274 2
20254E3 H 15 H

DOI:10.3969/j.1ssn. 1009-1831.2025.02.014

B &R M E R

Power Demand Side Management

Vol.27, No.2  Mar. 15, 2025
SCHRFR A - A

FE 43S TM53; TK02

X EHS:1009-1831(2025)02-0088-05

£F SRR RS M R G IR S

RIEW', ZFE BEER W OE
(1. B3I ARG H MR NG 3 30 434020;2. AdAHZ K5,
M ME 411201)

E SEIERIE 35T, 8 T IMiBRE R 58 (energy storage system , ESS) #5 il i B A7 46 (AR IS, $E B — AT i
R ESSHEMIRS o A1 1550 -1 425 ) SR FEAVR 38 8 DS A A7 A6 A AR 07 S AR R T ESS 25 Bt s ], A 07 SE R BR K | ESS 75 5 T oK ik
Ko FIHEBRIZEZM , BE53 BT I BRAR A AE IR 4 1 5 e IS B Z B, P4 S 0 e T B uk i i ESS Fe il , S th 45k 2
BBk AT A8 N s i R b AR SR e/ ME ESS AR TR oK o A R w a8 IS A B R S5, e e
JTF IR TR BRJE R IRE S MW OB HB s DA 90IE 1 i ) ESS Pl A S rE A

KGR DRI AN s e RGeEE o s AR HER s B

Research on controller design method of two-parameter energy storage system

based on second-order filtering
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(1. Jingzhou Power Supply Company, State Grid Hubei Electric Power Co., Ltd., Jingzhou 434020, China;
2. Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract : To reduce the phase lag existing in the control process of energy storage system (ESS) in the photovoltaic fluctuate suppression
scenario, an innovative ESS controller based on second-order filtering is proposed. The effect of the phase delay characteristic of the tradi-
tional smoothing filter on the ESS capacity is analyzed. The larger the phase delay is, the greater the ESS capacity demand is. In order to
eliminate this effect, the lowest order of the controller that can eliminate phase delay is the second order, and an ESS controller based on
the second order filter is derived, and the control parameter design method is proposed to effectively reduce the phase delay in the smooth
control process and minimize the ESS capacity requirements. The controller is simple in design and contains only two control parameters,
which can be applied to practical projects. Finally, the power data of a SMW photovoltaic power station are used to verify the effectiveness
and superiority of the proposed ESS controller.
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Fig. 3 Photovoltaic power and grid—connected power
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demand under different filtering time constants
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