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ABSTRACT

The thesis concerns the formulation and caleulations of optimal reactive

power of radial distribution feeder.

Different cases of capacitor banks installarion on the feedzr are considered. A
new formule for cost function 1s developed. Computer calculations wre applied on
AGOUZA 11 k.v. distribution feeder as a real study system. opumal capacitor
sizing and location for minimum losses and cost for different conditions are

obtained,

The effect of load variation 1s also considerad.
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d for reactive power conpe.

0

Capacitors are widely install
sation in distribution systems.This leads +to power and energy

"eduction, voltage regulation and svsitem capacity release.

The extent of these benefits depends greatly on how to install
~apaclitors on the system and the optimal sizes of these capacitors

such that these benefits are achieved and the net savings From the

peak loss power and energy reduction over a glven period is
maximized.
1.2 LOAD COMPENSATION AND POWER TACILOR TMPROVEMENT

5 the

The wide expansion of electrification networks beside

increase of motor installations and cther inductive loads causes a




Most A.C electrical machines, which are inductive in nature,
7 From the main supply an apparent poweryry in terms of Kilovolit-
sres (KVa).The apparent power consists of two COmponants
resented wvectorially in Fig. (1.1) :active power (kw) and

ctive power (KVAR)

The ratio of active(real) power (X W) and the apparent power

2} 1is known as power factor, cos @ , where ¢ is the
le b=tween these two componants. (It is the =ame angle betwean

drawn current and corresponding voltage.).

The effect of power factor on the relation hetwaan KW and
R is indicated in the bhlock diagram in TFig. (1.2) ( assuming

>arent powexr of 100 KVA).[8)

The real component (KW) of power supplys the work energy,
ile the rzactive componant (lagging KVAR) is supplied to the

Cor to magnitize the field and deces not perform useful work.

At low power Iactor, the reaciive componant (KVAR) is high and
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POWER KW
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POV
v

Tig. (1.1) Components of system load

NIL KVAR 43.59 KVARR G0 KVAR 7 Ll K

100 kw 90 XKw 80 kw 70
unity p.f p.£.=0.¢9 p.£.=0.8 p.f.=




: Generators To +ha load through powver
ransfiormers and lines This increzases the burden on lines and

& capacitor 1s connacted

across the line, 1t draws leading
urrent i.e 1t draws leading KVAR frem the system and then
eutralises the lagging KVAR drawn from the system by the
nductive loads. Then the loss in the line 1is reduced and the
‘oltage condition 1is also improved. Hence with the use of

rapacltors the system supply conditions can be improved. In other

'ords more useful power can be delivered with the same supply

s2ystem which means better utilization of available power.

‘herefore, it 1s necessary to improve the powar factor of the
system by supplying leading K VAR. This can be usually done by

.nstalling capaclitor across the feeder. Almost no cost is

nvelved in mzintenance. Power factor correction by the capacitor

.S thus more economical, efficient and satisfactory.

L.3EFFECT OF INSTALLING SHUNT CAPACITORS -

The installation of shunt capacitors across feaders would result

1 the following advantages :[11)

1. Benefits to the consumers
1. A substantial reduction in the power cost, dus to reduced
KVA demand and elimination of penalty for low power factor

4

(vhere tariff is based on Kvpa demand).




improvement in power
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cage which wmeans better and nore effi

formances of the other eguipment.

motors and
1v. Increasing the possibility of connecting more consumer's

equipment to the same installation.

Benefits to power supply industries:

1. Reduction of losses in lines

and transformers.

11. Release of power system capacity which enables additional
locad <©o be connected te the same system without
additional capital investment.

111. Improvement in voltage profile.

1v. Reduction of over loading means less heating of cables,
conductors, transformers etc.

v. Better ulilization of the capacity of the generators,
transformers, switchgear, cables, lines atc. means
increase in efficiency of the system.

ffects of capacitors in reducing the line losses due to the

factor are shown through typical wvalues in

(1.2) [11).



