the power
factor and the cost of reducing losses (saving money)

In "Fig9", the increase in the power factor is directly
proportional to the cost of reducing losses
In general, benefits of the power factor correction are:
1. Stability of the electrical system in and increasing
efficiency of the electrical power system.
2. Protection of electrical equipment (transformers,
wires, etc.) from the risk of high temperatures in this
equipment because of high current
3. increase network capacity.
4. saving cost by reducing electrical losses
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Appendix 1:: power factor,
Governorate and compare between

reactive power, apparent power, current for Electrical distribution networks in AL-Muthanna

1. Before the power factor correction

QC
2. After the power factor correction
anar react Curr reactive  reacti
eﬁf ive Qapac ent 2 apparent  power ve
VKV pow curr owe Powe itor Pow (A) power After powe
feeder er ent F r Numb  Value er (MVA2)  correcti
fact (A1 MV Q1 er of (KVA .Fac After on Qc=
Electrical Sub- orl active power Al capaci R) tor correctio  (Q2)M  Q1-
Station (MW) tors PF2. n VAR Q2
new samaw al 1.90 0.89 206
SubStation eammar 088 209 55 4001 5 % 2 3924 1775 0125
1.49 173
new samaw almunsh 0.9 180 3429 5 25 0.91
SubStation aa 3 6 3 3.288 1.345 0.15
1.49 091 173
Askary SubStation Askay 09 180 4 3429 ¢ 6 % 3 3288 1345 0.5
houses5 1.56 0.92 199
Askary SubStation 0 0.92 210 55 4001 o7y % 2 3795 1468  0.10
old alkhdiar ~ Al- 0.89 1.75 0.96 190
SubStation Badri 9 20 35 4001 5 34 % 8 3614 0902 085
old alkhdiar . 0.89 0.75 097 81
SubStation aleasri g7 90 45 LS 15 % 0 1546 0376 038
old alkhdiar 1.74 093 196
SubStation Askaryrt 09 210 35 4001 18 25 8 3.732 1204 045
old alkhdiar ~ Askary 1.74 0.93 196
SubStation 2 0.9 210 35 4.001 4 18 25 8 3.732 1.294 0.45
new alkhdiar Govern 1.24 0.95 137
SubStation ment 0.9 150 2.5 2.858 6 20 25 8 2.609 0.746 0.50
new alkhdiar . 1.49 0.93 168
SubStation algharbi 0.9 180 4 3429 ¢ 15 % 7 3.202 1120 038
new alkhdiar 0.99 092 114
SubStation alemam 09 120, 2.286 7 6 25 1 2172 0847 0.5
new alkhdiar albu 1.74 0.93 197
SubStation risha 0.9 210 35 4.001 4 16 25 4 3.749 1.344 0.40
new alkhdiar . 1.04 0.96 109
SubStation alkarim ~ 0.89 120, 2.286 20 25 5 2.072 0542 050
1.74 199
new alkhdiar alkawa 0.9 210 4001 4 25 0.92
SubStation m 35 11 2 3.796 1.469 0.28
new alkhdiar 1.24 0.93 140
SubStation alswad 0.9 150 g 2858 ¢ 12 25 5 2673 0946  0.30
Al-Rumaitha north alsinaei 2.60 0.98 267
SubStation u 0.89 300 5 5.716 6 66 25 2 5.091 0.956 1.65
Al-Rumaitha north . 3.27 0.99 264
SubStation alsharqi 082 300 4 5716 4 108 % 4 5.033 0571 270
Al-Rumaitha north - 2.08 099 211
SubStation aljalit 089 240 4513 g 68 25 5 4018 0385  1.70
Al-Rumaitha north 1.82 0.97 108
SubStation algashla 0.6 120, 2.286 93 25 1 2061 0496  1.33
Al-Rumaitha north - 2.60 0.99 263
SubStation sydjabir 089 300 g 5716 ¢ 89 25 7 5.015 0381 223
Al-Rumaitha north _— 2.60 0.99 263
SubStation sydjabir 089 300 g 5716 ¢ 89 25 7 5.015 0381 223
Al-Rumaitha north - 2.60 0.99 263
SubStation sydjabir 089 300 5 5716 ¢ 89 2 7 5015 0381  2.23
1. Before the power factor correction
QC
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2. After the power factor correction
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5
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2
2
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A)l
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2.286

2.286

1.143

2.286
2.286
2.286
4.001
4.001
4.001
3.429
3.429
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3.429

2.286

2.286

4.001

4.001

2.858
2.286
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1. Before the power factor correction

pow
er

curr
ent
(A1

active power
(MW)

appar
ent
powe

react
ive
powe

r
Q1

2.60
6
2.60
6
2.48
2
0.89
6

0.89
6
0.44
8

0.89
6
1.20
4
1.20
4
2.10
8
2.10
8
2.10
8
1.49
5
1.49
5
0.74
7
1.49
5
0.99
7

0.99
7
2.10
8
2.10
8

1.50
5
1.20
4
1.04
2
1.04
2

react
ive
powe
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Capac
itor
Numb  Value
er of (KVA
capaci  R)
tors
89 25
89 25
106 25
25
14
51 25
25
26
15 %
24 %
18 %
24 25
12 25
38 25
14 25
14 25
39 2
8 25
25
8
74 25
18 25
25
52
30 25
40 2
67 25
8 25
QC
Capac
Numb itor
er of Value

