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Microgrid reliability evaluation methods accounting for terminal mode differences
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Abstract: In order to address the issues on microgrid reliability assessment brought by the diversification of terminal
modes, a comprehensive evaluation method based on the participation-weighted rank-sum ratio (PWRSR) is proposed.
Firstly, the reliability assessment index system is established from the main dimension and interactive dimension, and two
new indictors, “load-wind-PV ratio” and “load-storage capacity ratio”, are proposed. Then, game theory is used to
combine analytical network process (ANP) with entropy weight method (EWM) to obtain the optimal combined weights
of each indicator. To better reflect the impact of different terminals on the reliability of the microgrid, participation
functions of each indicator under different terminal modes are introduced according to the indicator types. Finally, based
on the differences in microgrid terminal modes and indicator types, the PWRSR method is proposed to calculate the
comprehensive evaluation value. Simulation verification is carried out using actual data from a certain city. The results
show that the proposed method can fully consider the cross-impact within the microgrid under different terminal modes,
resulting in a more comprehensive and accurate assessment.
This work is supported by the General Program of National Natural Science Foundation of China (No. 62176146).
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Table 3 Microgrid end-user size and power consumption

e ESIIaE ¢ L2311 L Bk Wh
CoTl @l BRSO Tl @k ER
M, 7 20 53 5 141 3.16
M, 10 11 89 3.11 0.66 4.22
M, 7 9 30 3.26 0.52 4.15
M, 6 12 96 3 0.5 4.51
M 8 10 44 1.77 3.44 1.2
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Fig. 3 Radar chart of raw indicators versus the average
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Table 4 Raw metrics data for microgrid reliability assessment

XJ % Ell EIZ EZI E}l EAI E42 ESI ESZ E(\l E62 E63
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M, 1476 5.09 6.60 20.7 2.77 7.60 0.14 75 1.07 95.78 0.32
M; 10.63 3.81 7.28 33.1 1.10 13.60 0.16 70 1.41 97.24 0.38
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Fig. 4 Comparison of AHP-ANP subjective weights

B 5 R . B A S Al A A AL
SRR, AR E, FE, I WA EZ KT
HEWBE; $80RE,« E,,« E ME,, FIZFUEGE
KT H AL, XA Ol 2 B R R ) e
VPG o PRI SR SR8 SE AR 2 2 A ik
AT G, TR T AU 3 2 WA TS AR o
4.3 FIRGZE T RERPEISEE

AR5 A P PN AN ) 2% 3 P P BRORE By 3 A
M, IS ARSI 2 5 B R PRI 70 otk
TRPR AN RS AR, 20 T A R 28 o 2R 2438

B 5 WMEMER. ZW. REESNE
Fig. 5 Comparison of primary, objective and optimal

combination weights for microgrids
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Fig. 6 Comparison of the assessment results between the

traditional method and the method of this paper
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