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Storage system and control stratrgy research of stepwise and fast storage energy
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Abstract: Aiming at the low efficiency of energy storage devices of wind energy and solar power generating system
under the condition of breeze and weak light, a model of stepwise super capacitor to storage energy rapidly is proposed,
and a stepwise hybrid energy storage system which takes lithium battery and super capacitor as the basic energy storage
components is designed. Based on the feature of super capacitor charge and discharge, an energy storage device is
designed by setting multiple super capacitor in series connection. Using the feature of high energy density of lithium
battery, this paper designs and implements a device combining stepwise fast storage system with lithium battery. This
system realize the functions such as charging, controlling, protection, displaying and so on. The test verifies that the
system can solve energy storage problem in low voltage operation under the condition of breeze and weak light and
enhance the effectiveness of micro power source of utilization.
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Fig. 1 Charge equivalent circuit of super-capacitor
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Fig. 2 Discharge equivalent circuit of super-capacitor
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Fig. 4 Structure diagram of cascade energy storage system
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Fig. 5 A single capacitor charging circuit
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Fig. 6 Partial diagram of main circuit for super capacitor charging
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Fig. 7 Main circuit diagram of battery charging
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Fig. 8 Block diagram of detection control strategy
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Fig. 9 Circuit of detection control unit
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& 0% EP DA

-74 -
D7-1
K7-1© pl
i o—
ﬂn7-z
i
i
it
s ' N
it D7-3
i Q1 = BT71
Lﬁ R7-1
12 $BERHARIPIIX R ER
Fig. 12 Test circuit of lithium battery protection
sy +12V
R1 0C4-1
T — ';—‘
R2 @
i
R3 R4 i
i
Cl A
i
Ql E
13 FRE&HIKEENN R
Fig. 13 Test circuit of lowest charging voltage
5 iR

ASCHEH T B AR B DU TR A e
Y, IR F AR AR I R R I B L A BEAH 45
HHT7, R T AEIRES T, TR H R SR A T
T B RE VA BERCRAR I ). 2050 0F
T EARIAT, W TR KON R R RS,
$& i R AURIUS BH e & FEAT DO SR R

LB BT, TR Gk g S R R
PEL THFE L ILAE S R AR R L AE . T AT
ERE R LR, 19 H R i BIE A P IFRE; AR
P FE A B O R R R R B ) R, S O
HR A A RSP B 7 L R BRI R 205 AR
ALV AR B I EE  H A 7 FU P T T
ADCO809 S LIRS FL 3% RN e R AR A S B
FR R 00 L B PP PR O L B T, T e S e X R A
T BRIS AT I L S DO RELL A A e, IR RS —
R e S H AT R A5 2
S 3Rk
(1] ABRIF, FER, PV, 25 FET B 2286 B8 1Bt

(2]

[3]

(4]

(5]

(6]

(7]

WA B URHL S BT[], B R GEfRy HFifl,
2012, 40(10): 48-52.

Z0OU Heping, ZHOU Wei, SUN Hui, et al. Study on the
low voltage ride through of doubly fed wind generator
based on the supercapacitor storage[J]. Power System
Protection and Control, 2012, 40(10): 48-52.

I, T, AV RER i BE R G T
P B[] W R GRS, 2011, 39(9):
83-87, 113.

HUANG Yugi, FANG Binyi, SUN Jinfeng. Simulation
research on the microgrid with flywheel energy storage
system[J]. Power System Protection and Control, 2011,
39(9): 83-87, 113.

TKF, RIEV, B, & TR A EIE RSN
P B0 W 45 A S w1 B E R 4R, 2014,
29(4): 329-332.

ZHANG Li, WU Yanping, LI Chen, et al. Control
strategy for balanced discharge based on supercapacitor
storage system[J]. Transactlons of China Electrotechnical
Society, 2014, 29(4): 329-332.

SR, WA, B, SE B OFBAUBE R A SRR
R RI R BN D], ) BEG 3%, 2008,
28(4): 1-4.

