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energy storage combined system

BESS 5 il #% J& 3 20 7 ¥ 09 #h 28 th i, 2 LR
HL D P bR S RS A SE RS L
FEIH AR A . BESS 7R £z 1 1 g% 9 5 i T 8RR 4R
A [F] s H A BE R 48 (battery management system,
BMS) 5 i W 45 H1 b 41 SOC SR 828 B IF B4
BESS # il 4 . BESS 4 fill i 1 ¥ — 25 70 fifk o K
Dy P sy e OB e = B 2O . HE
R 45 5 B IR FEL 2y 25 R B BRUAAL vk 2 B0 B AR X Y
JUHL ) 3R YL B G it Py, 18 G 2 FE TR R Py o
9 3 B Tr 5 JR A Py 54T A0 B 45 75 R R 25 0
B (7 XD BB O 3 oy R IR S 8T 2)

46

LA SOC, fRIE L MLs 1T T4 FRRAS .
1.2 EFMAFHEZHERK

MAF J& — i {15380 0 8 5 0 — R 507 SC i, 7 27
ARBF5E S TR P 2 R . B T 808 i
DR B ARV K D s B R R AR
AR B AE g 2 HE 38 2 R S8 A TR 28 A7 X
B BT 1 5 90 i - ¥, 0T 1 RUHR T R B
BRI,

BT MAF 19 XU Ty 2830 2y 43 5 48 B 72 4n (]
2. Hid MAF 3B AR N .

NPy (k—i
Py ()= 3 (2)

2 o D R AE I 25 N O B dis B K 5 Py (R) H
Py 1 (k) 73 531 S e B 220 SR A5 1 ) 00 ek 50 405 0 5
o — MR UL, NBUR, Py 8O3 BRI SOT R )
BN IUE R SR BT BURESL A S A1

| + |
Pu | R Pu KLPWH [ | :PBora |BESSI4 | P
T N\ ! PR +

**********************************************

kﬂ‘;‘_” SR ST b
B i

N | k-1 SRR Z) |

RGBT i

2 EFMAFREZHH =R

Fig. 2 Fluctuating component extraction based on MAF
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Fig. 5 Time and frequency curves of wind
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Table 1 Performance indices of different methods
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Table 2 Cost of BESS with different
control methods
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Control Method of Wind Power Fluctuation Smoothing for Battery Energy Storage System Based on
Quasi-Zero Phase Filter

SHI Xiaohan', ZHAO Yawen', ZHANG Hengzru', WANG Xiaolei®, ZHOU Boxi®
(1. School of Electrical Engineering, Shandong University, Jinan 250061, China;
2. Huaneng Shandong Power Generation Co., Ltd., Jinan 250014, China;

3. Shandong Electric Power College, Jinan 250002, China)

Abstract: The output stability of the wind farm can be improved by using the battery energy storage system (BESS) to smooth the
wind power fluctuation, but the control method based on the first-order low-pass filter is prone to the introduction of the trend
component of wind power into the charging/discharging order of the BESS, which increases the demand of energy storage
capacity. Aiming at the problem, a control method of BESS based on the quasi-zero phase filter is proposed. Firstly, the impact of
time-frequency domain and phase lag characteristics for the moving average filter (MAF) on the charging/discharging control of
BESS is analyzed. Then, based on the central MAF algorithm, a quasi-zero phase filter with the approximate zero phase delay is
established by integrating the prediction information of wind power trend. Finally, the fluctuation component of wind power is
extracted by the proposed filter to significantly reduce the filter delay, and the trend component in the charging/discharging order of
the BESS is decreased. The simulation results of typical wind power fluctuation scenarios show that when the obtained smoothing
effect 1s similar to that of traditional low-pass filtering method, the proposed method can significantly reduce the maximum energy
fluctuation and cumulative energy exchange of BESS, thus the capacity requirements is reduced and the service life of BESS is
extended.
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