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Table3 Microgrid indicator data
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Benefit Evaluation of Multi Energy Microgrid Based on Prospect Theory and VIKOR Method

MEI Wenming"™ 2, LI Meicheng', ZHANG Yuwei’, YANG Jun®
(1. State Key Laboratory for Alternate Electrical Power System with Renewable Energy Sources (North China Electric
Power University), Beijing 102206, China; 2. State Grid Corporation, Beijing 100031, China; 3. Wuhan University,
Wuhan 430072, China)

Abstract: In recent years, with the shortage of energy and the growing problem of ecological environment, multi-energy
microgrid has received more attention as a new power supply mode. Therefore, the scientific and comprehensive evaluation of
the comprehensive benefits of the multi-energy microgrid considering the access of distributed new energy can provide guidance
for microgrid investment and has high practical significance. Under the above background, a micro-network benefit evaluation
method based on prospect theory and VIKOR method was proposed. Firstly, according to the development characteristics and
actual attributes of the microgrid, a comprehensive evaluation index system of microgrid benefit considering economics, energy
utilization efficiency and environmental factors is constructed. Considering the subjective risk preference of decision makers,
the prospect value function is established according to the prospect theory. The AHP method and the entropy weight method are
used to carry out the subjective and objective comprehensive weighting; then the VIKOR method is used to analyze and evaluate
various microgrid schemes. Finally, the simulation proves that the VIKOR evaluation method based on prospect theory has higher
rationality and effectiveness. Moreover, the photovoltaic microgrid system has low annual operating cost, energy saving and
environmental protection, and the comprehensive benefits are relatively high.

Key words: distributed energy; microgrid; comprehensive benefit; prospect theory; VIKOR method
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