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Research on comprehensive trading decision of renewable energy in power

market considering the risk aversion and demand response

CHEN Hao, TIAN Lin, SHENG Jiansheng, ZHANG Yunyong, LI Ren
(Guangdong Power Exchange Center, Guangzhou 510062, China)

Abstract: The proportion of renewable energy in the supply side of the electricity market is gradually expanding, whilst its
supply uncertainty increases the risk of electricity market trading. Under the background, an integrated trading strategy is
proposed considering the day-ahead electricity price and supply uncertainty. Firstly, renewable energy aggregators utilize
the demand response to deal with the uncertainty of electricity production. Then, they make a contract with demand
response operators by comprehensively considering the contractual settlement price and activation charge of demand
response. After that, the power is transferred according to demand. The cost of demand response switching to different
times is decided by the contracted power, no need to consider when and where they will be used. Secondly, the operator
participates in day-ahead market transactions through non-contractual demand response and further increases its revenue.
Finally, the conditional value-at-risk (CVaR) by assessing expected cost volatility. Thereby, the risk aversion is
incorporated into the decision model to avoid overly conservative trading scenarios. In the end, the proposed decision
method is evaluated in a test system to validate the effectiveness of the method. It is shown that the proposed method can
increase the expected returns of different market participants while reducing the associated risks.
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Table 1 Optimal wind power transaction situation

without considering the demand response

a A W4 /T VaR/Jt CVaR/7t
0.95 0.01 63173.69 60 824.35 60 295.32
0.95 0.10 63173.69 60 824.35 60 295.32
0.95 0.20 63 169.36 60 845.78 60 316.36
0.95 0.30 63168.31 60 851.3 60 319.49
0.95 0.40 63168.31 60 851.3 60 319.49
0.95 0.50 63168.31 60 851.3 60 319.49
0.95 0.60 63 157.55 60 798.68 60 329.82
0.95 0.70 63 144.02 60 767.34 60 336.44
0.95 0.80 63 144.02 60 767.34 60 336.44
0.95 0.90 63 144.02 60 767.34 60 336.44
0.95 0.99 63 144.02 60 767.34 60 336.44
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Figure 9 Comparison of expected profit and CVaR

without considering the demand response
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Table 2 Optimal wind power transaction situation

considering the demand response

a 2 i35 /G VaR/7E  CVaR/3t
0.95 0.01 64 272.0 61757.8 61757.8
0.95 0.10 64 272.0 61 757.8 61757.8
0.95 0.20 64 270.3 61 766.5 61 766.5
0.95 0.30 64 262.7 61 789.0 61 789.0
0.95 0.40 64 248.9 61 818.2 61 818.2
0.95 0.50 64 209.5 61877.1 61877.1
0.95 0.60 64 130.1 62 007.4 62 007.4
0.95 0.70 64 123.7 62 011.6 62 011.6
0.95 0.80 63 847.4 62 136.9 62 136.9
0.95 0.90 63 824.9 62 156.2 62 156.2
0.95 0.99 63 543.0 62 196.3 62 196.3
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