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Benefit allocation strategy for energy storage operators based on

insurance actuarial theory
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Abstract: Energy storage operators can enhance the reliability of power supply and mitigate the losses caused by power
outages. To further expand the application scenarios of energy storage for improving power supply reliability and
increase the profits of energy storage operators, a profit allocation strategy based on insurance actuarial theory is
proposed. Firstly, the Bithlmann premium model is constructed by fitting the distribution of power outage losses,
integrating credibility theory with the pure premium model. Then, a corrected failure rate model based on a health index
is established, and the minimum path method is employed to calculate the insurance indemnity probabilities for various
users in the event of a power outage. Lastly, by combining power outage insurance with peak-shaving and valley-filling
arbitrage, a profit model for energy storage operators is constructed to maximize their profits over the entire lifecycle,
which is then compared with their profits without participating in power outage insurance. The research findings indicate
that collaborating with insurance companies can significantly boost the profits of energy storage operators and accelerate
the recovery of investment costs.
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Figure 1 The benefit relationship among energy storage,

insurance and users in a park
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Table 7 Adjusted failure rate based on health

index for different devices K/a
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2 88.15 0.074 5 27 82.38 0.1128
3 76.25 0.0810 28 89.94 0.032 8
4 81.65 0.056 7 29 69.58 0.1259
5 81.65 0.056 7 30 82.38 0.112 8
6 85.91 0.087 5 31 78.41 0.070 2
7 70.37 0.119 5 32 78.96 0.067 7
8 82.38 0.112 8 33 83.67 0.102 8
9 78.96 0.067 7 34 83.72 0.049 5
10 83.67 0.102 8 35 87.33 0.039 0
11 78.96 0.067 7 36 82.38 0.112 8
12 78.41 0.070 2 37 75.28 0.086 4
13 82.38 0.112 8 38 81.65 0.118 9
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23 82.38 0.112 8 48 79.83 0.1354
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Table 8 Power outage probability of load points in

the park distribution network K/a
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7 0.607 6 14 0.509 5
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Figure 6 Comparison of power outage probabilities

by two methods
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Figure 9 Annual revenue of energy storage operators under

different energy storage equipment capacities
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Figure 10 Comparative analysis of investment and returns
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