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Synthesized evaluation of investment efficiency and risk ability of

rural network based on TOPSIS-gray incidence
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Abstract: As the country proposes the "rural revitalization" strategy in 2017, the rural power grid inevitably faces a
new round of upgrading and transformation. How to balance the benefits and risks of rural network investment be-
comes an important research topic in the future. Based on the analysis of traditional distribution network investment
benefits, this paper integrates environmental impact, ancillary services, and rural power grid investment benefits,
and proposes a new type of rural power grid investment evaluation system that includes project benefits, management
benefits, energy conservation, emission reduction, and value-added services. At the same time, taking into account
factors such as large investment volume and long period of capital recovery, the investment risk evaluation system of
rural power grid is introduced. Based on the TOPSIS-gray correlation degree model, the advantages and disadvanta-
ges of the data samples are ranked to reflect the completeness of the evaluation system. In order to reflect the com-
pleteness of the evaluation system and the adaptability of the evaluation method, different power supply companies
are selected for example verification. In summary, this paper provides power grid investment decision makers with a
comparison of different investment schemes based on multi-party risks to better maximize revenue.
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Figure 1 Investment benefits and risk system advantages
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Table 1 Agricultural network investment benefit

evaluation system
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Table 3 Raw data ofrural network investment efficiency
AF Al A2 A3 Ad A5 A6 A7
A 0.967 1690 0.108 3.33 2.98 99.03 1 360
B 0.865 1520 0.058 5.96 2.23 100 1275
C 0.854 4130 0.107 2.78 2.16  99.76 1 887
AF A8 A9 Alo  All Bl B2 B3
A 1775 146.52 5.4 47.98 24.71 96.54 98.67
B 1710 243.09 5.7 30.07 18.34 92.76 99.89
C 2190 377.18 5.1 65.45 37.30 95.23 96.49
AH B4 B5 B6 B7 B8 B9 C1
A 98.67 95.28 100.01 97.55 100 97.55 29.0
99.89 97.39 101.51 96.60 92.25 96.60 40.6
C 96.79 98.65 104.27 94.06 86.75 94.06  34.8
/NG| C2 C3 C4 C5 C6 C7 C8
A 20.7 8.6 29.0 5.2 4.5 5.2 1
B 28.9 10. 0 33.8 9.5 3.7 9.5 2
C 28.9 8.6 31.4 7.6 4.1 7.6 2
Ad €9 D1 D2 D3 D4 D5 D6
A 7 95 80 93 90 95 95
B 5 88 82 87 88 94 96
C 5 90 90 85 85 94 98
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Table 4 Investment risk scores for three companies
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A 0. 40 0. 60 0.65 0. 60 0.65
B 0. 25 0. 60 0. 40 0. 20 0. 80
C 0. 40 0. 45 0. 80 0. 45 1. 00
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