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Analysis on Common Mode Current of Single-Phase Grid-Connected PV System
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ABSTRACT: Common mode current problem is very
important to grid-connected photovoltaic (PV) system and in
German standard DIN VDE 0126-1-1, the stipulations related
to the common mode current are specified. When common
mode current exceeds specified value, the connected PV
generation system should be cut off within the stipulated time.
Considering the importance of common mode current to the
connection of photovoltaic generation to power grid, a common
mode current is built. It is known throuth the analysis that
common mode current is related to modulation technology and
the position where the inductance locates. In allusion to
above-mentioned features, a new single-phase grid-connected

PV system that can suppress common mode current is designed.

The designed system is a full-bridge single-phase grid-
connected PV system with AC bypass circuit and in which
inductances are symmetically arranged at both phase line and
neutral line. Comparing with traditional full-bridge inverter
systems adopting unipolar or bi-polar modulation technology,
the structure of the proposed single-phase grid-connected PV
system not only can eliminate common mode current produced
in the grid-connected PV system, but also improve system
efficiency and quality of current sent into power grid, thus the
overall performance of the grid-connected PV system is
improved. Results from theoretical analysis and simulation
show that the proposed model and system are correct and
available.

KEY WORDS: common mode current; photovoltaic grid-
connected; AC bypass circuit; current sent into power grid
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Fig.1  Schematic diagram of grid-connected inverter
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Fig. 2 Grid-connected inverter system model
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Fig. 3 Grid-connected inverter system model with
differential and common mode voltages

HI 3 HL R BRI AR PR, Ak, i
W5 GRS R R T LS ANTE, AR A AE KL C AT O
I GINGER R, W LA R ] 4 AR

C o
—Udm/2
el D
N
' o}

4 FMFELRFRGFHFHRE
Fig. 4 Equivalent model of grid-connected inverter system
M P s At v e B, 1] 4 T DLgE—22 15 2K 5.
-L C,-C
5 11 Uy = 5 b Vi = 52 b
T ZHE 00T, WA U, XA
AT MBS HE RO M B Z R A ARLL R, R
Ugxe FEIET 0, RIAEINAR 25 1) 4 HH U2 AR RRIF




182 WKL SPADEOIF R SIS

\Vol. 35 No. 1

C e
Ugm Udx1 Udx2 @
N L1L2 R
va T L1+L2 Cl+C2 —_
(0]

E5 FMFEETRAFRILIEER
Fig. 5 Common mode of grid-connected inverter system
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Fig. 6 Simplified common model for
grid-connected inverter system
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Tab. 2 Inverter output voltage with
bipolar modulation (L;=L)
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Tab. 3 Inverter output voltage with
unipolar modulation (L;=L)
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unipolar modulation (Ugx;=0)
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Fig. 7 System structure schematic with AC bypass
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Fig. 8 Common-mode voltage waveform with
bipolar modulation
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Fig. 9 Common-mode current waveform with
bipolar modulation (L,=L,)
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bipolar modulation (L;=L)
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unipolar modulation (L,=L,)
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