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Tab.1 Expectations of nodal volatges in system 1
| I 11 I Il 11
1 1.018 0% 7 1.017 4195 1.016 492 4 1.016 4922 —0.040 3759 —0.0403265 —0.040187 4 — 0.040 1883
2 1.021914 2 1.021 554 7 1.021 0719 1.021071 7 — 0.040 6873 —0.0404826 —0.04039% 8 — 0.040 3975
3 1.021537 1 1.021 238 7 1. 020 902 4 1.020900 7 — 0.067 931 —0.0680442 —0.0681022 — 0068 1025
4 0. 985849 6 0.985 2979 0.984 6111 0.98461003 —0.123 5220 —0.1236877 —0.1237805 —0.123 7810
5 1.003204 0 1.002 7220 1. 001 928 3 1.0019281 — 0.0 9738 —0.0799782 —0.0798% 7 — 0.079 877
2 2
Tab.2 Sef variances of nodal volatges in system 1
I I I 1 I il
1 0.17354E—2 0.18859E— 2 0.246 687E— 2 0. 246 65E—2 0.110478E— 1 0.113 274E— 1 0. 114211E— 1 0.114211E— 1
2 0.332898BE—3 0.301 423E— 3 0.59 319E— 3 0.599336E—3 0.142354E— 1 0.145 9B30E— 1 0. 147 511E— 1 0.147 512E— 1
3 0.46632E—3 0.946 R26E— 3 0104 188E— 2 0.104 195E—2 0.153424E— 2 0.153 408E— 2 0. 153 9%E— 2 0.153 97E— 2
4 0.242098E—2 0.267079E— 2 0.301 46E— 2 0.301 399E—2 0.300 613E— 2 0.301 21E— 2 0.302558E— 2 0.302 561E— 2
5 0.18282E—2 0.177 8§71E— 2 0.227 333E— 2 0. 227339E—2 0.136 764E— 1 0.139 300E— 1 0.140377E— 1 0.140 378E— 1
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Tab.3 Expectations of nodal volatges in system 2

I II il I Il I
1 1.075333 4 1.075 3350 1.075 1873 1.075 188 —0.059 9799 —0.0599777 —0.06002 3 — 0.060 220
2 0.987275 1 0.987 3348 0.9809445 0.M69467 —0.111 0628 —O0.1111424 —0.111153 0 — 0. 111 1528
3 1.011 782 6 1.011 8457 1.011 463 2 1. 011 465 — 0.087 4102 —0.0874935 —0.07505 3 — 0.087 5052
4 1.01937 5 1.019 4550 1.019 048 4 1. 019 046 —0.166 3159 —0.1663996 —0.166638 6 — 0.166 6376
5 0.9525% 9 0.952 4762  0.9519619 0.9519621 —0.235 973 —0.2359228 —0.23599%5 2 — 0.235 961

4 2

Tab.4 Self— variances of nodal volatges in system 2

[ Il il I Il I
1 0.3184%4E—3 0.313011E—3 0348 815SE— 3 0. ¥8 8R2E—3 0.894056E— 3 0.892 071E— 3 0.903 353E— 3 0.903 360E— 3
2 0.295215E—2 0.284519E— 2 0.311 29— 2 0.31154E—2 0.459469E— 2 0.463 269E— 2 0.463 047E— 2 0.463 (45E— 2
3 0.283100E—2 0.272549E— 2 0.298 831E—2 0.29885E—2 0.517 113E— 2 0.521 191E— 2 0.52095E— 2 0.520 93E— 2
4 0.12405E—2 0.105391E— 2 0.139 882E— 2 0. 139 8NE—2 0.134686E— 1 0134 683E— 1 0.136 720E— 1 0.136 27E— 1
5 0.2478E—2 0.237 42E— 2 0.277 %0E— 2 0.277961E—2 0.878 483E— 2 0.872 655E— 2 0. 877 245E— 2 0.877 256E— 2
5 CPU 2G 6.
3 . 5 6
, Tab. 6 Expectations and standard deviations for critical
, eigenvalues
) . II III I 1 1
, I 3 —0. 508 191 —0.509 070 — 0. 503 (99 — 0. 488 440
25 —0.344 09 —0.329 589 —0.320 308 — 0. 333 795
b
Jil 23 0.21298  0.214457 0.214 912  0.207 992
X
’ ’ 2 0.13279  0.14257 0150 52 0. 174 653
b b
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Tab.5 The computational time and iteration ’ ’ ’ ’
b
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, 25
s
I 127 7 4 il
1 II 2 180 8 5
I 2 114 7 4 s
I 277 8 4 y
2 II 16 984 8 4 , I
il 17 650 8 4 ,
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Comparison and Analysis of Several Probabilistic Load Flow Approaches

ZHANG Jian—fen', WANG Ke—wen's ZONG Xiu—hong', TSE Chi—tong’

(1. College of Electrical Engineering Zhengzhou University, Zhengzhou 450002 China; 2. Department of Electrical Engineeringg Hong

Korg Polytechnic University, Hong Kong, China)

Abstract: Based on operating cuwes of nodal injections and PV nodal voltages, this paper compares several proba-

bilistic load flow models in correcting equation and computational precision, including the linearized model, the ap-

proximate second order model and the complete second order model. In all models, the correction of wvariances to

expectations is considered, and operating cuwes of PV nodal voltages and slack nodal voltages are included by using

extended Jacobian matrix. The result shows that the approximate second order model that has been cared for a long

time cannot ensure the computational precision of variances of real part of nodal voliages, and the complete second

order model can provide much accurate result for voltage expectations and covariances.

Key words: probabilistic load flow; expectation; variance; central moment



