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Abstract: Flying capacitor inverters have been widely used in photovoltaic grid-connected power
generation systems. However the presence of leakage currents and grid imbalance in this system can lead
to grid-connected current distortion and increased system losses. This paper presents a new control
strategy and space vector modulation method to realize the leakage current suppression and grid -
connected control of flying capacitor inverters. First a leakage current common-mode loop model for a
grid—connected power generation system is established. Then the reason why the traditional space vector
modulation technology causes leakage current is analyzed. Based on this a novel space vector modulation
technique is proposed which can obtain a relatively balanced common-mode voltage. Therefore the
leakage current will be reduced accordingly. Finally the correctness of the space vector modulation
technique proposed in this paper is verified by simulation.
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V v
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1 V,( NOO) Vde/6 Vi NOP) 0
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Fig.2 Space-vector diagram of a three-level flying

capacitor inverter

Table 2 The Relationship Between zero vector medium

vector big vector and common mode voltage

Vmedium Vy Ve¢( POP) 2Vdc/6
V,( PON) 0 Vzero Vy
V,( OPN) 0 V,( 000) 0
V,( NPO) 0 V,( PPP) 3Vde/6
V,o( NOP) 0 V,( NNN) ~3Vde/6
V,,( NOP) 0 Vig( PNP) Vdc/6
V,,( PON) 0 V,s( NPN) ~Vde/6

Vlarge Vy Vi6( NPP) Vdc/6
Vi5( PNN) Vdec/6 V,;( NNP) Vdc/6
V,.( PPN) Vde/6

V.



10 . 165

— — — °

anT\» =V Ty + V;T;, + V5T, (13) 3
I =T, +T, +T;, Table 3  Simulation Parameters

— — —> 220 V 110 V 220 V

Vo Vi Vi Iy, T, Ty, 600 V

— - —> —>
o Vi Vis Vi : 2200k
1.6 mH
N
Vo=0 13. 5uF
15 A

—7> = ﬁ ° 6% ¢ Vd(‘ 20 He

3 14
L, (14) 4 ea=220 V eb=110

=5 Ve V oec=220V Pl

— 0 °
Vref = Vrei * e]

M

1 3
Ty=(1-—Msing - £MCOSH T,
2 2
T, =(2 Msing) T, (15)
3 3
T, = (£M(1050 - —Msing) T,
2 2
4
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Fig.3 Proposed space—vector diagram of threeJevel

flying capacitor inverter 5
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5
Fig.5 Waveforms of line<to-ine voltage in

flying capacitor inverter

6

Fig.6  Waveforms of leakage current in flying capacitor inverter
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