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Fuzzy comprehensive evaluation of distribution network based on cooperative
game theory and trapezoidal cloud model
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(1. School of Information Science and Engineering, Northeast Dianli University, Jilin 132012, China;
2. State Grid Jilin Power Supply Company, Jilin 132000, China)

Abstract: Because the present Fuzzy Comprehensive Evaluation (FCE) of distribution network has the characteristics of
single evaluation, ignoring the randomness and fuzziness of the index data of the distribution network, a fuzzy
comprehensive evaluation of distribution network based on cooperative game theory and trapezoidal cloud model is
proposed. The method firstly establishes comprehensive evaluation index system for distribution network. Then it gets the
index of constant weight by means of cooperative game method, corrects the constant weight by variable weight formula,
and on the basis of fuzzy comprehensive evaluation, the trapezium cloud model instead of membership function, realizes
the comprehensive evaluation of distribution network. Finally, taking a city distribution network as an example, the
evaluation results are analyzed and the results show that this method is feasible for the comprehensive evaluation of
distribution network.
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Fig. 1 Distribution network comprehensive

evaluation index system
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Table 2 Trapezoidal cloud model of the index data
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% g 4 RAF RAF
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H2f-22(0,1.1,0.053,0.027)
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Table 3 Index data
HARfEbs B B S J ) HARfEbs Eie] G S J 1 )
FAF N-1 % 0.76 79 (0,0,0.632,0.368,0) 2R N-1 % 0.65 62 (0.137,0.863,0,0,0)
Rk L 0.2 100 (0,0,0,0,1) LR L) 0.18 100 (0,0,0,0,1)

AR L 1.81 100 (0,0,0,0,1) 2R RIS % 0.8788 74 (0,0.005,0.9,0.095,0)

AN [) A H i TR 28 L £51) 0.678 82 (0,0,0.089,0.911,0) ARG 2.3672 41 (0.653,0.347,0,0,0)

(RIF°5))
AR TIRREL 3.7843 58 (0.506,0.494,0,0,0) PEinT§EA RS3 0.99598 94 (0,0,0,0.123,0.887)
I A) /(1 o4E)

(R e b e 0.65 75 (0,0.096,09,0.04,0) B 2 B A e 0.087 96 (0,0,0,0.057,0.943)

FH 2k i e 0.092 94 (0,0,0,0.071,0.929) TFIRBE T 0.101 92 (0,0,0,0.338,0.662)

VT 65 e T G WA 45 H R 0.056 97 (0,0,0,0.098,0.902) AR T g e 47 1l 0.039 96 (0,0,0,0.083,0.917)
LRER AR 0.9677 95 (0,0,0,0.098,0.902) I = AP R 00124 94 (0,0,0,0.076,0.9024)
AR 2 0.989 93 (0,0,0,0.15,0.85) AR 0.968 93 (0,0,0,0.107,0.893)
BB L U (o R/ ) 100.09 72 (0,0.532,0.468,0,0) CEWAL B34 0.13 61 (0.234,0.766,0,0,0)
ERES 0.0642 83 (0,0,0.137,0.863,0) SLMIA B i 0.938 92 (0,0,0,0.467,0.533)

fic H E B 5 % 0.23 30 (0.876,0.124,0,0,0) PR E R 0.898 72 (0,0.453,0.547,0,0)

H B b 20t 7 1 R 0.79 63 (0.125,0.875,0,0,0) TR [ S B (43 2.98 25 (0.854,0.146,0,0,0)

B REIE FE 0 et 0.1 10 (1,0,0,0,0) WEATH R 0.9899 93 (0,0,0,0.198,0.812)
FLAR(E R A2 0.98 92 (0,0,0,0.21,0.79) VAR (B Wb/ B PPN S 0.014 8 (0.912,0.088,0,0,0)

I3 A YRR B L) 0.117 10 (0.9,0.1,0,0,0) RSB R 0.103 11 (0.875,0.125,0,0,0)

* 4 $5RIE
Table 4 Weights of index

ff AR 1 59 H—ERE w AR W RIRIESRE W)
BRI AME {0.3165,0.2241,0.1127,0.1843,0.1624}  {0.1889,0.1919,0.1341,0.1341,0.1369,0.1071,0.1070} {0.5582,0.4418}
AR {0.1234,0.1179, 0.0465,0.1735,0.5387}  {0.1945,0.2520, 0.1094, 0.1094, 0.1110, 0.1175, 0.1062} {0.71,0.29}
eI vk LU ETRRE Wy BRETETRAE Wy INRVERITT R PESRRR W5
G AR {0.2090,0.1906,0.3549, 0.2455} {0.2368,0.09,0.1726,0.1803,0.08,0.12,0.1203} {0.3143,0.3287,0.3570}
AR {0.2237,0.2409,0.3290,0.2065} {0.2657,0.0421,0.0922,0.2432,0.2692,0.0432,0.0444} {0.3757 ,0.3141,0.3102}
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