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Steady-state voltage stability analysis of heavy load node considering the steady-state load characteristics

WANG Bing, YOU Zhen-hua, HAN Xue-jun, XU Hai-li
(College of Electrical Engineering, Northeast University of Electric Power, Jilin 132012, China)

Abstract: This paper describes the influence of the stead-state load characteristics on the stead-state voltage stability theoretically.
While the operating points lie on the critical zone or the steep segment belong to upper half of the p-v curves, the stead-state load
characteristics affect significantly. Then while the operating points close to bifurcation point and lie on the lower half of the p-v
curves, load needs should be described by load admittance models. The method, adopting admittance model in load bus, can compute
voltage. stability limit effectively. At last, the approach is illustrated with IEEE30 system. The results show the effectiveness of the

methiod and seal of the very fast computation and accuracy.
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Sl 3t Tab.1 The data of the first step
3 :WJ lﬁg‘gﬁ 0.032 0.232 0.432 0.572 0.61
IEEE30 W ARG A 2, BABEE N CHR[11]. 0016 | 0116 | 0216 0.286 0.305
RIESCRR[121EENE THII R E K fEABERE 1026 | 0975 | 0875 | 07375 0.6673
18hF, TR ARKEOREWRIBREE. HEERIA *2 EoHHE

Giep EAASTY A, B OSCER1 2 R E(E 43 ik 8
F) 23, 24, 26. 29. 30 ARGEHJLNERTT A,
FEBEIHZILAT BT S AR

[ 2 IEEE30 £4t
Fig.2 IEEE30 system
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Tab.2 The data of the second step

P 042 0.424 0.4284 0.4686 0.478 0.4828
Q 0.21 0212 0.2142 0.2343 0.239 0.2414
G 0.387 0391 0.3948 04316 0.44 0.4447
B 0.193 0.195 0.1969 0.2158 022 02224
\4 0.682 0.676 0.669 0.614 0.60 0.5973
F3 E=PRE
Tab.3 The data of the first step
G 1.72 1.75 1.806 1.816 1.8342 1.900
B 0.86 0.875 0.903 0.908 0.9171 0.950
14 0.5961 0.5908 0.5811 0.5794 0.5763 0.5654
P 0.6112 0.6108 0.61 0.6096 0.6091 0.6074
BREERTT 5L 26, AR 4~6 i
x4 BB
Tab.4 The data of the first step
0.035 0.1350 0.235 0.255 0.2650
0.023 0.0888 0.1546 0.1678 0.1743
14 0.9989 0.8945 0.7284 0.6656 0.6327
®5 E-HRE

Tab.5 The data of the first step

P 0.185 0.1925 0.1964 0.200 0.204 0.208
Q 0.122 0.1266 0.1292 0.132 0.134 0.137
G 0.194 0.2020 0.206 0.210 0.214 0.219
B 0.127 0.1329 0.1356 0.138 0.141 0.144
\4 0.6327 0.6122 0.6051 0.592 0.582 0.576
F6 E=HHIE
Tab.6 The data of the first step
G 0.80 0.82 0.838 0.8469 | 0.8554 | 0.900 0.950
B 0.526 0.539 0.5513 | 0.5572 | 0.5627 | 0.5921 0.625
V] 0574 0.567 0.5611 0.5581 | 0.5554 | 0.5412 | 0.5261
P | 02635 | 0.2638 | 0.26383 | 0.2638 | 0.2639 | 0.2636 | 0.2629
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Fig.3 Comparing of voltage stability limits

1 B2 30
0.8
0.6 3
a »
= L%
0.4
0.2t —— FHit & _
- - - 30%MEE LT R TONE E ) H
ol - T0%1E & BULHLIF B B0%E e Th H

0.1 0.2 0.3 0.4 0.5 0.6
P/PU

B 4 TREILLBILRE At xt RIERR ERR TR
Fig.4 The effect of different ratios’ comprehensive loads to
voltage stability limit
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Tab.7 Steady state of each node
] 2 23 24 26 29 30
Pcr 0.641 0.63 0.281 0.3696 0.4437
Ver 0.597 0.602 0.576 0.6028 0.6016

K¢ 95% 86% 87.5% 93.5% 76.1%

Rank 5 2 3 4 1
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