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A Study on the System Loss Minimizing Algorithm by Optimal Re-location
of Static Condenser Using System Power Loss Sensitivity
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Abstract

The larger and the more complicated the system size and configuration grow, the more serious the system loss

problem becomes. Exessive system loss causes severe system voltage depression,which even may result in system voltage
collapse. This paper proposes an effective tool for minimizing the system power loss by optimal re-location of the static
condenser based on the system loss sensitivity index A,. It is possible to  determine the optimal location and amount of VAR

investment for minimizing the system loss by priority of A, index given for each bus. Several computational techniques for

avoiding divergency of the load flow solution are proposed.
flow equations and their Jacobians.
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%), Optimization Technique( ] % 8} 7

The loss sensitivity index 4, uses information of normal power
Two case studies proved the effectiveness of the algorithm proposed.

. Load Level( 328}

W oAEe FrAERAEAS HAE A ool AAEky
7IME Avhshal, iAo A s 2R sfo)

ME-Al) HE S A AlsaaE g
2. AS £NAT XE S48}

HdFei Age 02 2HAM 7lxsta glovg
E4:40] »ra}el w_g}oﬂ wet of@ A Waehzrle el
Avbie RE EHE = 9liz wPEE o} Hz o] = u]x

teio) gl s Bl vase 5ol o) w5

] 1 1

ez A A o] sl AekEH O R i A ol
o
-

ool eaew dAsksw u
1

}}f.\_i'} Plzm( V, 0)
Az AV, ) = P ot

AV.0) =

A/A V.ot WAL B 942 ) vt FERA 4

Gol 47, b ot BA GEEAH, PUoNE BH 494
He Uk o]r]d eliad 34 =96,

L = P, (V,& + A PV, 6§ —pPr)
+/1(6[ Q( 1/v 6) _ Qspwc]

of A% thew e HHz7

Fhl.

(Optimality Conditions)e] A&

[ oL/a6] = [ aP, /a6l + [ aPlad] "2y o
+ [ aQ/a8] T Ao = 0 |




[ aL/aVpl = aPufaVpl +1 aPlaV))] Tap o
+[ 9QlaVyl Tag = 0
[ aLjed,] = PV, — P™ = 0 %)
[ aLjadyl = V., — " = 0 (6)
Aerzzie] oste] wl® WAE [ And] ANl HESHA S
A glskel A@el el etk g W 4 g
P o™ oﬂ LHO}O \,‘ 17 5Lo:] HIH U !L 1} 7 o] 01&]1}

[ al/aP"™] = —Ap (7N
[ aL/aQW(] == _/1(\) 8)
ADUQE B el A f Na o] gk wjihol
i} oz A F.5F ﬁ»’M e M #Hsgk wo gfirgkr g
o] F7HME Ol”low o] ol v ALY HE A ¢
SRS T A he I P -‘?*ﬁ'ﬁoﬂxi E=FARE A0 6)2)

HE w718 ubEEa Qo vl ofir 2 [ A4, Wl oiE

soolulabAl vk crejrie M@ Fojxlis elore

-9 4 A A TS EghetAl Sl kA | ':‘/"-/.lu]

oA fERdWe veluk weka] Alesae] B
‘]

nsbAl FIvh A el el v 3 ’?1‘ b L} -t '{-’:L'l'.

Ay [ c’P,p,\\/’OO
[ [ oLfod] ] =" e ] -0 @
[ 0L/6‘/1;] /itu [ dPJ.,.\;\/V‘) V/)]
wbo ] o zbEsolor gulelyd A BEl (o4, 91
am vheab ik
Ap N [ aP/06]
{ = —J ” (10)
PAg [ 8PulaVy]

A0e MR AE[ 4040 0 #kel Azmel @yl
g wAVE sl wel e ik vl dsbgaiAel 4l
zaulob slele] aelA gk O oo {ikehdl v
W] AR [ A0 o @k
5 s of Aak
vhxl A ARl A olu] AlskE 2l b gule] ofsivio]
!
!

vk, FEAAPNAAEE L A

Mg e beh o AARES A s ghrbal 914
g Agapy e BFAL A7 A geleht

et o

<
5
v 7t made] 4 @9 g BAA A e A

fﬂﬂ? & —%Ed!*l 91 Sl g} e aad
Ak SAQ g=AS A Ey
el webs Al Fyl Ey ool Fiighe 2]

S

l S rting mdcx}

B

[ Highest inde, ”Ho]] Lﬂrﬂ 4Q %4

o B No
{ 2 A4Q = Preset Value. ()H )»Q { TH’ L —eoy oA
[ Y(‘:\,
U S -~
{ STOP 1

a2 1 4, Aol ejgh dag 2l Rl dareld

Fig. 1 New VAR investment Algorithm using A, index
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Fig. 2 5 bus test system
H 1 =445

from to G(pu) B{pu) ' Line Charging
1 2 1.40056 |- 5.60224Bus 1  0.03600
1 5 2.81647 |- 7.48352Bus 2 0.01800
2 3 2.45000 - 5.87000Bus 3 0.08200
2 4 3.05000 - 4.45170Bus 4 0.03575
2 5 3.13000 |- 2.09335Bus 5 0.03575
3 4 3.70000 |- 3.73000
3 5 1.12985 |- 4.47675
4 5 2.05362 |- 4.16883!
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Table 2 Comparision of system condition before and after

re-location of static condenser of 5 bus system

Condenser Condenser W
A 8l %] AL EE -
CP: 0.8025 0.9025 CP--CP “CPs,
CPy 1.8975 1.0189 \
_CPs 0 0.7786 2.7 pa. ”l
. . 0.0666 74 |
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o
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Vs | 08T3 0.9065 0.0332 7448
A ~0.1048 -0.1095
M ~0.0070 i -0.1095 ‘
oM | 00640 0 01095 1
P1, Q1 | 52700 12014 | 52034 09107 ;
P2, Q2 ' -24 2096 | 24 -0.96 ‘
P3, Q3 15 13269 | 15 1428 !
P4, Q4 | -15 1.05 | -1.5 -1.05
S5, Q5 | <20 -1.0000 | 20 -1.0000
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Table 3 Comparision of the system loss before and after
re-location of static condenser of 530 bus system
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