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Control strategy of a cascaded inverter for grid-connected photovoltaic system with supercapacitor
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(1. Hubei Collaborative Innovation Center for High-Efficiency Utilization of Solar Energy, Hubei University of Technology,
Wuhan 430068, China; 2. School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: A hybrid cascaded PV inverter with supercapacitor energy storage is proposed to overcome the problems of
power generation loss and instability of the PV system caused by dispersion of PV panel parameters, unequal sheltering
and irradiation fluctuations. First, the operation principle of the inverter to compensate the PV power fluctuation with a
supercapacitor cell is analyzed. Then, a control strategy based on PI control and repetitive control is proposed. It
implements distributed MPPT for all PV cells with a duty modifying module to improve the power generation efficiency,
and controls the power of the supercapacitor cell to smooth the output power fluctuations of the inverter. Finally,
simulation and experimental results verify the feasibility of the proposed inverter and its control strategy.
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Fig. 1 Grid-connected photovoltaic system structure
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Fig. 2 Vector synthesis of hybrid cascaded inverter’s

output voltage
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Fig. 3 System control diagram
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Fig. 4 Control diagram under stable environment condition

ARSLFEH] H AR EAE: (1) B ZOR MR R
BRI (2) BeRFICHERBENN, REufk
FARE; (3) YCIRIRARIT, B i A RS PRI
HIAPe s (4) YERF AL R NEOF . S T 9200
PALEHAR, ZERIRGNEATL AT 2R it
BT MPPT 25\ EL R A R A AR 2



ol L oy
S— ~F

7 R 2 R A (I PR TR AR O o0 300 A 25 2 o s - 111 -

PEFEH PWM IS SAZ IEIA TR 2 a0l

5 IMEHRM CLR) RERTHBRRFITHIER

Fig. 5 Control diagram under mutational irradiation condition

1.4.2 I RFEE e HOR I AR 2 FRL T 42 6

AR S R o R vk S s B AR e AR )
MPPT #ifill . K] 3 Prosit) i e s s il Ea r, P1l
e LEBIARR il B, SR I S LA v T sz RS L
BRI RBURIVEE o 1 R iy 50 59 300 A8 2 ) R
SEAG LI, A L TR A, Sl E
BEHEIE, S9INEERTETE SRR, I
FRBH RO RTRAE U, B EDER
FLICHTH S PWM G S dpwme ARSI,
HAL R AR FH L AR 42 i) 8 DR ok L U RE R L TR
bSO a2 1 AR I =X i 1D N e DN SN AN
TSI RS IC i = BB T RE Sy, RIS H
BYURH A 300 7 2 At R S IR B P X L AR
S AT DR BOF . B RSHIER T N AN, 1
(R HCE TR T L e s ) R e i 72 o200,
1.4.3 PWM #4555 15

TG R BEALYERIDG AR i S 50 e 2 5 i
O GAR HLIAR BLYL R B s AN 22 o SR K
3 HIESEME SAE IR, ST R IR H G
A

SCEART I A CORBRIC B R A
L2 Ja Sk EE 1 Ik, SRR ZE R, &L
BIFS>2% P12 J5 55 i W H I R D IR AR e, 15 21 6%
gLk oo EHE SMEIERE, HEnHA
PWM 5T dpwm L A3 B S ARBTG5
FHES dpa(k=1,2,-+,n), FHTEIBBAHRS.
1.4.4 B A

K2, R A I R A Thor AR
R ICR IR AR T 0], CIh/r EAR PR IE
B R BT I R Th TR sl . BRIk .

(1) 7EBARSAE T, Jelan AR e oG IR o
WA T A IR M R R, R F A R
YRR U BRI, AT A M, B
Iy H i R ARRE I 2 P ) Ugsel AR o 455 FE 31 .
TGP EBHIFE, R B e R AT R, 3
B, HEgEEuE 4 s, P ERER

LS FF) ) 22 (L 255 FLABIAR A 15 58 P13 5 v o0 L I
FIRE 5 R AT, E b B g v 25 0 G e e s 3
AT A U, o TR A TE T 43 Uy,
S A e o S R £ e R T SR
oL LK cosO HIFeFi . SRIG¥ Un, MU, & AT
BB A ST I R A UL .

(2) 24468 2 e 2300 3o 0 HhL 0 Sk T AR B
TCHTHAT ThIh 2RI B I, HEkhr e F R AT T 4
Ui et B R I0RSSE , 1 28 3L I e S
AVFR ARSI, ZEER @ 5 s, Hihee
AT 7 SR8, E T
5 U o A S H T MR R B AT Py 5%
R HLb 34 B AT T Dh R 2 250 Sk A AN (05 Th 4y
B, BRULS AR S R S I T, Ll
T [ 25 B i 45

(3) LR 25 BT IR i R SR A UL B LA
HE R EARR S S de. de S5HTE G
SITIIEENE S doak=1,2,, n)—fZ ] T-H %
HE

2 (EZR57H

H T BOAUEA SR A AR I AR 28 I T AT 1
R S i A 26, 8 Matlab/Simulink W45 T
FANTEAR R TR — AN 2 T R S R I
B, RESHE 1, otk by BRI ZH LK 2,

®1 BGEBH

Table 1 System parameters
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Table 2 Simulation model parameters of photovoltaic cell
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Fig. 7 DC voltage and the output power of supercapacitor
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