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Modeling and Simulation of Battery Power Storage System of

Wind Power Generation
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2. School of Electrical and Information Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract : For wind power operation personnel better grasping the theoretical theory of battery energy storage
system, simulates and analyzes the system operating conditions, analyzes the working principles and mathematical model,
and applies Matlab/Simulink software to build simulation model of battery energy storage system. Under the three wind
models of gust, gradual wind and random wind, makes simulation analysis. The result show that the simulation model is
correct and effective.
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Fig. 6 Simulation model of wind turbine based on battery energy storage system

FE 3T E W E RS X T & L B,
R FHRAR R85 LA A8 2K i 5 SO RS R R A 75K
fift. DFELSEBEBEMT . R & B HLAY e th R
M 1.5 MW, Fi el A E(E N 690 V. (B &L
B ), #AHEH 50 Hz 5 sK@ERL & LI E T
B4 0.017 Q, EFHUEH 0.003 L, HXt%Ch 32, I
PO 0.003 S L FHIMABEHE R 610V, %5
TR 500 kKVA/S MT 5 HL XIS 366 25 (%) T 00000 R 45
FEHN 1100 V, HIZREEFH IGBT, MR,
2.5kHz, 7N C,=6 x 107 pF, Hith&ai il L=

0.001 2 Lo FrA (i BARR bR L EHE R, HEH
HHIE BOBUE (A I SEME .l step (55 45 E RN AY
WG o X TR, B 9 IF M DR PR e E
0.4 MW TGRS EOK R R AL HL
(ki th R P, MR PAFEZER], EIE, E Lt
fEBE RGBT I R, REXS ZE(E R AT
A kM

XEF R E LTS, Kl B E T LR
AR . R DL A XU [ XL gk KURTRE BIL
R, AniE 7 R



551 4 R, F R RBE IR RS S E 21
14 0.7
121 0.6
zhor ~ 05t P
24 : |/
Ny & 04
§4, % 03F P
2| B 02}
. 0.1
0 1 2 3 4 5 6 . . . . .
s 0 1 2 3 4 5 6
a ) [QFJXL s
12 a ) Jf 19 Ty 52 R R BIL At 2
10f 05
; st ~ 0.4
& 503
2 °f 02
g 4r ﬁup
2rF = ok
0 | 2 [ﬁ 1 5 ¢ 0.1
s -02 s s s . s
b ) HiiE X 0 ! 2 e 4 i 6
10 b ) f# AR R Gk %
8 Eo #hist RUEE THFEIRTEE
Aﬁi qs Fig. 9 Simulation waveform for gradual wind model
@_ 4 1.5
7‘3
2 t 10
. G P
0 I 2 3 4 5 6 5% A P, A A
’ = osp i T
c ) BEHLR U l t V VY
@7 MR T R
Fig. 7 Diagram of wind speed model 0 1 2 " 4 5 6
TEATR B RGEA R T, Ff R P UL B4 a ) 3 [ 2 3 AR Bt D)
T P, Mg R Gekin th 24 Py B0 HpIE A&l 8~10 03
B .
0.7 é
06 ¥ o5
~ 05 /[\\ P B
2 04 Z1.0 ‘ , , . ,
% 03t r 0 1 2 3 4 5 6
B 02 e N
ol b ) fifi it F 4 b o %
. \ s E 10 RENREE THHEERE
0 ! 2 ,/2 4 > 6 Fig. 10  Simulation waveform for random wind model
a ) F 100 30 3 R H BLEY ) 0% HIE 8~10 ATLAE . FEAFRGEBRIT,
04 T YRR A i I M SRR E KU B i s 2
031 P, FIE F A RE R SIS DR Py R AR T ARCR I
I b SR A B R R R, Rt LAY
g o s ThA /), HOEE, B RIBAERE RGITAA, H
= YN NV N N
-01F a1 Tl A M UL L ) o R 2 X A T
-02r W ) S A A, XUHS LA S S o, B T
B T T T WA P, I, B RGERTFIA S, Tl

t/s

b ) fifi fiE R GE i )R
B8 MEREETHHEREE

Fig. 8 Simulation waveform for gust model

D (R R R i ), SRS, M)
R P AT AL TR P RN Lt i RE R S
IR P22,



22 WoE Tl K

2016 4F-

B2, SSEPrEOMLL, 05 RAFE —E iR
Z5o HEZFE. SEREIFMAFESFFE; &
s 25 T SO0 478 i P B 2 T B W 5 FL R DB AT AE A
AT R

4 GE

ARSI T EHAERE R AR TAR IR,
P4 B HL T O AN R DT B B E R, R R
Matlab/Simulink #E7 AHN F 07 FLBERY . i FLE5 R K
WY BRI WA R A TR XURTBE AL AT B XL
HL I D) 3R, TE B AR ST 2 1 25 Pl Tt £ B R
GARLZE AR, AREAT P RETER
LA RE 1Y XU & HL 2R 48 1 1) 3 48 1 SR

S & k-

(1] %%, REER, B, % X kh A K R

ZRAR[). R, 2011, 32(8) : 64-72.
LI Junjun, WU Zhengqiu, TAN Xungiong, et al. Review
of Wind Power Generation and Relative Technology
Development[J]. Electric Power Construction, 2011, 32
(8) : 64-72.

