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Control Method of NPC Inverter for Continuous Operation Under One Phase
Fault Condition
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Dept. of Electrical Engineering, Hanyang University

ABSTRACT

The reliability of power electronics system is
very Important in industrial, commercial and
military applications. This paper presents the
principles for NPC inverter as an available
technology for the design and implementation of
adaptive fault tolerant systems. The fault
tolerance is obtained by the use of the particular
construction. The control method is proposed to
get the sinusoidal load current with constant
amplitude. The strategy described in this paper
is expected to provide an economic alternative to
more expensive redundancy techniques which

find justification only in a few specialized
application.
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Fig. 1 Schematic of NPC inverter in normal operation
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Table 1 Switching states in NPC inverter

Switching States| Switching Sequence |Output leg Voltage
Sx (x=ab,c) Sxi | Sx2 | Sxz | Sxa (Vxn)
P ON | ON |OFF | OFF Va2
0] OFF| ON | ON |OFF 0
N OFF |OFE{ ON | ON -Va/2
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Fig. 2 Schematic of proposed NPC 2leg inverter in faulty
operation(Phase a)
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Fig. 3 Supplying three-phase from two voltage

sources with 60° phase shift
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Table 2 Switching states in NPC 2leg inverter
Switching

State Vas Vs Ves Va Vq
NN | Va/3 |-Va/6|-Vas/6| Va/3 0
ON | Vaf6 | Vasb |-Vas/3| Va6 | Ve2V3
NO | Vu/6|-Va/3| Va/b | Va6 |-Ve/2V3
PN | 0 |Va2|-Va2] 0 Va/V 3
00| 0| o0 0 0 0
NP | 0 |-Va/2| Va/2 0 -Va/ V3
PO |-Va/6| Va/3 |-Va/6| Va6 | Va2V 3
OP (-Va/6|-Va/b| Va/3 | -Valb |-Va/2V3
PP |-Va/3| Va/6 | Va6 | Va3 0
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Fig. 4 Space voltage vector diagram
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Fig. 5 Space voltage vector diagram in NPC 2leg
inverter
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Table 2 Switching states in NPC 2leg inverterSpace
voltage vector diagram

Sector I 00 = ON = NN
Sector I PO = 00 = ON
Sector I PP = PO = OO
Sector IV PP = OP = 00O
Sector V OP = 00 = NO
Sector VI 00 = NO = NN
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Fig. 6 PWM Mothod (a)NPC inverter (b)NPC 2leg inverter
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Fig. 7 Phase voltage and Phase current (a)normal

operation (b}faulty operation(Phase a) (c)using
control mothod
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(a)NPC inverter (b)NPC 2leg inverter
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