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(A Study on the Power Loss Simulation of Inverter and Converter for Elevator)
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Abstract

In case of power electronics, th power loss and EMI noise of IGBT is different depends on a

adopting technology with the same power rating. To reduce the EMI noise, we could increase the

resistance of gate. But in this case, the power loss of IGBT is increased, In this paper, we simulated
the power loss of IGBT with the speed profile of elevator by the changing IGBT type, the voltage
between gate and emitter, the resistance of gate in converter and inverter for elevator. To optimize the

power electronics with the satisfied life time, It is necessary that we calculate the power loss and the

rise of temperature in IGBT with the adopting technology type, the resistence of gate, the voltage

between gate and emitter.
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Fig. 2. Gate Emitter Voltage(V ;) VS. Collector Emitter
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Fig. 5. Transient thermal impedance of IGBT
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Table 1. Specification of the elevator system
A 24
&5 (m/min) 240
44 3% (kg) 1600
A5 7] (kW) 43
sheve # 7 (m) 0.55
dewoly FA  (ke) 3820
TEF A (kg) 4540
23 2

" 2. 2E m2lolH
Table 2. Specification of 43kW PMSM

=9 (kW) 43 R«(Q) 0.08
=T 24 L(mH) 0.002029
I (Hz) 9.62 La(mH) 0.002029
AV) 400 Kemf 0.67
A4 AF(Arms) | 83 |rotor inertia | 2.775
Ktorq(E 2= A<)| 11.9 28 0.94
A7 EA(kegf+m) | 1400 | gear ratio 1
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Fig. 6. Jerk, Acceleration, Veloolty of Elevator
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Table 3. Comparison of NPT and SPT Technology

SKM400GB124D SKM400GB128D
Veelsat) 21V L9V
Elon) 36m] 32m]
E(off) 49m] 3lm]
Rth(-c) 0.06K'W per IGBT 0.055K/W per IGBT

Rth(-¢)D {0125K/W per inverse Diode|0.125K/W per inverse Diode
Rth(c-c) 0.038K/W 0.038K/W

Technology | Non-Punch-Through(NPT) | Soft-Punch-Through(SPT)

E 4 M 2 d5 e%4E

Table 4. Summary of power loss and temp. rise

Inverter Converter Inverter | Converter
IGBT Type Power Loss | Power Loss 25 25
['w1 ['w1 [degree]l | [degreel
124D-6-135 153349 763,05 51,70 34,95
1240-6-15 149954 739,57 5043 33,71
1240-10-135 172320 858,50 58,90 38,37
1240-10-15 168357 826,96 5811 37,62
1280-6-135 126815 638,03 44.92 30,77
1280-6-15 1234.48 614,66 43,55 29,49
1280-10-135 1499,75 760,85 54.85 36,45
1280-10-15 1466,08 736,33 5347 3517
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