ZHANG Buhan, ZENG Jie, MAO Chengxiong, et al.
Application of series-parallel energy storage system with
super-capacitor in wind power generation[J]. Electric
Power Automation Equipment, 2008, 28(4): 1-4.

G, PG, ST, B AR S E IR A
fifife REALN RN ). H &S A3k, 2010,
34(12): 85-89.

ZHANG Guoju, TANG Xisheng, QI
Application of hybrid energy storage system of super-

Zhiping.

capacitors and batteries in a microgrid[J]. Automation of
Electric Power Systems, 2010, 34(12): 85-89.

ZRAR, ST, WA MR IR R S
1) PR B4 SRS (D], FL IR, 2007, 31(3): 19-23, 34.
LI Haidong, QI Zhiping, FENG Zhiyue.
balancing strategy for supercapacitor power storage
system[J]. Power System Technology, 2007, 31(3): 19-23,
34.

FNE, BRI, B, & BYOLE-E RS i
AEFR S G A PRI T[], I R GRS #2701,
2014, 42(2): 1-6.

SANG Bingyu, TAO Yibing, ZHENG Gao, et al.
Research on topology and control strategy of the

Voltage

super-capacitor and battery hybrid energy storage[J].



AP, 5

B ef DO A fif BB R G T T S TSR AT

-75-

(8]

[9]

(10]

(11]

(12]

Power System Protection and Control, 2014, 42(2): 1-6.
AH, Jwgeat, SR, & SR TER AR S G
3 Ty 2 TN AEIY £) R B 1) 50 e 2 [P R G I D A0
FEHI]. W EER AR, 2013, 28(9): 2-10.

DENG Zhe, ZHOU Fengwu, JIN Linghui, et al. Power
optimal control of elevator brake energy recovery system
based on super-capacitor energy storage and adaptive
power-prediction model[J]. Transactions of China
Electrotechnical Society, 2013, 28(9): 2-10.

FEREA, W), — R TR 4 A A 4L IRk
MIfRE REE[I]. LR ZER, 2014, 29(1): 1-3.

REN Guizhou, CHANG Siqin. An energy storage system
based on series-parallel switchover of ultra-capacitor
banks[J]. Transactions of China Electrotechnical Society,
2014, 29(1): 1-3.

TN, R HUEBL S 32 CEOR M. Bt Ak
HiRAL, 2007

WiFsE, Rt RO AR XTI 5], H
MR, 2003, 27(7): 78-79.

YANG Xiuyuan, LIANG Guishu. Development of wind
power generation and its market prospect[J]. Power
System Technology, 2003, 27(7): 78-79.

Witte, RHE, W], & BUARESHIHEORTE KUGEHE
RGN ] KFHAESAR, 2004, 25(4): 530-540.
YANG Junhua, WU lJie, YANG Jinming, et al

Applications of modern control techniques in wind

(13]

(14]

[15]

[16]

[17]

energy conversion system[J]. Acta Energiae Solaris
Sinica, 2004, 25(4): 530-540.

sKifi gz, AOHER, WKk, &5 A A AR IR KU
M) TS EL 2003, 22(11): 2-6.

ZHANG Zhian, DENG Meigen, HU Yongda, et al.
Characteristics and applications of electrochemical
capacitors[J]. Eelectronic Components & Materials, 2003,
22(11): 2-6.

HEFH, R, B R EORIEARN M. Bt
A AL, 2006.

PICE. WHEHERI RG], dbat &880 HARAL,
2009.

SIMON P, GOGOTSI Y. Materials for electrochemical
capacitors[J]. Nature Materials, 2008, 7(11): 845-854.
PG RN vt DL O H 2 2R I B PR
IREARWIFE[]. HF i, 2002(1): 135-138.

LI Zhiyong. Performance study of DLC using Debye

Quality,

polarization cell simulation[J]. Electronics

2002(1): 135-138.

gt HEA: 2014-04-28;

{&El HHF: 2015-01-26

fEEEN:

XFF (1974-), B, L5, a3z, TE2AFEHE

BA ARG FFR,. E-mail: lzysyb@126.com

(%m#% 2 m)



