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Table 2 Heat collection and abandonment situation of

CSPS in each scenario
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Operation optimization and decision analysis of CSPS in

electricity-heat integrated energy market

LIANG Zheng',MA Zhicheng’, WEI Zhenbo',ZHOU Qiang’,SHAO Chong’,SUN Zhoubei'
(1. College of Electrical Engineering,Sichuan University,Chengdu 610065, China;
2. Electric Power Research Institute,State Grid Gansu Electric Power Company, Lanzhou 730070, China;
3. State Grid Gansu Electric Power Company,Lanzhou 730030, China)

Abstract: Aiming at the low solar energy utilization efficiency and the low degree of the market-oriented
transaction of concentrated solar power in China, the study of CSPS (Concentrated Solar Power Supplier)
participating in the transactions of electricity-heat integrated energy market is carried on. The bi-level mo-
del of electricity-heat integrated energy market involving CSPS and other entities is constructed,in which the
upper layer is the decision-making model of each market entity and the lower layer is the unified clearing
model of market operating agency. And the nonlinear complementary algorithm is used to solve KKT condi-
tion model. Taking an actual concentrated solar power station in China as the example,in a variety of
typical scenarios, the impacts of the external factors such as market type, network congestion, illumination
variation,and the internal factors such as heat storage capacity on the market equilibrium and solar thermal
revenue are studied, and the optimal allocation strategy of thermal storage capacity under the condition of
maximizing market profit is given. The results show that compared with only participating in the electricity
market,when CSPS participates in the electricity and heat market at the same time,its profit can be signifi-
cantly increased,the risk of congestion can be avoided and the utilization efficiency of solar energy can be
improved. Moreover, the market price can be stable and the network congestion can be alleviated so that
improving social welfare. The concentrated solar power significantly improves market competitive ability in
comparison of traditional photovoltaic with the same installed capacity.

Key words: concentrated solar power; electricity-heat integrated energy market; bi-level model; equilibrium

analysis;nonlinear complementary algorithm
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Fig.B2 Heat market clearing result in Scenario 1
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Fig.B4 Heat market clearing result in Scenario 2

2
=350 0 §
ﬁ 300 @
R 250 75 é
12 200
g E

150 #r
==l
ﬁ 100 150
50
5
4 8 12 16 20 24

-vaqﬂiffwﬁﬁ%-— A L L
I CsPsHbR J) —— i 2 i HLAf
I CHPSH R Jg—— 45 3

B5 7% 3 M AWIAHIELER

Fig.B5 Electricity market clearing results in Scenario 3
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Fig.B7 Electricity market clearing results in Scenario 4
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Fig.B11 Electricity market clearing results in Scenario 6
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Fig.B15 Electricity market clearing results in Scenario 9
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