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Abstract - This paper proposes two base/gate drive
suppression methods of NPC inverters. The first is the output
current polarity detection type, which can be regarded as an
extension of Joshi and Bose’s method for ordinary inverters.
But this method has difficulties in implementation. The second
is the output voltage polarity detection type, which is easier
to implement than the former. The base/gate drive suppression
methods have the merit that it does not have the dead time
problem, reduces the power loss of the driving circuit, and
others.
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Fig. 1 A leg of NPC inverters
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Table 1 The driving method of current use
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Table 2 The drive suppression when >0
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Table 3 The drive suppression when <0
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Fig. 2 {a) The leg when S; and Sy are off, (b) The leg
when Sy and Sz are off
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Fig. 3 The proposed drive suppression method of the output
current polarity detection type @ (a) block diagram,

(b){¢) characteristic of comparatorl and 2, (d) safety

assurance logic
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Fig. 4 The proposed drive suppression method of the output
- voltage polarity detection type : (a) selective drive, (b)
detection of the switching errors, (c)(d) characteristic
of comparatorl and 2
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Fig. 5 Experimental result with the dead time insertion method
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Flg. 6 Experimental result with the drive suppression method
of the output voltage polarity detection type
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Flg. 7 Operation of the proposed method at the moment

when the current polarity changes
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