Pow
er
.Fac
tor
PF2.
0.99
0.99

0.99

0.96

0.98

0.98

0.96

0.95

0.93

0.91

0.88

0.94

0.93

0.93

0.98

0.91

0.92

0.92

0.90

0.97

0.95

0.99

0.95

0.92

Curr
ent 2
A

263
263
158

109

107

54

108
110
112
200
207
193
169
169
80

172

113

114
203

189

137
106
110

114

apparent
power
(MVA2)
After
correctio
n

5.015
5.015
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2. After the power factor correction
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Appendix 2: Reduction of power loss, apparent power, cost (Iraqi dinar) for energy KWH in day and month for each feeder

Electrical feeder A ratio a ASApparen' power  Saving COST COST
Sub-Station reductio reductio appare apparent =S;—S, losses KWH Dinar KWH
n of n of nt power KWH per DAY Dinar per
power power power (MVA in day month
loss loss % (MVA)  )2After
(MW) 1 correctio
n
new samaw 4.001 3.924 0.077 37531.2 1125936
SubStation aleammar ¢ 55034 2.234% 312.76
new samaw 0.02722 3.429 3.288 0.142 45729.6 1371888
SubStation almunshaa 2.722% 381.08
Askary 0.02722 3.429 3.288 0.142 45729.6 1371888
SubStation Askary 2.720% 381.08
Askary 0.00468 4.001 3.795 0.206 7862.4 235872
SubStation houses50 0.468% 65.52
old alkhdiar Al-Badri 0.13809 4.001 3.614 0.387 1933.2 231991.2 6959736
SubStation 13.809% 6
old alkhdiar aleasri 0.14103 1.715 1.546 0.168 1974 .4 236930.4 7107912
SubStation 14.103% 2
old alkhdiar Askarvl 0.07928 4.001 3.732 0.269 1109.9 133190.4 3995712
SubsStation y 7.928% 2
old alkhdiar Askary 2 0.07928 4.001 3.732 0.269 1109.9 133190.4 3995712
SubsStation y 7.928% 2
new alkhdiar 0.11793 2.858 2.609 0.249 1651.0 198122.4 5943672
SubStation Government 11.793% 2
new alkhdiar algharbi 0.07713 3.429 3.202 0.227 1079.8 129578.4 3887352
SubStation g 7.713% 2
new alkhdiar 0.04487 2.286 2.172 0.115 75381.6 2261448
SubStation alemam 4.487% 628.18
new alkhdiar . 0.07056 4.001 3.749 0.252 118540.8 3556224
SubStation albu risha 7.056% 987.84
new alkndiar .o 0.14963 2.286 2.072 0.214 2094.8 251378.4 7541352
SubStation 14.963% 2
new alkhdiar 0.04731 4.001 3.796 0.205 79480.8 2384424
SubStation alkawam 4.731% 662.34
new alkhdiar 0.07409 2.858 2.673 0.185 1037.2  124471.2 3734136
SubStation 7.409% 6
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0.08477
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0.06151
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0.11543
0.23903
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0.06735
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0.16637

17.893%
31.882%
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20.330%
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1
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n
3.939
3.686
3.211
3.211
1517
3.268
2.153
2.174
3.873
3.592
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2.170
2.029
3.838
2.216

2.685
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0.625
0.683
0.554
0.226
0.701
0.425
0.213
0.251
0.123
0.220
0.197
0.149

0.190

ASApparen!
=51-5;

0.062
0.315
0.218
0.218
0.198
0.162
0.134
0.112
0.128
0.409
0.246
0.276
0.189
0.116
0.257
0.163
0.070

0.172

2505.0
4463.4
2807.8

8650.0

2846.2
7313.7

1267.1
1724.9

1666.9

1346.1
2961.2

2445.9

2008.0
2

power
losses
KWH in
day

1186.7
8

2778.3

1008.5
6
1008.5
6
2399.0
4

547.4
861.14

595.14

1616.0
2
3346.4
2
2961.2
8

3779.3

1801.3
8

942.9

2585.5
2

666.96

1581.7
2
2329.1
8

300602.4
535617.6
336940.8
1038004.8
341544
877648.8
152056.8
206992.8
200037.6
161532
355353.6
293512.8
240962.4

Saving COST
KWH  Dinar
per DAY

142413.6
333396
121027.2
121027.2
287884.8
65688
103336.8
71416.8
193922.4
401570.4
355353.6
453516
216165.6
113148
310262.4
80035.2
189806.4
279501.6

