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PMSG 풍력발전기용 3L NPC와 ANPC 컨버터에서의 10kV IGCT 성능 
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ABSTRACT 

1. INTRODUCTION 
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2. THREE LEVEL NPC and ANPC 
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3.10kV IGCT AND SIMULATION PARAMETERS 

–

 
Parameter Symbol Value Parameter Symbol Value

Output Power Prated-out 5 MW AC filter inductance Lf 1.5 mH
Grid Frequency fgrid 60 Hz AC filter capacitance Cf 0.35 mF
Grid side inductance Lgrid 1.56mH di/dt limiting inductance Li 4 µH

Grid side input voltage VLL 4.16kV PMSG Output PMSGrated_out 5 MW
Grid side input current IAC_input 708 A Machine side Frequency fpmsg 29.1 Hz
Switching Frequency fGSC_PWM 1020 Hz Machine side input voltage VLL(PMSG) 3.3 kV

DC-link voltage VDC-link 7 kV Rated stator current Istator 920 A
DC-link Capacitance CDC-link 2.6 mF Switching Frequency fMSC_PWM 1020 Hz

Device Parameter Value Device Parameter Value
Blocking Voltage 9kV Blocking Voltage 9kV

ITGQM/IF(AV) 1700A ITGQM/IF(AV) 1700A
VTO 2.2V VTO 2.2V
RT 1.2mΩ RT 1.6mΩ

Eon(5kV/1.7kA) 1.5J Eon -
Eoff(5kV/1.7kA) 19.5J Eoff(5kV/1.7kA) 22J

Tvj_max 125°C Tvj_max 125°C
Rth(j-c)+Rth(c-h)

+Rth(h-a))

(9.5+3+6)
 K/kW

Rth(j-c)+Rth(c-h)

+Rth(h-a))

(6+3+6)
 K/kW

IGCT Diode
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Figure 4 IGCT switching voltage and current waveforms in the upper side of phase leg A

-2000

0

2000
Phase current

Turn on Turn Off

4.LOSS ANALYSIS COMPARISON 

5.CONCLUSION 
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