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Figure(4 ):purchased and sold electrical energy in Kirkuk 
distribution system

11.!RESULTS!AND!CONCLUTION
Losses calculation equations for each element in distribution 
system are displayed in the paragraph(9).
As shown in Figure5 losses percentage for each element 
calculated by the program was as follows:

Figure(5 ): Percentage losses for distribution system 
components

losses percentage for 33, 11, 0.4KV lines were shown in 
Figures 6,7 and 8 respectively. 
We note that the highest percentage of losses were in 11 KV 
and 0.4 KV distribution lines. Therefore, proposals to address 
losses should focus on developing solutions to our large 
network in Kirkuk by addressing the bottleneck loads,  low 
voltage load balancing network , increasing the number of 
distribution transformers and install them in load centers. 

Figure(6 ): Percentage losses for 33KV lines 
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Figure(7 ):Percentage losses for 11KV lines (sheet10)
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Figure(8 ):Percentage losses for 0.4KV lines 

12. SUGGESTIONS AND RECOMMENDATION
However it is often expensive and difficult to reduce 
technical losses, we suggest various methods for 
reducing technical losses on Kirkuk distribution network. 
These included:

_ replacement of old equipment is one way to reduce 
technical losses. Electrical power components are 
very expensive and built to last for a long time, often 
30 years or more.

_ the installation of low-loss transformers

_ operating transformers at efficiency-maximizing 

utilization rates.

_ expanding the capacity of wires and cables on 

the network. This can be

achieved by increasing the quantity or cross-
sectional area of wires and
cables. This may occur as the result of 
duplication carried out to improve
system security of supply.

_ �network reconfiguration. This can take various 

forms, such as shortening the

distances between entry and exit points, 
reducing the number of
transformation levels and taking higher voltages 
nearer to end users.

_ the improvement of power factors. The major 
part of the loss is taking place only in distribution 
sector which accounts for 80-90% of total T&D 
losses. Line losses in LT distribution lines may be 
considerably reduced by installing shunt capacitors 
of optimum rating at vantage points as decided 
during load stations. The optimum rating of 
capacitor banks for a distribution system is 2/3rd of 
the average KVAR requirement of that distribution 
system. The vantage point is at 2/3rd the length of 
the main distributor from the transformer.

Capacitors are widely used in distribution system to 
achieve power loss reduction and to maintain the 
voltage profile with impermissible limits and to 
minimize the voltage flicker in power distribution 
networks. The extent of these benefits depends on 
the
location, size, type and number of capacitors and the 
fast method of capacitor insertion. 

_ A flat voltage profile reduces the losses. If the 
network is not simply radial but more grid structured 
circulating currents will appear if the voltage profile 
is not kept at a common level throughout the 
network. The circulating currents cause losses. To 
avoid this, the voltage is allowed to vary only a few 
percent from nominal value.
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reduces the losses; because at higher voltage a lower 
current is needed to transfer the same amount of 
power.
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_ �Phase balancing is another way to reduce losses. 
Phase balancing means that all three phases carry the 
same amount of power. This is an issue especially 
for heavily loaded lines.
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