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Hierarchical optimization operation model for joint peak-load regulation of source-load-storage
in a high proportion of renewable energy power system

HE Ping', LIU Xin', GONG Zhijie', WEN Fushuan®, ZHAO Chen', LI Qiuyan’
(1. College of Electric and Information Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002, China;
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Economic and Technological Research Institute, Zhengzhou 450052, China)

Abstract: The high proportion of renewable energy connected to the power grid brings enormous pressure to the
economic operation of peak shaving. To optimize the economic operation, this paper proposes a hierarchical optimization
operation model for source-load-storage joint peak shaving which takes into account demand response. First, the fitting
degree between the net load optimization curve of demand response and the forecast curve of new energy generation is
taken as the upper level objective function, and the minimum total cost of joint peak shaving of each unit is taken as the
lower level objective function. Secondly, considering the constraints that affect the safety of system operation and peak
shaving and taking the power supply system in a certain area as an example, a comparative analysis is conducted between
traditional and power-supply side joint peak shaving schemes. It also considers the optimization results of joint peak
shaving after adding demand response on the load side. Finally, through the comparison of simulated data, it is found that
the cost of power side joint peak shaving is much lower than that of the traditional. Adding demand response to joint peak
shaving can achieve complete consumption of wind and solar power generation. The proposed joint peak shaving scheme
can reduce the wind and solar curtailment rate of a high proportion of renewable energy grid connection, and improve the
economic efficiency of system operation.
This work is supported by the National Natural Science Foundation of China (No. 52377125).
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Fig. 1 Traditional peak shaving method
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Fig. 2 Joint participation in peak regulation on

the power supply side
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Fig. 3 Double layer optimization design model
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Fig. 9 Output of each unit in the joint peak regulation mode

1800
1600 |~ p v
1400 |- §

1200 F 7
E 1000 | Py
o e A1 i
800 F 7222 BN &)
®] [
600 |- BB 5 A NI

‘  HFHHHHHH.

16:00  20:00 24:00

~ il

00:00 04:00 08:00 12:00
I 2

E 10 KA REAXNTHFRFTALAR

Fig. 10 Abandoning wind and solar power in the

joint peak regulation mode
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Table 3 Cost comparison of two peak shaving methods
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Fig. 11 Output of each unit under 1% capacity
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Fig. 12 Output of each unit under 3% capacity
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Fig. 13 Output of each unit under 5% capacity
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