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Abstract: A regional integrated energy system with multi-energy coupling containing concentrating solar power stations
is focused on. In consideration of the uncertainties of wind and solar output, the load, and energy purchase price and out-
put of heat storage devices in concentrating solar power stations, a multi-universe Algorithm-Bi-level optimal allocation
method of interval linear programming is proposed. The equipment type is selected and capacity is configured in the up-
per layer with the goal of maximizing the total income within the operating life, and the output of each equipment is
optimized in the lower layer with the goal of maximizing net operating income, so as to obtain the best configuration and
operation plan of the system. The results of the calculation examples show that the participation of concentrating solar
power stations can increase the coordination and optimization capabilities of the system. Compared with the traditional
algorithm, the multi-universe algorithm is used to solve the model, and the convergence speed is faster. At the same time,
the multiple uncertain factors in the system are taken into account. The optimal configuration method that considers mul-
tiple uncertain factors can make the net income more stable and increase the total income of the system.
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Table 1 Comparison of the results of different algorithms

HE PSO MVO
CCHP HL4H/kW 20 643 20 841
GB HI4H/KW 19 568 18 410
LA HLAL /KW 12 705 12 254
PtG HLLH/KW 3632 3041
e R E kW 1091 2986
Tt A B AW 2249 5000
fERSEE /M 2077 1019
ARG/ f T 143 987 145932
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