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Fig.1 Circuit topology of TNPC bi-directional converter in AC-DC hybrid microgrid
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Fig.3 Time sequence diagram in dead-time of output
voltage of phase A and deviation voltage at
different potential transmission processes

R3 MERMUBEBRAXRSSREERENXR
Table 3 Relationship of bridge-potential, circuit
switch state and voltage deviation
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Table 4 Judgment of three-phase current direction
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Dead-time voltage vector deviation and correction of

TNPC converter in AC-DC hybrid microgrid
ZHOU Xiwei',ZHAO Xiangmo',LIU Weiguo’, WANG Guiping', LI Dengfeng'
(1. School of Electronic and Control Engineering,Chang’an University,Xi’an 710064, China;
2. School of Automation,Northwestern Polytechnical University,Xi’an 710072, China)

Abstract: The dead-time voltage vector deviation in the vector space for TNPC(T-type Neutral-Point-
Clamped) converter is analyzed,and its occurrence rules are summarized. The pre-corrected instruction vol-
tage vector is obtained according to the position and amplitude of the reference voltage vector. From the
linear modulation space to the over-modulation space,the corresponding adjustment approach of the voltage-
second characteristic equation is obtained. In addition, considering the fact that dynamic disturbance of
parameters might result in over-compensation or under-compensation, the correction factor is introduced to
provide an adaptive correction of PWM (Pulse Width Modulation) instruction voltage vector,which can also
be used in multi-level converters. The proposed approach avoids the issue of pulse loss or saturation that
suffered by traditional PWM pulse width shaping approaches.

Key words: AC-DC hybrid microgrid; TNPC; three-level converter;space voltage vector deviation;instruction;

correction
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