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Comprehensive control strategy of hybrid energy storage-based photovoltaic island microgrid
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(College of Electrical Engineering & New Energy, Three Gorges University, Yichang 443002, China)

Abstract: The output power of the photovoltaic island microgrid is intermittent and random. To ensure the reliability and stability
of power supply, the idea that combines the high energy density battery with supercapacitor which has high power density to form
hybrid energy storage system applied to photovoltaic (PV) microgrid becomes a research hotspot. On the basis of existing research,
this paper proposes a multi-hysteresis control strategy based on energy management. The energy storage system working state can
be optimized and the working life of the battery can be greatly improved by this control strategy. Using MATLAB/Simulink
software, a simulation module for PV Island microgrid based on hybrid energy storage is constructed, and the control strategy of
PV microgrid is verified and analyzed. Simulation results show that the proposed hybrid energy storage system can balance the
instantaneous power rapidly, optimize the microgrid operation, and ensure the reliability of power supply.
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Fig. 1 System structure diagram
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Fig. 2 Schematic of voltage inverter V/F control
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Fig. 5 Block diagram of battery control
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Fig. 7 Block diagram of supercapacitor control
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Fig. 8 Simulation model of hybrid energy storage-based photovoltaic island microgrid

i ELZHUNT « JEAR FES4E 25 584 16.85 kW,
& Hh A B 100 Ah, B HE240 V, B R AR
210 F, #5E HL5250 V. B REZ HLE500 V,
AR ) TA5220 V.o ¥ YR I I UA TAELETR
BEH25 °C, JEHE 1 000 WA R, 750.4 skt,
G FEITE 900 W/m®, 7E0.8 sAb ' I B AIK %5 700
W/m®, MRS KRG WEFR, ) F (A
Ml se

WP 1024 Tl AR Gt B3t . i1 9 &
gerh & ol e Y T, 22 o e AR EE A i
R E QAR 2. IWER LG, & il s
T KBS 2> YR B 51 gt 2h 2 55 A7 Ay Dl R ) 22
{H, FARM TR i EIOL A A AT Y, ek
DN R P AR i Y D

WE R, i1 R R & i e 7 UM &
T AR F R T, 220k R LA A A



- 126 - & 0% EP DA

f i A I I AR, I A,
UNIET CR TGRSR ST
HRRER AT, ERIFHORNER, FidE
AR e, R B R AR, R
PR, B IR SR, JeRbi
IR Seti 4 LA BT A S50k, %10t
FOBALEA D, FR AR R A,
SCHLAE AR R R, DLILE LI T
PERLEE, BRI At

=1
% 800}
= 15000[ ' ' » ' ]
5 10 000 1
=
K 5000¢ 1
oo . . : . ]
0.0 0.2 04 0.6 0.8 1.0
t/s
9 ARBBERRFEHA
Fig. 9 Light intensity and system load power
x10*
1.5 . . . . . : : : .
|”|§f1
oliZk2] |
10 viliZk3
Z 05 ]
= 00
-0.5
-1.0

04 05 06 07 08 09 10
tls

10 W REMETIE
Fig. 10 Output active power of microgrid

00 01 02 03

A

11 BT AR

Fig. 11 Battery charging and discharging current waveform

U120 R & R it i e SR TR S i HEIN &R
gk AT DA, 21 0 R A SCBEVH TR & ik
REIN Rt oh 2, Whek2 o KRG gk, #heks
AR I A REIN R Sehar 2. A& BT

DA, Mgkl Mgk L i, RUPRHIA SR
T RVR £ fif B8 28 40 RE SE N DR v (10 BB 67 (1)
ez, ARSI T A N DA, P T

x10*
1.6F
= 1.4
M
R 12 .
iz 1
—— k2]
1.0 — 23]

Il Il 1 1 T
00 01 02 03 04 05 06 07 08 09 1.0
t/s

12 ERMEERE SRR R AW H AR
Fig. 12 Output active power of battery energy
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