$549% %5 A ERBEY DA Vol.49 No.5
20213 H1H Power System Protection and Control Mar. 1, 2021

DOI: 10.19783/j.cnki.pspc.200472

E TS TERYS SOC & R RUiEsE— ST HI SR %

FEM, B PR G R K LER, BN

1. ARE) ZRG AR S ZELRFTBRAFTHETLERE (RE I KF), T+ T4 132012;
2. WL ZFEFERIRARN S, Hi Au 310001; 3. AL R NS BEBEE, JhH B% 512026)

FHE: RmsscoR] F i Re TR 2 B — A TR SR, 1R — RT3l F i R 5354 SOC % £ (Dynamic Droop
Coefficient and Dynamic Reference of SOC, DDC&DRSOC ) I fif B — ViR AHE il SRR » 32 H DAL REATIBE [X R 4351
K i B ATRL AR R N R BL S SOC PR BL: FERSIRT L, LA SOC Flise KA (2 Al & 1 & 0 1
Ak RE IR LA 1E % g SOC HIMIAE IR /L; 7F SOC KB M B, B St il b 5 AR K 375 SOC 1 3t a4
VAR TV, ARG TR T SOC KA 75 3R -5 W 7k 52 e I it B Hh i se 7, o0 Wik U2 MR 2 ) 4 S B 4
SOC s HA i RE A MHAE « $2H 3 MNP TR T — IR AR S SOC 4R DA DX I 3],
TEYER S Ar DB RIS 1 A A 80 R URAIE T BT SRS 1R R0 17 485 R AR BH TR S SOC R IR IR L Sk 172
i 9%, ISRICR 5 5 4%

FEEIF: f%AE; SOC; — VR, failsem, Kk

Primary frequency regulation control strategy of energy storage based on dynamic
droop coefficient and SOC reference

LI Junhuit, GAO Zhuo!, YING Hong?, LIN Lin? SHEN Baoxing? FAN Xingkai®
(1. Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology, Ministry of Education
(Northeast Electric Power University), Jilin 132012, China; 2. Zhejiang Huayun Clean Energy Co., Ltd., Hangzhou 310001,
China; 3. Shaoguan Power Supply Bureau, Guangdong Power Grid Company, Shaoguan 512026, China)

Abstract: In order to efficiently use Energy Storage System (ESS) to meet the Primary Frequency Regulation (PFR)
needs of the power grid, a control strategy for ESS based on dynamic droop coefficient and dynamic SOC reference is
proposed. It is proposed to divide the ESS frequency regulation process into frequency regulation stage and SOC recovery
stage with the frequency dead zone of power system as the boundary. In the frequency regulation stage, the SOC and the
maximum frequency deviation are used as control variables to adaptively adjust the output of ESS to prevent the SOC
from exceeding the limit. In the SOC recovery stage, first, the dynamic SOC restoration reference adjustment method that
adapts to load changes is proposed. Then, a method for determining the output power of ESS that takes into account the
SOC recovery requirement and the power grid affordability is proposed. Finally, a double-layer fuzzy controller is
designed to determine the dynamic SOC restoration reference and the power of the ESS. Three evaluation indicators are
proposed to evaluate the frequency regulation effect and SOC maintenance effect. Taking a certain regional power grid as
an example, the effectiveness of the proposed strategy is verified under step load disturbance and continuous load
disturbance. The simulation result shows that the SOC maintenance effect and frequency regulation effect of the proposed
strategy is 9% and 4% higher than the comparison strategy, respectively.
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Fig. 1 Primary frequency regulation dynamic model of
regional power grid with ESS
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Fig. 2 Framework of primary frequency regulation
control strategy of ESS
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Fig. 3 Schematic diagram of load change trend
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Fig. 4 Schematic diagram of the adjustment method for
SOC restoration reference
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Table 1 Language table of the control rules for SOC restoration
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Table 2 Language table of the control rules for the
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