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Abstract

Focusing on the leakage current problem of non-isolated single-phase photovoltaic grid connected
inverter, an improved H6 single-phase full bridge inverter with low leakage current was proposed.
The switch is added at the voltage midpoint of DC bus and the drive signal of topology is improved
to change the current loop of common mode. The topology of grid current flow path and common
mode voltage level in the positive and negative half cycle were analyzed during the power trans-
mission process, and working mechanism of the improved topology was explored in detail. More-
over, voltage and current of Heric topology with improved topology were compared and the effec-
tiveness of leakage current suppression was analyzed as well. Simulation results show that the
leakage current of improved topology will be much lower than that of Heric topology, and the ef-
fectiveness of proposed improved topology in suppressing leakage currents was validated.
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Figure 1. Structure of non-isolated single phase full
bridge grid connected inverter
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Figure 2. Simplified common-mode model of sin-
gle-phase system
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Figure 3. Topology of improved single phase inverter
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Figure 4. Driving signal of improved circuit

B 4. BOARBHRHES

DOI: 10.12677/sg.2018.81007 64


https://doi.org/10.12677/sg.2018.81007

i

T 1R T AR TTAE AN AN AT S1~S6 TSRS E S 8. R A, SRk
Uem N L Upy/2. 3 2L RLIR Y O FERIR 2514

K 5(a)~(d) &R 1 ek LB — AN AR I 4 R DAEREES, AEAIRAS TR R s an s (4) k471t
H.

TARIRGS 1 RN, W ERE: S1 M S4 Fil, HATFRE KW, FeRAL1E A R4
ThE, Wl 5@)FR. U, =U,,» U, =0, U, =U,,, JEBHEN 0.5Upy.

TAERZ 2, IEEFAYINE R EEE: JF24 S1-S4 <7, S5. S6 Sifi. S5. S6 5 —#4H D1-D4
VR IR AL R B, AR T A5 TAERAS LAHE, il 5(b)ATR. BT IR S5y S6 R R Hi
e 8 T S LS (1) HP s, AR P R AR FLE Upy I 02—, BIU,, =U,, =0.5U,,, , U, =0,
LB A 0.5Upy -

Table 1. Switch states and voltage parameters for improved topology S1 - S6
Fz 1. ORI S1~S6 T RRSHEESH

S1 S2 S3 S4 S5 S6 UanlV Upn/V UenlV Ua/V
1 0 0 1 0 0 Upv 0 Upv/2 Upv
0 0 0 0 1 1 Upv/2 Upv/2 Upvi2 0 "
0 1 1 0 0 0 0 Upv Upv/2 -Upv
0 0 0 0 1 1 Upv/2 Upv/2 Upv/2 0 "

() IEFJAMIN DR (b) IEFHHNTRERS

i i
Ca S1 /7 S3 .,
BRI T
S5 “,,Ja A

56 3 3 A
,,,,,,, - ‘ > b —
| ‘/f “ ! VITZ
Cac S2.t sS4 =
n | |
(©)  FUL MR ThE A HIR A (d) SRR ERRERS

Figure 5. 4 states in a cycle
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Table 2. Switching status and voltage parameters of Heric topology S1-S6
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Figure 6. Heric topology
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Figure 8. Waveform of freewheel current
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Figure 9. Inverter output voltage (top), load voltage (bottom)
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Figure 11. Waveform of leakage current
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