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Investment benefits evaluation and decision for distribution network based on
information entropy and fuzzy analysis method

LIU Xuna, WEI Jun, ZHANG Wentao, YE Shengyong, CHEN Bo, LIU Jieying
(State Grid Sichuan Electric Power Company Economic Research Institute, Chengdu 610041, China)

Abstract: It is of great significance to ensure high quality power supply and regional economic and social development by
the means of improving distribution network reconstruction schemes and doing well invest in distribution network with the
development of power grid. In order to deal with large amount of candidate measures, an investment benefits evaluation and
decision model used for distribution network reconstruction is established in this paper. In the view of technical performance
and economic benefit, a tech-economic evaluation index system of distribution network considering more reconstructed
schemes such as distributed generation and distribution automation is established. Based on the evaluation result of the
investment benefit of the distribution network reconstruction project, the investment benefit evaluation method and model are
analyzed by combining the information entropy and the fuzzy analytic process. In addition, on the basis of quantitative
scoring and comprehensive sorting, the investment decision model of distribution network constrained by funds and
performance is established. Finally, the effectiveness of the model is verified. It is important to the investment evaluation and
decision for future distribution network.
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Fig. 1 A framework of tech-economic benefits evaluation for distribution network
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Table 1 Tech-economic benefits evaluation indices of

distribution network
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Fig. 2 Flowchart of comprehensive evaluation of

investment benefit
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Table 2 Reconstruction measures of distribution network
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Table 4 Comprehensive indexes of each program

Eizpa S1 S2 S3 S4 S5
158 BT/ (R/AF) 0.720 3 0.720 3 0.726 3 0.720 3 0.720 3
R A% 100 100 100 100 100
B R /kW 5.05 5.036 5.056 5.056 5.056
AL E/KWh 22223.66 22223.56 2223037 2223037 2223037
I 453/ kW 704 660.8 816.3 816.3 816.3
ARG R Rk Wh 2814 2 646 3029 3047 2318
(T 99.985 98 99.986 22 99.985 874 99.986 246 99.989 013
FARLEE B R A5 AL IR ]/ (min/ ST T) 0.008 9 0.0149 0.060 6 0.006 3 0.029 5
FALTBEBE AR A AT /(WY JT TE) 1.557 23967 4.8209 0.157 1.613 8
A B A B/ (kWh JT ) -0.036 85 -0.034 05 -0.036 85 -0.036 85 -0.036 85
FAL B U (KWL TT) -0.055 -0.965 -0.055 -0.055 -0.055
AT EE B D R /(KW T 0) 0.562 4 0.777 8 0.562 4 0.562 4 0.562 4




_54- ® & AEY B

T T 0.10
6 -
sL 0.08
g4t J0.06 2
= =
S ot :
z —0.04 g
< 2r =
L J0.02
0 0.00

s1 2 s3 S4 S5
4 B IERRERITLL

Fig. 4 Comparison of partial indexes
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