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Fig. 1 Schematic diagram of propagation of industrial
risks within resource pool
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Fig. 2 Distribution of capacity stability coefficients of
stability-oriented and traditional resource pools in three
types of risk scenarios
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Capacity Stability Optimization Method for Resource Pools of Virtual Power Plant
Considering Industrial Risk Propagation

WANG Pengl'“, SUN Nai*, CAO Yujz'eS, DING Yz‘/umg3
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources
(North China Electric Power University), Beijing 102206, China;
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3. National Institute of Energy Development Strategy, North China Electric Power University, Beijing 102206, China)

Abstract: To overcome the continuous impact of industrial risk propagation on the resource pool capacity and enhance the long-
term stability of commercial operation of load-type virtual power plants, this paper proposes a structural optimization framework for
resource pools considering capacity stability constraints from the perspective of system resilience. A production-electricity coupled
network is firstly constructed, and a susceptible-infectious-recovered-susceptible (SIRS) model is introduced to simulate the risk
propagation process within the resource network, thereby characterizing the impacts of economic disturbances on the resource pool
capacity. On this basis, capacity stability constraints are introduced to construct structural optimization model for resource pools.
Case study results show that the capacity fluctuation amplitude of the optimized resource pools under typical impacts decreases by
about 30%, and the income increases by about 2.8% , while maintaining stability and adaptability under varying infection
coefficient conditions. Further analysis indicates that the introduced constraints can enhance the capacity stability through improving
the distribution of resource industries. The research results provide theoretical support for the transition of load-type virtual power
plants from being merely “aggregatable” to achieving “sustainable” operation.
This work is supported by National Natural Science Foundation of China (No. 52507092).

Key words: virtual power plant; resource pool; capacity; stability; risk; propagation model; production network; stochastic

optimization

74



