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Table 1 Proportion coefficient of ZIP model

SH4 (LR E LI [ERZIES

a, a, b, b, c, c,
0 0 0 0 0 1.00 1.00
1 0.09 0.09 0.11 0.11 0.80 0.80
2 0.21 0.21 0.29 0.29 0.50 0.50
3 0.30 0.30 0.40 0.40 0.30 0.30
4 0.50 0.50 0.29 0.29 0.21 0.21
5 0.80 0.80 0.11 0.11 0.09 0.09
6 1.00 1.00 0 0 0 0
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Table 2 Reactive-voltage sensitivity considering static

voltage characteristics of load

s 29 16 18 19 20 21
0 0.0271 0.0270 0.0285 0.0145 0.0184 0.013 1
1 0.0198 0.0197 0.0195 0.0082 0.0123 0.007 6
2 0.0235 0.0234 0.0241 0.0114 0.0154 0.010 4
3 0.0180 0.0179 0.0173 0.006 8 0.0108 0.006 3
4
5
6

0.016 5 0.016 4 0.0155 0.0056 0.0096 0.0052
0.014 8 0.0147 0.0133 0.0042 0.0082 0.0040
0.0139 0.0138 0.0122 0.0035 0.007 4 0.003 4
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Table 3 Static voltage stability margin of nodes

ffrpsl 29 16 18 19 20 21

0 0.5439 04331 0.4317 3.4708 3.1171 3.880 8
0.6264 05396 0.5554 4.0195 3.7365 4.626 0
0.7485 0.7106 0.8272 4.9434 58147 62195
0.8280 0.8283 1.1104 5.5575 83251 7.3909
0.9039 0.9455 1.4808 6.0225 10.4368 8.5922
1.0230 1.1178 2.2651 6.8460 12.8556 9.640 0
1.1099 1.2550 3.3427 7.5014 14.223 8 10.419 7
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Table 4 Calculative results of voltage weakness index

AN R W N =

iRl 29 16 18 19 20 21

0 0.049 8 0.0623 0.0660 0.0042 0.0059 0.003 4
0.0316 0.0365 0.0351 0.0020 0.0033 0.001 6
0.0314 0.0329 0.0291 0.0023 0.0026 0.0017
0.0217 0.0216 0.0156 0.0012 0.0013 0.0009
0.0183 0.0173 0.0105 0.0009 0.0009 0.000 6
0.0145 0.0132 0.0059 0.0006 0.0006 0.000 4
0.0125 0.0110 0.0036 0.0005 0.0005 0.000 3
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Table 5 Calculative results

G o+ [ R A S AR E WP bR
29 16 18 29 16 18 29 16 18
0 0.027 5 0.027 4 0.028 9 0.635 5 0.519 6 0.539 0 0.043 3 0.052 7 0.053 6
1 0.023 8 0.023 7 0.024 4 0.694 0 0.601 9 0.603 0 0.034 3 0.039 4 0.040 5
2 0.020 0 0.019 9 0.019 7 0.819 0 0.772 7 0.770 9 0.024 4 0.025 8 0.025 6
3 0.018 2 0.018 1 0.017 4 0.909 4 0.896 0 0.905 9 0.020 0 0.020 2 0.019 2
4 0.016 7 0.016 6 0.015 6 1.001 8 1.094 0 1.059 9 0.0167 0.0152 0.014 7
5 0.014 9 0.014 8 0.013 5 1.785 0 1.663 7 2.071 8 0.0083 0.0089 0.006 5
6 0.014 0 0.013 9 0.012 3 2.071 8 1.914 8 2.320 8 0.0068 0.0073 0.005 3
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Method for evaluating voltage weak area of AC power system at DC receiving end

considering sensitivity and static voltage stability margin
PAN Xueping' ,LI Le' ,HUANG Hua’, YAN Junkai', YANG Luo’
(1. College of Energy and Electrical Engineering, Hohai University, Nanjing 211100, China;
2. NARI Group Corporation( State Grid Electric Power Research Institute) , Nanjing 211106, China)

Abstract ; A method for evaluating voltage weak area of AC power system at DC receiving end considering both reac-

tive-voltage sensitivity and static voltage stability margin is proposed ,and the static voltage characteristics of load are

considered during the calculation of sensitivity and static voltage stability. Firstly, the sensitivity of voltage at AC

node to reactive power at DC node is calculated based on power flow equation of AC/DC power system,in which the

load static voltage characteristics of load are considered. Secondly, the static voltage stability margin considering the

load static voltage characteristics is calculated based on the continuation power flow. Finally,the voltage weak area of

AC power system at DC receiving end is evaluated by reactive-voltage sensitivity combing with static voltage stability

margin. Furthermore ,the effects of different ZIP load ratios and DC control ways on evaluating voltage weak area of

AC power system at DC receiving end are compared.

Key words: AC/DC interconnected power system ; reactive-voltage sensitivity ; static voltage stability margin ; static

voltage characteristics of load ;voltage weak area



