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Abstract: With the continuous advances in carbon peaking and carbon neutrality goals, the
installed capacity of renewable energy will continue to grow. However, renewable energy power
generation is unstable. Therefore, it is essential to analyze the impact of changes in the installed
capacity and energy storage system capacity of renewable energy on power grid performance.
Considering wind power, photovoltaic power, thermal power, and energy storage, a power
system dispatch model of one province grid is proposed in this study, and information gap
decision theory and the Monte Carlo method are used to simulate the uncertainty of user load
and renewable energy power generation. The simulation results show that, when the installed
capacity of renewable energy is doubled, the proportion of renewable energy power generation
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increases by 62.6%; also, the operating cost increases by 18.7%. When the energy storage
system capacity is increased from 0 to 15 GW, the operating cost decreases by 14.4%, and
the proportion of new energy power generation increases by 22%. In addition, when the new
energy consumption rate is lower than 95%, an increase in energy storage capacity will mainly
increase the new energy consumption; when it is higher than 95%, an increase in energy
storage capacity will significantly reduce the power grid volatility. This study provides certain
guiding significance for configuring the installed capacity of renewable energy and energy
storage systems for constructing low-carbon energy and smart grids in the future.

Keywords: energy storage system; power system; renewable energy; installed capacity; Monte

Carlo method; information gap decision theory
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Fig. 1 Typical daily load curves for one province
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Fig. 3 Uncertain power system dispatch model applying Monte Carlo methods
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Table 1 Installed capacity of thermal power and

renewable energy power generation in one provincial

power grid
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Table 2 The average value of Monte Carlo

experiment results of one provincial power grid
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Fig.4 The impact of energy storage system capacity
changes on power system operating cost
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Fig. 6 The impact of energy storage system capacity
changes on renewable energy consumption rate
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Fig. 7 The impact of energy storage system capacity
changes on power system frequency fluctuations
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capacity on power system operating cost
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