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Fig.1 Structure of a distribution network region
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Table 2 Power and initial voltage of
regional nodes

R P./kW Q../ kvar HILR Y SRR A /Y
1 20.467 12.690 396.910
2 30.849 19.126 394.492
3 10.000 6.200 381.123
4 15.585 9.663 378.579
5 6.560 4.067 379.647
6 21.931 13.597 363.231
7 21.886 13.569 352.174
8 20.417 12.659 335.199
9 15.731 9.753 331.246
10 15.421 9.561 331.652
11 15.821 9.809 324.119
12 14.858 9.212 315.805
13 10.952 6.790 313.249
14 0 0 400.816
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Table 3 Schemes of voltage improvement
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Fig.2 Regional voltage distribution for different schemes
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Table 4 Values of voltage index for different schemes

ES X, X’V Xs/V X/V o Xs/V
BEERT  0.571  400.816 313249 323.657 87.568
1 0.571  407.268 321.859 331.990 85.409
2 0.786  405.352 331.931 340.656 73.421
3 0.786  407.482 333.480 341.758 74.002
4 0.571  409.101 324282 334.337 84.819
5 1.000  401.175 347.671 352365 53.504
6 0.714  412.187 339.399 347.533 72.788
7 1.000 404.239 357.424 361.287 46815
8 0.929  409.426 357313 361.880 52.112
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Table 5 Values of voltage index improvement
rate for different schemes

WS AX, AX, AX; AX, AX;
1 0 -0.016  0.027 0.026 0.025
2 0.377 0 0.060 0.053 0.162
3 0377 -0.017  0.065 0.056 0.155
4 0 -0.021  0.035 0.033 0.031
5 0.751 0 0.110 0.089 0.389
6 0250 -0.028  0.083 0.074 0.169
7 0.751 0 0.141 0.116 0.465
8 0.627 -0.021  0.141 0.118 0.405




%18

Ik 75 , 65 06 I IS0 5 DX o, P 3985 A8 07 (127)

HLE A A% 5 T LU A8 b de 28 HOR el i R 22
[vi) HSF [ 1 o e 3 A R g 5 B 3 T Y RO R
B BT DAY A5 R e A AN Y A TR /M 2 448
i [R]85 J B, 3 2R 273 b1 o5 H R S e T
O3 RUBBRAE B % A8 bR AN B BR | U RE U 5 X 4 K
LR W T SR N R | i 38 A T AR OR T
T R SR /NS A 5 T SR R 0 A R R B A
FEHR R /N N BB B2 B WA A1 o5 F e el BR AT
It LAz A8 bn 5 H A FE A A B SRS

HRAE 1R 7 BT AR SCHRE MR Y 5 AN F8 bR e R T
HRR LRI N cp>cn=cn>cw>cys, 50 4548 br
FrifE 225914 0.3985.0.3892.0.3900,0.4029 ,0.3805,
M ARKA 1.2 1.1 1.2, BB EFEARECGE &K X, X,
X5 X, Xs BB 43 51 0 0.219.,0.204.0.217.0.190 ,
0.170.

t 2 5 B | R FE bR 0 AR K2 (8) 1]
TR AR R R B W ik 6 iR . R AU,
K N LR B K AU /W B R 3R LA
RAR DA R A T K B R 3 A P A L
U A XA BT RO AR R AT T
JC Uy #2255 8 5 AN Ry 80 JT/kvar, &% &M 2 500
I/, BVV=70 FL AN 64 JT/m.,

£6 ARAARTHARBEREES

Table 6 Regional voltage improvement potential
of different schemes

R OBRWRA W AU/% AWL/%

1 126 114 0.90
2 2.16 13.10 6.06
3 201 12.79 6.36
4 . 1.46 —

5 5.76 26.63 4.62
6 121 10.77 8.90
7 6.97 29.05 417
8 5.76 24.95 433
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Evaluation of regional voltage improvement potential

for low-voltage distribution network
OUYANG Sen,GENG Hongjie, YANG Jiahao
(Key Laboratory of Clean Energy Technology of Guangdong Province,School of Electric Power,
South China University of Technology,Guangzhou 510640, China)

Abstract: Aiming at the imperfect evaluation index and rough evaluation procedures,a voltage evaluation
index considering the voltage characteristic along line and a quantitative evaluation method of regional
voltage improvement potential are proposed for the low-voltage distribution network. The existing voltage
improvement measures are briefly analyzed,the concept of voltage index improvement rate is introduced,
and the way to obtain the rate by power flow calculation is proposed. The improved rank correlation
method is applied to determine the improvement rate weights of different voltage evaluation points along
line and the weighted calculation is then applied to get the regional improvement rate,which is used to
evaluate the voltage improvement potential of whole low-voltage distribution network region. The results of
case calculation show that the proposed method can effectively evaluate the regional voltage improvement
potential of low-voltage distribution network.
Key words: voltage evaluation index;
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