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Empirical study and analysis of provincial power grid development diagnosis based on the
combination of a subjective and objective weighting method
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Abstract: A method of diagnosis and analysis for a regional power grid based on the interval type-2 fuzzy sets and entropy
weighting is proposed. First, with a comprehensive consideration of multi-dimensional, multi-influencing factors,
independence and operability of the index system, a hierarchical index system for power grid development diagnosis and
evaluation is proposed from five perspectives: power grid development speed, scale, safety, efficiency, and benefits. An index
normalized scoring method for the index system is proposed. Also, a weighting method is proposed based on the interval
type-2 fuzzy sets and entropy weighting. This method can better characterize the fuzzy factors in the process of index
weighting. Finally, an empirical analysis is carried out based on the actual data from the Heilongjiang Power Grid. The
development of the Heilongjiang Power Grid is evaluated. The results indicate that the overall development of the
Heilongjiang Power Grid is good, but still needs to be improved in terms of grid-source coordination, grid-load coordination,
grid equipment level, and business operational status.
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Fig. 1 Index system for power system development diagnostic
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Table 2 Geometric schematic diagram of the
interval-type-2 fuzzy set
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C10 | FAf7AR HI ST AL/ KW/ kVA) | 0.76 | 0.992 C58 BT EE O 5 A3 R A (KW TG TE) 121 | 1176
cu B LR SR AT KW/km) 0.19 | 0.980 C59 S FA A 57 8 H B A(KWh/JG) 081 | 1.267
c12 SRR B A B MW 4800 | 1.632 60 EBITDA FIiE /% 8.26 | 0927
c13 R X B {1k LIS 25 /MW 4623 | 1471 c61 P % 67.78 | 0.927
cl4 “=35” WK/ KWh 15983 | 1.407 C62 EEF RN E% 9.74 | 0.903
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Fig. 3 Diagnosis and analysis of Heilongjiang Power Grid Development
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