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Research on optimal allocation of energy storage to improve the reliability of demand response
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Abstract: A demand response uncertainty model based on the user demand curve is proposed, which reflects the
uncertainty of user response behavior by the interval elastic coefficient, and the uncertain demand curve is obtained. In
order to improve the reliability of demand response, an optimal allocation model of energy storage of load aggregator is
constructed based on the interval number of user response deviation, and a Monte Carlo simulation is used to solve the
model to obtain the energy storage configuration plan. An improvement in the energy storage on demand response
reliability is evaluated. PJM historical data simulation shows that the proposed model and algorithm can effectively
improve the user's demand response deviation, optimize the load curve, and enhance the reliability of demand response.
This work is supported by the National Key Research and Development of China (No. 2016YFB0901100).
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Fig. 2 Operational model diagram of energy storage
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Table 1 Elasticity coefficients of demand
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Table 2 Elasticity coefficients of demand in scenario A and B

Yyt i B o F 3
[-0.104 0, [0.0120, [0.0140,
' -0.098 0] 0.016 0] 0.018 0]
[0.0120, [-0.1040, [0.0110,
Yz A ¥
0.016 0] -0.096 0] 0.014 0]
" [0.0140, [0.0110, [-0.1050,
I
0.018 0] 0.014 0] -0.085 0]
» [-0.1200, [0.0100, [0.0120,
' -0.090 0] 0.018 0] 0.020 0]
[0.0100, [-0.1200, [0.0100,
Y& B ¥
0.0180] -0.080 0] 0.0150]
" [0.0120, [0.0100, [-0.1250,
I
0.020 0] 0.015 0] -0.050 0]

WO B A R S R 3 PR,
=3 WREBSH

Table 3 Parameters of fluid-flow battery
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response under scenario A and B
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Table 4 Energy storage configuration scheme for LA and
annual revenue comparison
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Table 5 Improvement of response deviation after
allocation of energy storage resources
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