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Fig.1 Absorbing intermittent process of energy storage
combined with AGC unit
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Robust dispatching of energy storage coordinated with AGC units

SUN Donglei',ZHENG Zhijie',MA Yiran®,HAN Xueshan®’, WANG Mingqiang’, YANG Si',WANG Yiqun'
(1. Economic & Technology Research Institute of State Grid Shandong Electric Power Company,Jinan 250021, China;
2. School of Electrical Engineering,Shandong University,Jinan 250061, China)

Abstract: Taking advantage of the fast regulation rate of energy storage to participate in the dispatching of
AGC(Automatic Generation Control) units,has an obvious advantage to deal with the intermittency of wind
and photovoltaic power. The existing dispatching decision methods considering energy storage are often unable
to accurately depict the effect of energy storage in dealing with the intermittency. Therefore,a two-stage robust
optimal dispatching model for energy storage coordinated with AGC units to cope with intermittency of
wind and photovoltaic power is proposed. The action trajectory of energy storage and AGC units in control
is abstracted as a process between any two moments. The characteristic of rapid charging and discharging
of energy storage is utilized to make up for the lack of response speed of AGC units and improve their
climbing ability to release regulating potential,so as to deal with the intermittent problem of renewable energy
power generation. The two-stage model has the characteristics of complex decoupling and large iteration
times, which is solved by C&CG(Column and Constraint Generation) algorithm. Example results show that,
compared with the model without considering the energy storage’s effect on intermittency,the proposed model
has stronger robustness, can effectively reduce the configuration demand for power system dispatching, and
has obvious advantages in economy and efficiency.
Key words: automatic generation control; energy storage; intermittency ; coordinated dispatching; robust optimi-

zation
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Table A1 Parameter of AGC units

k) 25
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a b c
110 25 10 0.00756 7.52 261
2 150 40 20 0.00451 7.94 357
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Fig.A2 Forecasting output power curve of wind farm

PN N ]

2 . . . )
00:00 06:00 12:00 18:00 24:00
[hEd

[ A3 SEAR TNt Th R i 2k

Fig.A3 Forecasting output power curve of photovoltaic
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