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Fig. 4 Protection mismatch risk rating

screening flowchart
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Table 2 Protection failure action boundary solving results
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(A 1 h=2 Prap2Ey
Py, /MW P/ MW
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Table 3 Protection action for different IIDG output conditions
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P4 I B 2.190 2.143 J
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20 20
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54 K 5]

¥ 418

T4 BRAEPERBZWETF

Table 4  Corresponding impact factor for each protection
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Fig. 5 Dynamic feasible domain of each IIDG output under

condition of correct operation of each segment protection
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RISK VALUATION IDENTIFICATION METHOD OF PROTECTION
MISMATCH FOR NEW ACTIVE DISTRIBUTION NETWORKS

Dai Zhihui', Ning Zhiheng', Luan Kun', Liu Junyi', Ding Yangtian', Liu Zhiren’
(1. School of Electric and Electronic Engineering , North China Electric Power University , Baoding 071003, China;
2. State Grid Wuxi Power Supply Company, Wuxi 214000, China)

Abstract: This paper proposes a detection method for protection mismatch risk settings tailored for high-penetration renewable energy

integration scenarios. Using a typical topology of high-penetration distributed renewable energy systems, the degradation mechanism of

protection performance is analyzed in depth. Furthermore, the constraints on correct protection operation are revealed by investigating

the root causes of protection misoperation and failure to trip. Based on this analysis, the mapping relationship between DG output and

protection mismatch risk settings is quantitatively examined. The boundary of protection failure is further determined using a dual-loop

iteration method based on the backbone particle swarm optimization (PSO) algorithm. Finally, a comprehensive identification procedure
for protection mismatch risk settings is developed. The effectiveness of the proposed approach is validated through simulations using the

PSCAD/EMTDC and Matlab/Simulink platforms.

Keywords: distribution network; distributed generator; relay protection; risk valuation identification; current protection; incorrect

action; protection failure boundary



