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Comprehensive benefit evaluation of distribution network planning based on the life
cycle cost theory and the cloud matter element theory

LIANG Tangjie', XIE Qing?, LIU Chunfang', ZHAO Beibei?, CHEN Anming', TIAN Silei', HONG Qianli*
(1. Foshan City, Guangdong Province Electric Power Design Institute Co., Ltd., Foshan 528000, China; 2. State Key
Laboratory of New Energy Power System, North China Electric Power University, Baoding 071003, China)

Abstract: Combined with the characteristics of distribution network, this paper introduces the life cycle cost theory, from
three aspects of economic benefits, social benefits and environmental benefits to construct the evaluation system of
comprehensive benefits of distribution network planning. In view of the benefit evaluation of distribution network in the
presence of uncertainty, it establishes a comprehensive benefit evaluation model of distribution network planning based on
the cloud matter-element theory, which combines with advantages of cloud model reasoning under uncertainty and qualitative
and quantitative analysis of matter element theory, and takes full account of the fuzziness and randomness of distribution
network benefit level boundary information. Finally, a numerical example is analyzed to verify the scientificity and validity
of the model.
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Table 1 Comprehensive benefit evaluation index system of distribution network planning

P - L
10(%) 25 (— ) 3G (UT) AR (UF)
HHUEALL 0~50w 50w~100w 100w~250w 250w ~400w
P R AL2 7a~10a Sa~7a 3a~5a 2a~3a
AR EEINE 0%~5% 5%~10% 10%~15% 15%~25%
ZERES.V 9%~10% 7%~9% 5%~7% 0%~5%
HEe AT SR A2 99.99%~99.994 99.994%~99.996 99.996%~99.998% 99.998%~100%
LA A% 22 A23 60%~80% 80%~90% 90%~95% 95%~100%
il T IDEER R A24 0~10% 10%~20% 20%~30% 30%~40%
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Table 2 Model parameters of the cloud matter element model of the benefit evaluation index
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WG (25,21.231,0.2) (75,21.231,0.2) (175,63.694,0.2) (325,63.694,0.2)
EndaqCillie: (8.5,1.274,0.1) (6,0.849,0.1) (4,0.849,0.1) (2.5,0.425,0.1)
P A (2.5,2.123,0.1) (7.5,2.123,0.1) (12.5,2.123,0.1) (20,4.246,0.1)
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Table 3 Range of values and the cloud representation

of each linguistic value
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Table 4 Comprehensive benefit index value and weight value of distribution network planning in a planning area

H )2 e Bt Fhr e W
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Al Bt RO AL2 6a 0.0744
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Table 5 Calculation of correlation degree
izt KIE
121 2% 3% 4%
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