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An evaluation method for the rationality of the voltage level of a large power supply
connected to the power network

XU Yuqin, LI Wenshuai, ZHAO Beibei
(North China Electric Power University, Baoding 071000, China)

Abstract: The reasonable determination of the access point of the large power supply connected to the power grid is of
great significance to the hierarchical partition and the rationalization of the power grid structure. Therefore, in this paper,
the method of evaluating the rationality of the access point of the large power supply connected to the power grid by using
the improved gray correlation analysis method based on the comprehensive weight is studied. The short circuit current,
the power flow distribution, the network loss, the stability, and the N-1 fault check result are selected as the
comprehensive evaluation index. And the overall short-circuit current level, the trend of entropy, network loss, V-Q
sensitivity, and the number of N-1 fault load line are used to describe the above evaluation index quantitatively. In order to
avoid the limitation of the single weighting method, firstly, the combined weighting method to determine the
comprehensive weight of each index is used, and then the improved gray correlation analysis method based on the
comprehensive weights is applied to evaluate the scheme of the access point of the large power supply connected to the
power grid comprehensively. Finally, the PSD power system analysis software is adopted to carry out the simulation. The
effectiveness and feasibility of the proposed method are verified by the simulation example.
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Table 1 Solution of the corresponding node short circuit current

VE S UL E = e
L5 500 kV 46.628 44.827 45343 44725
KT 500 kV 48.541 48.045 49.987 48.202
JEAE 500 kv 24.752 25.021 24743 24.623
LK 220kV 49.186 49.988 32417 48.860
K 220 kv 46.466 46.293 46.613 47.512
FEE 220 kv 42357 42.585 42.463 42359
MYk 220 kv 27.144 27.074 27.093 27.090
VUl 220 kv 29.649 29.585 29.661 29.748
Wik 220 kv 35.363 35277 35.409 35.661
JbE 220 kv 32.711 32.627 32.341
PER 220 kV 41.047 40.994 40.327 40.437
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Table 2 Corresponding to the sensitivity of load node

VE S TR E = UEIL
b 0.0594 0.0595 0.0594 0.0594
1k 0.0612 0.0613 0.0614 0.0613
el 0.0522 0.0522 0.0522 0.0523
¥ 0.0421 0.0414 0.0413 0.0414
b 0.0352 0.0355 0.0353 0.0357
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Table 3 Program results of corresponding index calculation

WM R ML REUE B
HE—~ 49137 6.0933 0 02492  87.193
HE- 51871 6.0573 02498  84.952
TE= 46375 6.0447 0.2496  87.954

wn O »

HEN 49134 6.0476
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H(5). (O &7 EIRFREATIRAEALAL 2L,
19 BRSPS R
0.4957 0.0000 1.0000 1.0000 0.2533
0.0000 0.7877 0.2000 0.3333 1.0000
1.0000 0.6258 1.0000 0.5556 0.0000
0.5000 1.0000 0.0000 0.0000 0.8800
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