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State estimation for power system with UPFCs

ZHANG Hai-bo', SHEN Mao-ya®
(1.Jiangyin Power Supply Company, Jiangyin 214400,China; 2.Hohai University, Nanjing 210098,China)

Abstract: The technique of Flexible AC Transmission System(FACTS), especially Unified Power Flow Controller(UPFC), can be
used to realize the reasonable distribution of power flow and optimization of system resources and improve the stability and
reliability of the system. Based on estimate rule of WLAV, a way of transforming the effect of UPFCs to some restrictions of voltage
and power flow is introduced into state estimation, which is calculated with Interior Point Method. The model and solution could
consider the effects of UPFCs to power system completely and enhance the precision of estimation by using the characters of WLAV.

The results of simulation in IEEE- 14 system indicate that the proposed algorithm is effective and feasible.
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Fig.1 Equivalent circuit model of the line with UPFC
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Fig.2 Modified IEEE-14 system including one UPFC
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Tab.1 Parameters and constraints of UPFCs in IEEE-14
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Tab 3 State estimation results and their comparison

XB XE Xgm XEm SB.max v SE,max

0.05 0.05 1.10 1.10 0.44 0.44

FBFH C+HEF KM, 81T T 1.72 GHz, 256
MB A/ PC HlE. BFFEMSEI R E W
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Tab.2 Measurements data in IEEE-14 system

xS BEMAE BAWNE | #AES EBWNHEH EBENE
1 Vi 1.0676 25 Q314 0.0389
2 1 %3 1.0458 26 P26 ~0.1852
3 Vi 1.0056 27 Qs -0.0279
4 Ve 1.0726 28 Pyq -0.2828
5 \ 1.0908 29 Qo7 -0.1541
6 Py 1.5709 30 Py -0.9410
7 Q. 02056 | 31 o 00342
8 Py 0.7412 32 Ps -0.0989
9 (%) 0.0382 33 Os -0.0126
10 Paq 0.2800 34 Ps -0.1173
11 Q4 -0.0169 35 Os -0.0389
12 Psui 0.0628 36 Pg 0.0027
13 Q611 0.0683 37 Qs 0.0176
14 P12 0.1976 38 Py -0.2915
15 Q612 0.0230 39 Qo -0.1710
16 P;yg 0.0069 40 Py -0.0884
17 [0, X} -0.2016 41 O -0.0674
18 P 0.2824 42 Py -0.0356
19 O 0.1526 43 Ou -0.0156
20 P14 0.0776 44 Py -0.0775
21 Q914 0.0046 45 O -0.0038
22 P23 0.0123 46 Py -0.1315
23 Q213 0.0189 47 Qi3 -0.0635
24 P34 0.0706
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5 Vipu /(9 Vipu 6/ Vipu 6/
1 1.0600 0 1.0605 0 1.0603 0

2 1.0482 -4.9610 1.0486 -4.9614 1.0485 -4.9613
3 1.0136  -12.7442 1.0135  -12.7440 1.0136  -12.7440
4 1.0248  -10.5113 1.0246 -10.5119 1.0246  -10.5121
5 1.0323 ~-9.1016 1.0329 -9.1018 1.0326 -9.1019
6 1.0700  -15.2057 10702 -15.2047 1.0700 -15.2054
7 1.0543 -13.5684 1.0546  -13.5679 1.0541 -13.5682
8 1.0878  -13.5844 1.0872  -13.5840 1.0879  -13.5845
9 1.0382  -15.4531 1.0390 -154524 1.0386 -15.4536
10 10356 -154582 10350 -154586 10355  -15.4583
11 . 1.0496  -15.4532 1.0495 -15.4530 1.0495  -15.4530
12 1.0812 -14.4541 1.0811 -15.4537 1.0812 -15.4540
13 1.0534  -15.4523 1.0538  -15.4526 1.0534  -15.4525
14 1.0286  -16.3420 1.0283  -16.3414 1.0288  -16.3424
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Tab.4 UPFC’s controller parameters after convergency

vZ e P 0
BERAE 0.077.£44.08° 0.0056 0.0127
FERBE 1.091£-15.20° -0.0056 -0. 4389
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