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Economic Comprehensive Evaluation of Micro-grid Planning Scheme Based
on the Ideal Vector Space Projection Theory
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Abstract: In order to scientifically evaluate the economics of micro-grid planning scheme, the economic compre-
hensive evaluation of micro-grid mathematical model is put forward based on the ideal vector space projection
theory. A comprehensive evaluation index system applicable to the characteristics of the micro-network planning is
built up, which includes initial investment cost,operation and maintenance costs,energy efficiency, environmental
benefits, reliability efficiency, effectiveness of government subsidies,loss reduction benefits,and delay the grid in-
vestment benefit, etc. On this basis, the optimization of micro-grid planning scheme is achieved with the ideal vec-
tor space model and gray vector projection principle. Through calculation and analysis of micro-grid demonstration
project on an actual ,the validity and superiority of the model is verified. The results show that the model can take
into account of the key index which may influence the micro-grid planning scheme and can quantize the advan-
tages and disadvantages of micro-grid planning scheme, and guide the investment for micro-grid planning.
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Fig. 1 Comprehensive assessment system of micro-grid
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Table 1 Index data of different schemes AT
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Table 2 Normalization decision matrix

EfER T TE2 T3 T% 4
Z 0.000 0 0.746 1 1.000 0 0.839 1
Z, 0.000 0 1.000 0 0.371 8 0.181 3
A 1.000 0 0.000 0 0.468 2 0.956 3
Z, 1.000 0 0.000 0 0.493 6 0.980 3
Zs 1.000 0 0.000 0 0.777 8 0.444 4
Zs 1.000 0 0.192 8 0.000 0 0.8313
7z 0.979 0 0.105 1 0.000 0 1.000 0
Zy 1.000 0 0.000 0 0.504 8 0.935 1
Zo 1.000 0 0.178 0 0.000 0 0.239 4
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Table 3 Weight of evaluation index

bR F AL WAL LR
A 0.121 3 0.081 4 0.103 5
Z, 0.093 1 0.146 8 0.117 1
Z, 0.1325 0.090 4 0.113 7
Z, 0.140 7 0.089 5 0.117 8
Zs 0.073 5 0.091 6 0.081 6
Zs 0.092 5 0.1111 0.100 8
Z 0.098 5 0.121 1 0.108 6
A 0.102 4 0.088 6 0.096 2
Zy 0.145 5 0.179 5 0.160 7
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Table 4 Projection value and optimal membership
degree of evaluation schemes

GRS Vi Vi u;
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3 0.162 8 0.236 3 0.253 6
4 0.224 5 0.221 8 0.5117
&GP SLAEAT

G ia I SC18-2 11/ J7 1 X% B8 3k A7 43 #r
SEIRGEIT WL 5, T S T B AT B R
B AL 2% 43 B 7 S BRI DR R T P AR
HEFP P A A 25 S S 2 IR — B, MR 1 N i
PRI 7 28, B UE 1 SCHp T B AR AL () T A

x5 IHERLK

Table 5 Comparison of the evaluation results

[ERiES X[18] [19] [20]
1 5.013 0.741 8 0.556 1
2 0.251 0.520 7 0.496 2
3 0.896 0.694 5 0.501 7
4 4.851 0.720 5 0.532 8
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Table 6 Comparison of model sensitivity
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