9018072
16068528
10108224
31140144
10246320
26329464
4561704
6209784
6001128
4845960
10660608
8805384
7228872

COST
KWH

Dinar  per
month)

4272408
10001880
3630816
3630816
8636544
1970640
3100104
2142504
5817672
12047112
10660608
13605480
6484968
3394440
9307872
2401056
5694192
8385048
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ALMjed Abu Awni 0.09529 4573 4.476 0.097 1334.0 160087.2 4802616
SubStation 9.529% 6
Alsweer Alsweer 0.51813 2.286 2.012 0.274 7253.8 870458.4 26113752
SubStation center 51.813% 2
Alsweer albarakat 0.17471 2.286 2.138 0.149 2445.9 293512.8 8805384
SubStation 17.471% 4
Alsweer al eabas 0.16063 2.286 2.156 0.131 2248.8 269858.4 8095752
SubStation 16.063% 2
Alsweer al ghanim 0.20102 1.715 1.559 0.156 2814.2 337713.6 10131408
SubStation 20.102% 8
Alsweer 0.20015 2.286 2.104 0.182 336252 10087560
SubStation al mutuk 20.015% 2802.1
Alsweer . 0.27395 1.143 1.014 0.129 460236 13807080
SubStation Main Street 27 395% 3835.3
Al-Najmy Main Street 0.39087 2.286 2.001 0.285 5472.1 656661.6 19699848
SubStation 39.087% 8
Al-Najmy Al-Najmy 0.19096 2.286 2.021 0.265 2673.4 320812.8 9624384
SubStation center 19.096% 4
Al-Najmy Maysaideh 0.14963 2.286 2.072 0.214 2094.8 251378.4 7541352
SubStation 14.963% 2
Al-mhaded Almhaded 0.39087 2.286 2.001 0.285 5472.1 656661.6 19699848
SubStation center 39.087% 8
Al-mhaded alkarama 0.39087 2.286 2.001 0.285 5472.1 656661.6 19699848
SubStation 39.087% 8
Electrical Sub- feeder A ratio a apparent ASApparen' power Saving COST COST
Station reductio  reductio  apparent power =S, —8S, losses KWH  Dinar KWH
n of n of power (MVA KWH in per DAY Dinar  per
power power (MVA)  )2After day month
loss loss % 1 correctio
(MW) n
Al-mhaded al ghanim? 0.31159 2.286 2.024 0.263 4362.2 523471.2 15704136
SubStation 31.159% 6
Al-mhaded of tubuh 0.31159 2.286 2.024 0.263 4362.2 523471.2 15704136
SubStation 31.159% 6
samawaNorth um gold 0.15987 4573 4.119 0.453 2238.1 268581.6 8057448
SubStation 15.987% 8
samawa _ alhakim 0.07204 3.429 3.211 0.218 1008.5 121027.2 3630816
NorthSubStation 7.204% 6
samawaNorth 0.02722 3.429 3.288 0.142
SubsStation new aleskan 279906 381.08 45729.6 1371888
Al-Sharqi 0.02722 4573 4.384 0.189 45729.6 1371888
SubsStation alsafa 2.722% 381.08
Al-Shargi AlSharqi 0.35763 4573 4.007 0.565 5006.8 600818.4 18024552
SubStation orchard 35.763% 2
Al-Shargi 01-Apr 0.12467 4.001 3.638 0.363 1745.3 209445.6 6283368
SubStation 12.467% 8
Al-Shargi 0.02199 4.001 3.846 0.155 36943. 1108296
SubStat?on alshuhada 2199% 307.86 2
old samawa 0.30982 3.429 3.039 0.390 4337.4 520497.6 15614928
SubStation No7. Samawa 30.982% 8
Old samawa 0.02199 4.001 3.846 0.155 36943.2 1108296
SubStation No6. Samawa 2199% 307.86
Old samawa 0.20388 3.429 3.008 0.422 2854.3 342518.4 10275552
SubStation No4. Samawa 20.388% 2
Al-Hilal Al-Hilal 0.13505 2.858 2527 0.331 180907 226884 6806520
SubStation center 13.505% :
Al-Hilal . 0.15131 4.001 3.505 0.496 2118.3 254200.8 7626024
SubStation um Dashish 15.131% 4
Al-Hilal 0.13505 2.858 2527 0.331 226884 6806520
SubStation al bu musaa 13.505% 1890.7
Al-Drajei sarahah 0.08339 2.858 2.602 0.256 1167.4 140095.2 4202856
SubStation 8.339% 6
Al-Drajei Al-Drajei 0.14079 2.286 2.015 0.271 1971.0 236527.2 7095816
SubStation center 14.079% 6
Al-Drajei om Fifty 0.11697 2.858 2.554 0.304 1637.5 196509.6 5895288
SubStation 11.697% 8
Al-Drajei Al Jazeera 0.13064 3.429 3.040 0.389 1828.9 219475.2 6584256
SubStation 13.064% 6
241.1 221.6 19.5 173128 20775434.4 623263032
Total 12.336 .62
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