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Network static equivalent model for power system reliability evaluation

YANG Jingang', LI Shunxin', ZHAO Weiwei', LYU Yin*, ZHAO Yuan®, LU Zhiran*
(1. State Grid JiBei Electric Economic Research Institute, Beijing 100045, P.R.China; 2. China Electric
Power Research Institute, Beijing 100192, P.R.China; 3. State Key Laboratory of Power Transmission

Equipment & System Security and New Technology , Chongqing University, Chongqging 400044, P.R.China)

Abstract: To alleviate the computational complexity of power system reliability evaluation, the probabilistic
model of external system static equivalence was proposed in this paper. With using the traditional static
Ward technique, the equivalent parameters of extern system in the state of random failures of generator and
transmission line in the extern system were calculated, and then the joint probability density distribution
for equivalent injection powers and series branch impedances of the extern system was achieved by utilizing
probability density estimation technique. As the randomness of extern system equivalent parameters are
considered, the proposed model can improve both calculation accuracy and efficiency. The proposed model
is verified through the RBTS and IEEE-RTS79 test system.
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Table 1 Comparison of reliability for 2-RBTS

EENS/(MW «h+a ')  Rens/% LOLP Rioe/ % t/s
Case 1 504.007 0.003 278 208
Case 2 521.478 3.50 0.003 401 3.80 37
Case 3 507.218 0.60 0.003 312 1 33

Case 4 414.303 17.80 0.002 614 20.30 22
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Table 2 Comparison of reliability for the SA of 2-RBTS

EENS/(MW +h-a ") Riens/ % LOLP Rioww/%
Casel 253.547 5 0.001 837
Case2 290.213 8 14.40 0.001 931 5.10
Case3 264.624 3 4.40 0.001 841 0.50
Cased 275.953 5 8.80 0.001 750 4.70
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Table 3 Comparison of reliability for RTS

LOLP Riowe/% EENS/(MWehe+a ') Rgws/% t/s
Case 1 0.083 24 127 339.30 612
Case 2 0.101 66 22.10 171 579.75 34.70 147
Case 3 0.085 66 2.90 129 626.37 1.80 150
Case 4 0.103 88 24.70 192 423.97 51.10 128
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