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Comparison of Leakage Current in Various Photovoltaic Inverter Topologies

Hanjong Yoon, Younghoon Cho, Gyu—ha Choe
Power Electronics Lab., Konkuk Univ.

ABSTRACT

In low-power grid-connected photovoltaic(PV) system,
Single-phase  transformerless  full-bridge inverter is
commonly used. However in transformerless photovoltaic
application, the ground parasitic capacitance created by
grounding between PV panels and ground. This ground
parasitic capacitance inject additional current into the
inverter, these currents cause electromagnetic interference
problem, safety problem and harmonics problem in PV
applications. In order to eliminate the ground current, This
paper propose various inverter topologies in PV applications.
These proposed inverter topologies are verified through
simulation using PSIM.

1.ME

AR 7 M o2 Frhss A HolHA 7ME
o2 Age 7pH3 Bt & Ay Alo|zo] FRQ|Y d
A PVAHE Y] 071 2748 Aoz dqadnl s nt A4
PVA PVIE Atolol= 7|4 AfAE27F EAlte] TRy
718 AFAAE PV & E2317 AWEA PV Fdo] H
A2 a7 HE 1A ARAEAR Qs AA A2ET A
Apolel]l =3HAF(ol8} A AF)7F skl o] gAAFE 9
WE Y §8S 7AA7I, EMIS ehdA ZwAe] 2=
HE e BEZZAE HASAY REdolAd W2
A 9 F Yk B =54
A o @ WY ERA(FYZEE
BEdoeld), FHRIX(dlo)Ee EEdolA), FIEY, b,
HERIC, TNPC EZZA& 717t A9 (3kW, 4kW, 5kW, 6kW)
o] wte} A%AF THD, thAHF RMS #< Hla g,

R

Y
ol Mgtk 7} EE2AY g2 4 % ¥He Furd
Tl nhs ,

=

- 105 -

w
B4
)
m
. —
iy
A
h'-.[|

Al
A,

3 s;{ﬁ

B

A
55-|
85 I'
B
(d) HERIC.
A
B
(e) TNPC
O3 1 i PYRItE] EEZX]
Fig. 1 Single-Phase PV Inverter topology
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Table 1 Values of the inverter parameters
Vdc 360VDC Cp 100nF
L1 400uH 12 400uH
Lg 200uH Cf 2.2uF
Lsl 100uH Ls2 100uH
Rg 102 Rf 1Q
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Fig. 2 Schematics for simulation
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Fig. 3 Waveform of ground current in Full-bridge inverter
unipolar modulation
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Fig. 4 Waveform of ground current in Full-bridge(bipolar),
Dual-buck, H5, HERIC, TNPC
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Comparison of ground current RMS in various

topologies
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Fig. 6 Comparison of grid current THD(%) in various
topologies
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