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Indirect Vector control of Induction Motor
for NPC Type Three—level Inverter

Kyoungmin Kwon, Jaeho Choi
School of Electrical & Computer Engineering Chungbuk National University
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Fig. 1 Structure of NPC type three-level Inverter
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Fig. 2 Space voltage vector diagram
of 3-level inverter
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Table 1 OQutput voltage according to switching state

State | Gate—X1 | Gate—X2 | Gate—X3 | Gate—X4 | Vxo
P On On Off Off +Vdc/2
0 Off On On Off 0
N Off Off On On —Vdc/2
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Table 2 Vector classification and magnitude according
to switching state

T Switching Vector 7]
N (PPP) (000) (NNN) 0
Usy (POO) (PPO) (OPO)
sy (OPP) (00P) (POP) Vi
LSV (ONN) (OON) (NON) 3
(NOO) (NNO) (ONO)
v (PON) | (OPN) | (NPO) V.
(NOP) (ONP) (PNO) V3
v (PNN) | (PPN) | (\NPN) | 2V,
(NPP) (NNP) (PNP) 3
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Fig. 3 Trajectory of voltage reference vector and phase

voltage waveform in overmodulation region
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Fig. 4 Trajectory of voltage reference vector and phase

voltage waveform in overmodulation region Il
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Fig. 5 Induction motor d-q equivalent circuits
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Fig. 6 Indirect vector control block diagram
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Fig. 7 Simulation results under Ml change
Heg——— Y
- Ry ‘
8 8 &Hstxol|M AlSeold 2t
Fig. 8 Simulation results under the load change condition
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