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Research on circulation current control of double changed zero vector for parallel three-phase inverters
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Abstract: Parameters of parallel three-phase inverters are inevitably different, which causes circulation current among
inverters. Circulation current will increase energy loss, distortion of output voltage and current waveform, etc. In order to
solve these problems, this paper proposes a control strategy that depresses circulation current by controlling zero sequence
duty ratio. In SVPWM-based algorithm of traditional zero-sequence circulation control strategy, it only regulates the
operating time once in a carrier cycle, resulting in poor circulation suppressing results. To solve the problem and on the
basis of establishing zero-sequence circulated mathematical model, this paper proposes to carry out zero vector operating
time twice in a carrier cycle to improve zero-sequence circulation suppressing real-timely, and realize the control scheme
of shunt inverter load power adaptive sharing based on the instantaneous power feedback output by each inverter. The
method can not only suppress circulation current, realize load sharing, but also can significantly improve output voltage
and current waveform of three-phase inverters. The validity of the proposed method is verified by simulation and the
semi-physical simulation experiment platform.
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Fig. 1 Topology of parallel three-phase inverters
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Fig. 2 Average switch model of parallel inverters
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Fig. 3 Changed zero vector modulation switch waveform

M 3 W] ARy b 45 EfE

d,=d, +dy+d, =d, +2d +(3+6m)d, (8)

IR = AN AR g8 A9 H bp 2 — e = A1
AR s (R L RS IR ELRARAA, — 55, Db ) O 1

P A R R IER R BIRRF 8. WEME=
AR AR 28 1 Z2 PRI /NS . A s, IR L
TEEhRa L — S PRI, fFHp—
G R AR 2% TS A 1 PN R AN 22 2K s I ()T
B, M m=0; 5—6 AR AR SR K AE
(RIFRF AN m AR, T AR TN ) 4%
Lo THEARH

dzl _dzz =

(d,, +2d,,+3d,)~(dy, +2d,, +(3+6m)d, )= (9)

6md., = 6md,

R (7)—=RX Q)T LG

U&ﬁm%:@gig%L4&+Rgg (10)

B Q0)VEAT 7 W by WA 4, 15 2 F 7 IR Al
m IR FRN
6m(s)

%(”_(Q+LQS+UQ+RJ
TE— NG AT, RAEFIMERFIF ML P
AT EARH m , B GEAE N A 5 28 L o
m Pt EE RN (12) PR
mZKJQﬂ—%)+KJOMﬁ—%ﬁt (12)
A gy REFPHRAEM: K, R R4
KRB R
VR m 5, B0 RN s — IR o<
PR EH T EC, REAT 9N 5 —AHIY
AEMET A, ERPIHRRAS RS, F
PR HIRE E an ] 4 s o

[lchl' + . K N 60U, 1,
'Gi) I e (L +Ly)s +(R + Ry)

-A

U, (11)

A\ 4

4 FEFIRIEFIER
Fig. 4 Block diagram of zero sequence

circulation current control
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Fig. 5 Double changed zero vector modulation switch waveform
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Fig. 6 Block diagram of adaptive load sharing control
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Fig. 8 Current and circulation current of phase a
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Fig. 9 Current and zero sequence circulation current of phase a
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Fig. 10 Semi-physical simulation experiment platform
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Fig. 11 Current and zero sequence circulation current of phase a
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Fig. 12 Three phase current and zero sequence circulation current
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