(21 XUtebk, SCEhFE, PN, S5 XU IR BORERERCAR

WFEHERE(T]. H I RGP RIE R, 2013, 41(23) : 145-
151.
LIU Shilin, WEN Jinyu, SUN Haishun, et al. Progress
on Applications of Energy Storage Technology in Wind Power
Integtated to the Grid[J]. Power System Protection and
Control, 2013, 41(23) : 145-151.

31 3k 55, AvlEE), A, S HIREREROR TR
SYBTIIL. ARZRHLT), 2008, 36(4) : 91-93.

ZHANG Yu, YU Guogin, SHI Mingrong, et al. Review
of Energy Storage Systems[J]. East China Electric Power,
2008, 36(4) : 91-93.

(4] K352, B B, SRR SERERORAER S RGP
FI). R, 2008, 32(7) = 1-9.

ZHANG Wenliang, QIU Ming, LAI Xiaokang.
Application of Energy Storage Technologies in Power Grids
[J]. Power System Technology, 2008, 32(7) : 1-9.

[5]1 BRE®, XId&os, Pk HMERERITEIF AN

KA RGERIN ] AL TR, 2001, 21(12)
63-66.
CHEN Xingying, LIU Mengjue, SHAN Yuanda.
Application of Super Conducting Magnetic Energy Storage
System- SMES in Wind Power System of Network Forming
[J]. Proceedings of the CSEE, 2001, 21(12) : 63-66.

(61 &WEAR, T B, BiEs: iUk RGP RIS R
BRI AL AT, 2008, 15(2) = 88-90.

[7]

(8]

[9]

[10]

[11]

[12]

[13]

JIN Xiaodong, DING Ming, MAO Meiqin. Battery
Model of Distributed Power Generation System[J].
Electronic Instrumentation Customer, 2008, 15(2) : 88—
90.

vl A, BARHE, £ P, S ATEARRIE MUK
ROGUALERT]. W RGE R A sk, 2010, 22
(5): 1-15.

HUANG Hangi, MAO Chengxiong, WANG Dan, et al.
Modeling Summarizing of Distributed Renewable Energy
Power Generation System[J]. Proceedings of the CSU-
EPSA, 2010, 22(5): 1-15.

B B BoostHrifias KOFIBRAH A RYTE R I 58 (D). AR
B REAIRSE, 2000.

WEI Jin. The Research on Control Strategy Used in Boot
Converter and its Parallel Configuration[D]. Dongying:
China University of Petroleum, 2009.

4 B, RIEEH, W8 ETHIOK#ERIIEBRS
R R RBEERER Y SE I ]. 1R Tl R 2=2%4i, 2014,
28(5) : 59-63.

LI Yong, ZHU Xiaoqing, HUANG Ying. Implementation
of Maximum Wind Energy Tracking in Direct-Drive
Permanent Magnet Wind Power Generation System[J]. Journal
of Hunan University of Technology, 2014, 28(5) : 59-63.
T, WEY, R, AERER AWK B X &
R RG] B RG], 2010, 38(14) -
43-48.

WANG Wenliang, GE Baoming, BI Daqgiang. Energy
Storage Based Direct-Drive Permanent Magnet Synchronous
Wind Power Control System[J]. Power System Protection
and Control, 2010, 38(14) : 43-48.

sk 0%, TREGEEE. PWM B S HAERI M), JEat: Bl
BT R AL, 2003: 20-135.

ZHANG Xing, ZHANG Chongwei. PWM Rectifier and
Its Control[M]. Beijing: China Machine Press, 2003: 20—
135.

EWIRL, HRE, RSHE, KEEIRNS L)
REEHRIBFFEN). IR Tl K222, 2013, 27(4) - 61-
65.

WANG Gangyi, XIAO Qianghui, ZHU Guanghui, et al.
Power Control of Direct-Driven Permanent Magnet Wind-
Generators[J]. Journal of Hunan University of Technology,
2013, 27(4) : 61-65.

BERL, KRB, UTR, S ERERGERIRNS K E
HUEE S BB IR ], WL RGP RIER], 2012,
40(7) = 7-12.

LI Junhui, ZHU Yu, YAN Gangui, et al. Research on
the Control Strategy and the Design of Main Circuit
Parameters of Energy Storage System[J]. Power System
Protection and Control, 2012, 40(7) : 7-12.

(AEL 4. X8 M)





