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O ABSTRACT 0O

This research discusses the subject of loss reduction in electrical distribution
networks by using condensers as being the easiest and most effective means in the filed of
practical application for reducing losses in the electrical distribution networks to their
minimal level.

Using condensers for reducing losses in the electrical distribution networks to their
minimal limit is attributed in general state to an optimizing operation and a research for the
optimal solution. As the optimal solution of this question is affected by a great number of
technical and economic factors and restrictions; therefore, the process of optimizing the
use of condensers to reduce losses in electrical distribution networks, if we take the
discrete nature of their transformations into consideration, is one of the complicated
problems and it needs advanced technology to look for the optimal solution and to
approach it at a reasonable speed.

In this task we should make use of the artificial intelligence technology to solve the
problem of optimizing the use of condensers for reducing losses in electrical distribution
networks, and an expert system has been constructed to help us in searching for the optimal
solution for this problem of ours and to approach it quickly with the least possible effort.

Keywords: reactive power, condenses, electrical distribution networks, expert
system.
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fesdsish ] (600,900, 0,0)
18y Jbamldl 4ol (900,900, 0, 0)
Ciladg sl
6 s8xll ) (0,0,0,0)
ey i 6 sa8all iy (0 . 300, 0, O)
Wheads |2 6 bl e (0 , 600, 0,0)
3aie (K1
Ball (he
Slgad) ) (0,900, 300.0)
11) 8L 6 saiall il (0,900, 600,0)
(= |3 s ) (0,900,900,0) N
()
6 s cind (0,900, ,300)
i (0, 00,0,600)

\4 = (0,900, 0,900

(<l gl sal) e all) 3yail) Jaladia (5) S
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Gy cobmd ¢ yal Syl daall il 40l wsill clSas 8 Aoall A Ustd JidY) a5l

N x N GSaall calgad) aial)
Apaall lae 5y il KA alaal aae 0 )
A el AN & (Shlulll) aeail) lacad 2xe N

(renl losd o cldial) S5l Al e LeaY) Jslalls
Glaalgll axe sa5 (N X N)2 t
AC = 3005 C; = 600 s 46 300 KVAR dilaly —1

SMI = 5.55x107°x(600~-790) -1.06x10~ <0

Gain = 200x1.06x107x300 = 6.36  $/yr
Cost = 0.14x3.7x300 = 155.4  $/yr

Usisa ye Cp = 600 KVAR :iaglly dilay) oda Jid Y ades gain <cost (33
AC =300 C; = 900 s 300 KVAR dilal; -2

SMI = 5.55x107°x(900-790) = +0.61x10 >0
600 ) C; dad (aldl aays Alay) oda Juii ¥ 1A SMT > 0 aage sl Jale (o Lia Jasdls

300 L) &
Ugie 3 C; =900 KVAR el (3)
(ks liad) 0, 300 s (1) A Sl Jo lEal) 2Ly A giall adlld anle
Cs =300 cua (2) &) Lluldl oY) 22l0
AC =300 C; = 600 zuai 300 KVAR Zslal —1
2R, x10°°

SM, —Z(Cz _Qz)
u2
-3
_ 2007 6 1940)= ~15.15x10° x540
(2014/3)?

- _8.18x102% <0
Gain = 200x8.18x107x300 = 790.8  $/yr

Cost = 0.14x3.7x300 = 155.4  $/yr
Algie Cy = 600 KVAR :iailly dalaay) s2a Jii 4ide s gain > cost )
AC = 3005 Cs = 900 st 5 300 KVAR Cipai —2

SM2 = 15.15x10™°%(900-1140) = -3.64x107 <0
Gain = 200x3.64x107x300 = 218.4  $/yr

Cost = 0.14x3.7x300 = 155.4 $/yr
g0 Cy = 900 KVAR :dally dalay) sda Jii 43le s gain > cost 3
Usiial) ailld 4le 5,900 o Ailad) ClESall dad HST o) limjd WY @lld e €T Ala) (S Vs

tt (2) Ay Lluld) o i) dilay

8 af (0, 300 , 600 , 900)
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:Cy =0 3 (4) &) LaYl bl (V1 2l
AC =300,C4 =300 c_uafﬂ 300 KVAR oy -1

2R, x107°
SM, =———(C,-Q,)
u,
-3
_ 2x2.25x107 5 440)= 33.75x10° x140
(2014/3)?

=-473x10°% <0
Gain = 200x4.73x107x300 = 283.8  $/yr

Cost = (0.14x3.7x300 = 155.4  $/yr
Asie Cy = 300 KVAR :daglly ddlzal) o2a Jaii 4le g gain > cost (53
AC =3005Cy4 = 600 mosas A 300 KVAR alals -2
SM4 = 33.75x10_6x(600—440) >0
Asia Cy = 600 KVAR :dalls dala) sda Jiti Y anle y caage ALY o2¢d (il Jale
(R& piad) (0, 300) : 2 (4) A Ll o lEKA) Ailay A pial) adlld ale

rlalisiuy)
Al dal paicall oS il e aaing Uila Zal sula zaling dua) iy (b z35a3 gudas &

ag bl ACaal Ja 8 2o Ly il 1ias Ll wsill ilSes b g Lual) (mniat] cilE€al) olasid
ol acls Candl 8 Sy ) Gyl e aains ) (@AY bl e alitgg (See dea Jils aupm IS
) Anlay A 8L 8 Lol A st (omygaty sy 43 A Ungale Loba) oy (iny adfy 360 i,
Al clalga) laaas deUaiu) Jale dad o (of Ao Uaiul) Jlal 5a3as Gay a3il Y 4] LS (g
Al b salsall (Lseadl) Lial) deUsin) dads llgiondls dalal)

il gl
alailly YT Jal Ayl e aaiad 3 galydl ) Al A gulal galud) sl e JEY) 1

e 2l deUnin) Jele aad cany G (paboaill e Gllgisal) aage de Ui Jale yans dglee o) .2
Al B 068 o oS 3 4 el Zelaind] ale Jea IS0 aay uny 4383 Cllua
alall 2080 B Jalal algill
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