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Grid-connected photovoltaic power generation technology with flying capacitor
inverter based on novel carrier-based disposition PWM method

XU Jun', WANG Kun?, ZHAI Denghui', FENG Lin? LI Guojie®
(1. XJ Group Corporation, Xuchang 461000, China;
2. State Energy Smart Grid R & D Center, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: For 3-level flying capacitor photovoltaic (PV) inverter (FCPI), carrier-based phase-shifted method has the
disadvantage of high line voltage harmonics and incapable of controlling flying capacitor voltage flexibly. This paper
presents a grid-connected PV power generation system using novel carrier-based disposition PWM method which can
balance flying capacitor voltage manually and reduce line voltage harmonics through adding zero-level vectors. This
paper presents a 3-level FCPI grid-connected power generation system with proposed method, describes the basic
principles of the proposed method and analyses the advantage of reducing line voltage total harmonic distortion (THD).
Through Matlab/Simulink digital simulation and experiments, the results prove that the system has a fast response with
capabilities of achieving maximum power point tracking (MPPT), stabling DC voltage and reducing line voltage of FCPI
using the proposed method.

This work is supported by National Natural Science Foundation of China (No. 51307106).
Key words: carrier-based PWM; phase-shifted PWM; flying capacitor inverter; capacitor voltage balance; PV
grid-connected system
HESRS: TMT6 SCHRFR IS : A XHHS:  1674-3415(2015)12-0134-06
CAE R RN R R A, AR AR A
AR, A7 R A ST £ 3 A e 10,

AR, BEECATRURH H 2aa il ek Kﬁﬁﬁimﬁﬁﬁﬁm,fﬁfﬁmiﬁ¢ﬁ%

ST R DR WA B R T UL e RN LAY 4
KRR E 2, Fili 2020 45, SofR A LA & A
B 30 GW. HEl, H MRS S 4 2T

HEE&WH: BRaAFFZAELIEIFRA (51307106)

JEfmH i, H TSR AR S, T
P )G A e R L i R P
SCHR[ 1470 5 H 23 1R300 AR 2% 22 B ) 7 vk
AT T, £3 HAREAEHIT e, (HIE Ty
SURAEG S (i 5, LA 26 o Rk



# . %

L TR RSB R R R PWM 7T RS LA RO AR O F R - 135 -

BRI REMR R SCER[ 1SRN RS L AR P $h 4
—RHN AR AT B PWM 73, (HIZEEIE T
SRMIED DY, LIV BB SCHR[16]3E H —
Rl R [FIAH )22 PWM 73, AT LA RCEE &
5 F 2 R R L RS 2 r s 1

ASCHEH — PR TR Bk FAH S PWM U7
EH SR AR B RS, TEGBI SN
R L, RIS P IE R, RIS TR IE A
b ve S T = W O TR e a Rt Y S YT %39
HeARE ARG L BRI . SR R G &
WRI, JefRviAR 2% REe A SR ER B K D2, PR
MMk THD. f)a, #4T Matlab/Simulink %X
TR TR RISZIGAENL, P S 45 R — B
UE T2V NE A S AT .

1 XERARETRERREE

RS LA 2 P AR R B TR A PR A T A
PrmAE AR, BRIk, FEAAELE AR R 2R AR
e S NN o 1 P (BN v L7 Sy AD AT K
PSRRI e . B 1 P RS
W= WP AR d  Fh aE R, AR R L, KR 2
T . B Sal~Sad4 O HL T L,
VD ~VDy 4 [0 R AR s C R G N BBk
HA, IRMERER LA Gl WESHEA, EW T
VR H: oL s DA SR AEFFAE Vo200

Sal—’l\)ﬂ AN VD1

- C
] Sa2 A VD2
Vdcthr Ci==
- L '
- Sa3 A VD3
_-—

Sa4—»\)j AN VD4

1 ¥ERRB BT TRARELEN
Fig. 1 3-level flying capacitor inverter with one bridge
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Table 1 Output voltage and switching states of 3-level

flying capacitor inverter
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Fig. 11 DC voltage and grid current of PV system (simulation)
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