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Fig.1 The structure of energy feedback system
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Fig.2 The diode rectifier of inverter
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Fig.3 The current-circulating equivalent circuit
when diode VD1 isconducting
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Table 1 The correspondence between three-phase
modulation wave and dual-carried wave

RS L A R B AHE K CAHZ
Tor < Towt < Tona U, ! !
Toaz < Tos < Tom U, U U
Towt < Torr < Tons v, U U
Tos < Tomt < Tomo U, U U
Tt < Tons < Toro v, U U
Toi < Tez < T v, U U

HRPEIZALZ I SVPWM F5 il S m BV v 15 31 g =
[l B AR 2R 1) AR ORI 4 S 25 s
(B oA EE 6 = 270° i, >R W ZK % SVPWM
il AP RS o
T

AVAVA
ANA

Uy 7 \/

11 101
Sa_‘_|0 oi—‘—

— |

s, _0 010

|
|
|
i
0 010 |
T
1 1111

5. _0] Lo
| |
v U, Us U U Ug U
4 WEK SVPWM iEH B =8 F XK
Fig.4 Three-phase switch state with dual-
carried wave SVPWM modulation
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Fig.9 Single-carried SVPWM experimental
waveform without circulating-current suppression
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Dual-carried wave SVPWM in circuiting-current suppression of energy feedback unit
LYU Guanggiang, GU Xing
(School of Automation,Nanjing University of Science & Technology, Nanjing 210094, China)

Abstract : The energy feedback device can feed regenerative braking energy of motor from de¢ bus of inverter to the power grid.
Due to the parallel structure between the diode rectifier of inverter and energy feedback device, circulating current is easy to
happen in the system when the energy feedback device is running. As a result, the inverter power loss will increase and
efficiency of energy feedback system will reduce. Based on the analysis of the equivalent circuit within the condition of
circulating current, it is found that the magnitude of circulating current is mainly related to the zero-switching vector. And then
a dual-carried wave SVPWM modulation strategy is proposed. With this strategy, the switching state of energy feedback device
is changed to suppress the circulating current and it will not increase additional hardware cost. The simulation results show the
effectiveness of the proposed method.

Keywords : energy feedback ;dual-carried wave SVPWM ;inverter; circulating current ; zero vector
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