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Abstract: A comprehensive evaluation method for scientifically and rationally planning energy stations is of great
significance for the construction and development of new energy systems. Given that existing evaluation methods do not
fully integrate energy efficiency, energy quality, and carbon efficiency, and that there are issues with unidirectional
indicators in the evaluation index system, this paper first proposes an indicator screening method based on expert trust
propagation relationships. Then, considering the basic characteristics of energy stations, a comprehensive evaluation
system for energy station planning and operation is established, incorporating energy efficiency, energy quality, carbon
efficiency, safety, flexibility, and socio-economic benefits. This paper also introduces a comprehensive evaluation method
for energy station planning schemes based on the criteria importance through intercriteria correlation-vlsekriterijumska
optimizacija I kompromisno resenje (CRITIC-VIKOR) method. Finally, through case studies, the proposed method is
validated as capable of quantifying and assessing the comprehensive benefits of energy station planning and operation,
clearly ranking different schemes, and testing the method’s applicability and stability.
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Table 3 Standardized data of evaluation index for each scheme
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P, 0 0.27 0.30 1.00

P, 0 0 1.00 1.00

R P 0.07 0.95 0 1.00
KFE Py 0.07 0.50 0 1.00
Ps 027 0.81 0 1.00

Ps 0 0.92 0.53 1.00

P; 0 0.13 1.00 1.00

Py 0.01 0.84 0 1.00

i1 Py 1.00 0.84 0.48 0
KPPy 0.98 1.00 0 0.64
Py 1.00 0.81 0.31 0

Py 1.00 0.46 0 0

P 0 0.81 0 1.00

W Pu 0 0.76 0 1.00
K Pis 0 0.93 0.12 1.00
P 0 0.95 0.04 1.00

sa Py 1.00 0.99 0.01 0
X P 0.29 0.44 0 1.00
P 0.50 0 1.00 0.33

Ay Py 0 0.44 0.13 1.00
K Py 0 0.36 0.16 1.00
Py 0.54 0.34 0 1.00

P 1.00 0.63 0.37 0

Py 1.00 0 0.85 0.23

ZUAL Pas 0 0 1.00 1.00
LA P 0.13 1.00 0 0.92
Py 0 0.98 0.02 1.00

Pg 1.00 0 0.83 0.42
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Fig. 5 Radar chart of evaluation index weights
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Table A1 Equipment capacity of energy station

B HE1L UEY JE3 EX
HefRwW 0 5500 0 5500
FEEA KA /W 5369 5369 5369 5369
KA TR KW 0 0 2740 2740
AR KW 5640 5640 5640 5640
PRSI KW 5302 5302 0 0
HLfi BE/kWh 16 500 16 500 16 500 16 500
B KA)/m’ 20 000 20 000 20 000 20 000
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