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Energy storage capacity allocation and influence factor analysis of a power system with
a high proportion of wind power

SUN Weiging, LUO Jing, ZHANG Jie
(School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: Energy storage technology is an effective means of solving the problem of having a high proportion of wind
power consumption and improving system reliability. However, the different function orientation of energy storage, and
the selection of typical load and wind power output curves will affect the configuration result of energy storage. In order
to study the rules of energy storage allocation, multi parameter energy storage allocation models considering the
uncertainty of wind power, wind power climbing and wind power consumption respectively are established. The
configuration of different functions of energy storage is studied. Then, based on the principle of single variable and
correlation analysis, the influence of various parameters in the system on energy storage allocation is quantitatively
studied. The results show that reasonable access of wind power can reduce the required energy storage capacity, and the
reasonable access node can effectively reduce the network loss; the maximum energy storage capacity needs to be
configured when only relying on energy storage to solve the problem of wind power consumption. The time of use price is
the main price determining the allocation of energy storage capacity. Among the system parameters, the wind power
installed capacity has the greatest impact on the energy storage capacity and peak valley difference.
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Fig. 7 Distribution relationship between different access nodes
of energy storage and power purchase
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Table A1 Parameters related to lithium battery

ZH Hufh

e 25 BIWh 1000
BT BRI ZEIW 500

B BAS TG 2500
IBATYEY AR (TUI4E) 20
ok SOC ks 0.9
B/ SOC s 0.1
Pl 0.1
3t JE WA 10

* A2 DETERMNITNE

Table A2 Time-of-use tariff meter

e FLH/(T/kWh)
A 1—7 0.35
PRI B: 8, 16—18, 23—24 0.55
RS a): 9—15, 19—21 1

%= A3 RN AREE

Table A3 Different values of time-of-use

JG/KWh
WA PR AT RGN IR
12 0.66 0.28
1 0.55 0.35
0.8 0.44 0.42
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Table A4 Energy storage configuration under
different TOU prices

43S HLAN (JG/KWh) i RERC B 15 L/ MWh SR
0.80, 0.44, 0.28 8.15(5); 0.94(16); 2.11(28) 97 231
12, 0.44, 0.28 8.85(5); 0.76(16): 1.56(28) 123779
1, 055, 0.28 8.17(5); 0.93(16): 2.09(28) 114 303
0.8, 0.66, 0.28 8.20(5); 0.93(16): 2.07(28) 103 897
1, 0.66, 0.28 8.11(5); 0.95(16): 2.15(28) 117 705
0.80, 0.44, 0.35 8.15(5): 0.94(16): 2.11(28) 98 645
1, 044, 035 8.35(5); 0.93(16): 1.91(28) 112 144
0.8, 055, 0.35 8.15(5); 0.95(16); 2.11(28) 102 134
1, 055, 0.35 8.17(5); 0.93(16): 2.09(28) 115 717
0.80, 0.44, 0.42 8.15(5): 0.94(16): 2.11(28) 100 058
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Fig. A4 Load curves of different types
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