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Power distribution strategy of electric vehicles for emergency control

YUAN Xiaoxi', LI Xianglong', SUN Zhou', DUAN Xiaoyu®,
ZHOU Wenbin', LIU Xianglu', HU Zechun®

(1.Electric Power Research Institute of State Grid Beijing Electric Power Company, Beijing 100051, China;

2.Department of Electrical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: As a mobile energy storage resource, electric vehicles can participate in the emergency control service of
power grids through the aggregation of operators. The power distribution strategy of electric vehicle operators
participating in emergency control is proposed, and the means of electric vehicles participating in emergency control is
analyzed. The flexibility and economy of different types of electric vehicle users participating in emergency control are
discussed. The power distribution optimization model of electric vehicles participating in emergency control is
established by comprehensively considering the three control modes of load transfer, charge reduction, and vehicle-to-
grid (V2G), and the model is further simplified to a linear programming model by relaxation. The case study shows that
the proposed power distribution strategy can quickly and effectively realize the power distribution of electric vehicles for
emergency control and effectively activate the flexibility of electric vehicles within stations beyond traditional orderly
charging control.
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Figure 1 Self-charging power curves of typical
electric vehicles
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Figure 2 Control demand and time window
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Table 1 Parameters in electric vehicle charging orders
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unmet control demand after control
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Table 2 Achieved control demand and compensation

cost of control methods
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Figure 6 Charging/discharging power curves of an
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electric vehicle before/after control (load

transfer + charging reduction)
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Figure 7 Charging/discharging power curves of an electric

vehicle before/after control (load transfer + V2G)
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Figure 8 Charging/discharging power curves before/after

control with some control methods
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Table 3 Achieved control demand and compensation cost of

control methods under different price settings
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3 0 0 24.6 25.85
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