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Simple Switch Open Fault Detection Method for Voltage Source Inverter

Hag-Wone Kim

ABSTRACT

Recently, permanent magnet synchronous motor are applied to various applications such as electric vehicle,
aerospace, medical service and military applications due to several outstanding characteristics. Because of the
importance of high reliable operation in these areas, many research related to the fault detection and diagnosis
of inverter system are conducted. In this paper, new simple fault detection method of voltage source inverter
for permanent magnet synchronous motor is proposed. The feasibility of the proposed method are improved by
simulation and experiment. By the simulation and experiments, rapid detection characteristic of the proposed
method has been proved without any additional voltage sensor.

Key Words : Fault detection, Open fault, Voltage source inverter, Permanent magnet synchronous motor, FDD
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Table 1 Specification of test motor

Rated power  750[W]
Rated torque 2.4[Nm]

Number of poles 8
Rated speed 3000[rpm]
Stator resistance 049[Q] | Rated current 6.0[A]
Linkage flux  0.0667[Wb]| Stator inductance 6.9[mH]

E 2 2HE9 F2 AlE

Table 2 Specification of drive system

Switching period

DC link voltage(Vee) 310[V] 1900 4 Sec]

Dead time 3[#Sec] |Switching device IGBT

Turn-off time*

Turn-on time* 0.8-2.0[ # Sec] 2.0-2.9[ # Sec]

Saturation voltage* 1.8-2.7[V] |Forward Voltage 2.2-3.3[V]

oMol AREE 7t QMY FetvE e the
Zth. PWM F3 5kHz, PWM 7] Ts& 200
uSecllth 39l 2913 2291 IGBT(Insulated Gate
Bipolar Transistor)®] =W et Zsh= 1.8V, 9 ¥
42 d4d¥ o] 2= (Diode)o] At sl 22VE
7Hstainh B 99l 29 AAe | 2 ARE
(Turn on Time)& 14uSec © 2= AZHTurn off

2A/div.

i i |
T Fault Time 10mSec/div.

T8 4 ATk AR Ji DFA| AXE BolalA] T
Fig. 4 Simulation waveform for phase current on the
upper switch open fault
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Fig. 5 Simulation waveform for terminal voltage
command on the upper switch open fault
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Fig. 6 Simulation waveform for calculated terminal

voltage error on the upper switch open fault

voltage error on the upper switch open fault
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