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Abstract : In recent years, power grid companies continue to increase their investment in distribution network. Howev-
er there is a lack of a scientific and reasonable investment benefit evaluation system for distribution network projects.
In order to solve this problem, this paper firstly constructs a two-level distribution network project investment benefit
evaluation index system from the aspects of equipment level, grid structure, power supply capacity, and newly added
power supply. Secondly, the analytic hierarchy process and entropy method are used to calculate the weight of each
index in the evaluation system. Then the game theory method is used to synthesize the two weights to form the final
weight of each index. Finally, the principal components of the evaluation index data of each project are extracted by
the nuclear principal component analysis method, and the investment benefits of each project are sorted based on the
comprehensive score of the principal components and the investment amount. Numerical simulation examples show
this method can scientifically and reasonably evaluate the investment benefits of distribution network projects and ef-

fectively guide the construction and transformation of distribution network.
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Table 3 Investment data of distribution network projects
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Table 4 Investment benefit evaluation index data of
distribution network projects
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Table 5 Judgment matrix between secondary indexes

LD A A, A Ay
A, 1.0 2 2 2
A, 0.5 1 1 1
As 2.0 4 4 4
Ay 0.5 1 1 1
As 0.5 1 1 1

He T E VAN $8 b D G BN B o AL b S DT
Y 5 3 LA 25 48 b 255 A BUEE L 45 350 B I BCET AR S P
mE 7 piR.

Xt AR R W F R A% 32 3 4 AT 5 4% 3 4
(R AE (AN BT STk R gk 8 fran. Hi € 8 ml A,
B4 A F R B TTER R T 1, MOk PRl 4
ARGy o B2 TS VE A 8 AR B a3k 9 R

165
z6 FMBAARERHK
Table 6 Weighting coefficients of evaluation index
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Al 0.053 0.026 0. 050

Ay 0.026 0.052 0.034

As 0.105 0.111 0.113

Ay 0.026 0. 045 0.032

As 0.026 0. 044 0.032

Ag 0.026 0.027 0.028

Az 0.026 0.072 0.039

B 0.026 0.071 0.039

B, 0.026 0.025 0.028

B 0.026 0.023 0.027

By 0.105 0.055 0. 100

Cy 0.026 0.036 0.030

C, 0.026 0.028 0.028

Cs 0.026 0.058 0.035

Cy 0.026 0. 054 0.034

D, 0.105 0.063 0.102
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D, 0.026 0.045 0.032

D, 0.105 0.022 0.092

Ds 0.105 0.055 0. 100

E. 0.026 0.029 0.029

E, 0.026 0.030 0.029
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Table 7 Weighting matrix of evaluation index data
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Al 0.035 0.024 0. 000 0.048 0. 050
A, 0. 000 0.025 0.023 0. 000 0.034
As 0.026 0. 000 0. 000 0.113 0. 000
Ay 0.007 0.032 0.015 0. 000 0.006
As 0. 000 0.010 0.032 0. 005 0.013
Ag 0.021 0.028 0.011 0. 000 0.021
Az 0. 000 0. 004 0.039 0.001 0.022
B, 0. 004 0. 007 0. 000 0. 004 0. 039
B 0.019 0. 000 0.015 0.016 0.028
B 0.023 0. 000 0.022 0.023 0.027
B, 0. 100 0. 000 0.053 0. 060 0. 000
C, 0. 000 0.024 0.013 0. 007 0.030
Cs 0.020 0.015 0. 000 0.011 0.028
C; 0.015 0.003 0. 000 0. 005 0. 035
C, 0.019 0. 009 0. 002 0. 000 0.034
D, 0.102 0.024 0. 000 0.041 0.002
D 0.013 0.028 0.028 0. 000 0.027
D 0.025 0. 000 0.032 0.002 0.018
D, 0. 000 0.088 0.092 0.084 0. 089
Ds 0. 000 0. 100 0. 000 0. 100 0. 050
E, 0.021 0.025 0.029 0. 000 0. 009
E; 0.022 0.024 0.029 0. 000 0. 009
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