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Mechanism analysis and optimal dead zone parameter of wind-storage combined frequency
regulation considering primary frequency regulation dead zone

LI Dongdong', CHEN Zhiting', XU Bo', LI Peihong', CHEN Hao’
(1. College of Electric Power Engineering, Shanghai University of Electric Power, Shanghai 200090, China;
2. East China Branch, State Grid Corporation of China, Shanghai 200120, China)

Abstract: At present, the influence mechanism of the frequency regulation dead zone on wind-storage joint frequency
regulation is not clear. Also it is difficult to obtain the optimal frequency regulation dead zone parameters of the wind
storage. Thus this paper analyzes the mechanism of wind-storage combined frequency regulation considering the dead
zone of primary frequency regulation, and proposes an optimal dead zone parameter setting scheme. First, from the
different frequency regulation characteristics of wind turbines and battery energy storage, a corresponding dead zone
model is established, and a frequency response model considering the dead zone of primary frequency regulation of wind
storage is established. Second, the influence of different characteristics inside and outside the frequency regulation dead
zone and different input stages of wind storage on the dynamic frequency are analyzed, and then the time-domain
expression of the maximum frequency deviation is determined segmentally. Then, to take into account both the effect and
economy of frequency regulation, an optimization method of frequency regulation dead zone parameters based on the
improved multi-objective particle swarm optimization (IMOPSO) algorithm is proposed. Finally, a simulation verifies the
effectiveness of the proposed method when the dead zone parameters of primary frequency regulation of wind storage are
set to 0.0579 Hz and 0.0386 Hz respectively.
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Table B1 Simulation parameters of this paper

ZH HlE ZH Bt

M(s) 5 a, 1.0
Dip.u. 1 a, 15
R/p.u. 0.05 a, 1.5

Tx/s 10 Asoco 0.5
F,/p.u. 0.3 Ao min 0.1

K, /s 20 Aot amax 0.9

K,/s 50 Af™ Hz, 50.5

Af™ Hz 49.5 - -
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