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State estimation method based on trusted state set in the application of the optimal power flow
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(1. Shandong University of Science and Technology, Qingdao 266590, China;
2. State Grid Shandong Weifang Electric Power Company, Weifang 261000, China)

Abstract: A new method is proposed to solve the reliability of power system state estimation problem and the execution
efficiency problem. In this method, the state estimation result is no longer computed by estimation criterion to obtain the
only "optimal" or "suboptimal solution", but contains a result set of several feasible solutions (that is, the power system
state). According to the known reliability of the solution, the trusted state set is obtained, and the reliability of power
system state estimation is solved. As a result, the computational efficiency is improved and the time of state estimation is
reduced effectively. Applying the algorithm to optimal power flow model, the IEEE-118 node test system example shows

that the algorithm can ensure the security of the node voltage, has high computational efficiency, moreover, it is

cost-efficient.
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Fig. 1 Partition chart of IEEE-118 test case
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Table 1 AGC unit coal consumption curve function

parameters and auxiliary power

BUEHSS  a/UMW>h)  BAUMW-h)  c/t/h) y RAMW/h)
1 0.001 35 1.128 50 100 0.080 300
2 0.002 30 1.128 00 84 0.080 200
3 0.002 61 1.535 40 72 0.085 260
4 0.002 84 1.270 40 58 0.069 200
5 0.00129 1.126 90 100 0.065 300
6 0.002 89 1.126 43 49 0.075 250
7 0.002 48 1.234 50 68 0.080 255
8 0.001 48 1.213 00 82 0.075 300
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Table 2 Output parameter table of generating set
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1 300 140 100 =70 1
2 300 140 100 =70 1
3 600 400 200 -60 2
4 300 140 100 =70 2
5 25 5 8 0 2
6 200 50 50 =30 3
7 600 400 200 -60 3
8 330 150 110 =75 3
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Table 3 Coal consumption of different control strategies

LN BRI L WHITE 2
HERE 3875282 3 848.105 3 846.578 3851.482

R AR AR A R DL, KR GE %1 R i sk
TG D RD 9y 10 AR EEEK . AR5 AL 9,
10 H s BTG DL X EE T %6 10 XL % 2 TR
JEAR G DUHAT R b, S5 NER 4 FioR,

R4 MAARFHR DR RERER
Table 4 Test system special node voltage amplitude table

NP CREEN [ RV X% 2
9 1.085 2 1.090 4 1.089 8
10 1.093 6 1.098 1 1.095 5
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