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Research on Compound Energy Storage Control Strategy for PV-storage Linkage System
CHENG Tingting, WANG Zhigao, FAN Weiqiang
(Xi’an High Voltage Apparatus Institute Co., Ltd., Xi’an 710077, China)

Abstract: As for the randomness and fluctuation of output power in grid-connected photovoltaic system,
a single energy storage form cannot meet simultaneously the common needs of both power type and energy
type. In this paper, a kind of compound energy storage control strategy based on SOC value of super capac-
itor for photovoltaic power generation system is proposed so to achieve smooth grid connection of photovol -
taic output. Firstly, the effect of compound energy storage on the stability of PV grid connection is ana-
lyzed. Then, the compound energy storage control strategy based on SOC value of super capacitor is intro-
duced in detail. Finally, a simulation model is set up in Matlab/Simulink to simulate photovoltaic smooth
grid-connection and constant power grid-connection. The feasibility of the composite energy storage control
strategy is verified by the simulation result, which can cooperate well with photovoltaic grid-connection
and play a prominent role in smooth fluctuation and peak cutting and valley filling.

Keywords: photovoltaic grid-connected; compound energy storage; control strategy; smooth grid connection

0 Bl§

H XU ™ H AR 5, 5 B AR B, R
TR IR K k" AERERA F W B RE A
WL Bl MR T RE R A R SR PR T, JE A
A FOCIR I RGP A5 3 AR

FIRT, fEREBL A AR B2, A v AR AE |
A R AERE B AERESE , b IR RE A
RIS K ] g DR BN i R AR
R RUHRE I e KRR DR FEROR, RERS PR
UEIVRYIE S ERE EPEN R aa a5 1E DO R N )
RPN B 5 T FE B 9 P R I R RE B 2 — el

s A H9:2024-08-13
. 92 .

Wi SO 2 2, A S ik BB B A Al K i BESSE . FLAT,
B — Bl BE A S LR L, e n Bl fef 75
HLYh S PR AT S A (EUR AR R L AR
AR 1 — s i B , SR ik — Bl RE TR 200k
[F] Ef i 2 T A< 2 | RE L 2 IR A A5 0K, TE IR
AEAT ISR EOR AT SR, DA X AR 20 T,
T RE U A 9 5245 A B AR Gl o i 2
M5 RHRE R G (AR TR & BUAEBE R 4L, hybrid
energy storage system, HESS) ) G 2 P Fh 2l 2
FhIETIR fEREAL G 7F —RIE U 5 TR R RE R 4L,
N4 o it FIE 28 G0 A9 D 304 BE L B B2 LR 7
iy B4 5 S FHPERE™ s K A A A BRI T



2024 4F55 6 4] A4E A —FHITOLEIR S R E A R RESS H SRS 72

(BE2168)

RIFM R GE T, 7T 3853 KA S5 RUERE IV 4 5L, o0
JR AR e v %) BEAILAE | T Pl 25 () 2L, R I )
B LIOGAR AL IRAETF  , 3x 26 Bl 1 Al 4R
RER I A Je X fif R Y iy e U5 S I 5 PRI ¥ Y [ i
BAEZEWE L,

HT, A AR RE RO B O E, SCHR[16)F
JH R I ASTAS] 425 ] St ik o XU HRL 37 R R ) 220 ) 3 g
B, B 4 A4 T SRS A RE A8 AT XU H I I i
SRR, 1 2080 S L DR 5 E AR 3 e 2=
{6, 17 HLRE 98 {1 1R & fiff B8 28 40 1Y HL W i HOIR 2SS
(state of charge, SOC) ¥ il 76 & G [l N 5 SCHR[17]
PR T BT I ERA N IR0 FL U P R A R SR
H I AR AR5 T TR R 4 e it
W AT REVE , Z2 i 1 HL RS AP A L

ARSCFFE TR T HYCE A M R 25
RIGEREFOAR , $2 th —Fh B TR0 R A 4 SOC fHN A
B RIGERERE ISR . 76 Matlab 7 B4 v, 35 2%
SEH 40 kW DGR K U BEARY , Sk FH A 5 B e
il KM, 58 V- T A I R R E Dy A9 R 5 55 OF
H5 e iR SR IC i R G T L, T E
GEREIE T A B REHORTECIR L R G
AT A

1 E&MEEXRKFMNBEEIER

TECIR KRG, R & BUGERE  TE RS 1%
GO RGP RIEA EAMBER R TIRER SRR
PRYERE, T ELfE AL R GTis T R i

ARSCEFEA B M A i A AR B AL, AEO L
Wesh R Guia AT LA LU LA T5 1 .

DRBEOUIR R B %4z tr o [ RRBA B
RLCBATE RO I, AR % e DA A, 8 I AN R
AR BRI T2, I B A 3y 2 K T R )
R & TURERE R G i s R RE AL, #h SR
IR, AU L i R G IE R 817, JLhKEkS)
ARG S A RIHE TR ILIEL 1, 56 R 2R A
FEIE 38 5 L AN SED R I, SE BT R DR E 5

2) IR K B R Bl o AR e H
JE VLR BHYG AR, 32 AR SR BOR, e it 3
FATAE—E IR I 3l , P & TR RE R G 1Y
R 2 HL AR A D S DR SRR , BE RS 31 2
Pl ASE I WL R A PRI a1 R R
i R[] 15 Sk 27 H LT 1) PR D) , O OR
B R AR S 5

3)HISER B K AR R . fE R 5
FERERGMEC G T, LR A BT LT ARLE MPPT £

X AFEFOLI O, Z R I RE R B I AFEER
SRR L S B RE DR T R AL, D i i sl
ARG TE R B TR ILIE 25

4 BRI RGBT A . A ISR &
Gt , [ 55 A HEL 2 ek IR OG AR 501 3 2 19 I 090 T 5 AH Xof
P, AT LR OR L A B3 RAS . (5
TUREREBOA AR, A7 R AR R e 1 SE i e )
FU, At R 4 7 i, R AR BE R e RO 4
P

- | k&
[tk F—-{pomch= :
: ! | 400VAC [
| Eéﬁi : {DC/DC_I___E““':
| s ——{pemck= !

El1 XBEIRFLXBARIIEITRHEE
Fig. 1 Operation characteristic diagram of PV-storage
linkage system in case of insufficient power generation

| HAR | DC/DCE—, :
M |—Lfpopd—=eond = e

2 RBEERHIRGEREFEERIBITEEE
Fig. 2 Operating characteristic diagram of the PV-storage
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Fig. 4 Structural diagram of PV-storage linkage system
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Fig. 5 Photovoltaic output and grid-connected power
diagram
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Fig. 6 Charging and discharging power fluctuation
diagram of compound energy storage system
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