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15kW 3L T-Type Converter PFC
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Industrial On-board Charger

System Concept

DC Link

DC

AC
AC DC

—

Isolated DC/DC

Parameter Value

Input voltage

DC Link Voltage
Nominal Power

Output Voltage

LL, > 400 V,c
L,-N > 230 V,.

400..1000 V
11..22 kW

200..500 V. for 400 V. Batteries
500..900 V. for 800 V. Batteries



Modified Vienna Rectifier
Topology Comparison

Phase 1 1 | Phase 1 | | |
Phase 2 [ | | | Phase 2 | |
Phase 3 Phase 3
D2+ & _L
400V D2+ = | 400v
— = D1- D1+
L2
= Dl+ 800V 7 m‘ v 800V
-2 Egn o WD |
D1- 1
T1+H Tl
400V D2- * = o0v
+ All 650V rated devices + 1 devices in the main current path (D2)
- lower cost -> Higher efficiency
"l - 2 devices in the main current path - Need 1200V diodes (D2), typically SiC. 6

(D1&D2) -> lower efficiency -> Higher cost
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Topology Comparison
Efficiency Comparison @ P, ,=20 kW
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Viennarectiier et Viennarectiler IPE2. | e e
— ‘ | — — Mod. Vienna Type 1 | Mod. Vienna Type 2
rase1_ | L E— | D1 STBR6012W ~  —eeeeee-
- T1 STGW40H65DFB-4
. 1. D1- D1+ STW88N65M5-4
n D1+ 800V T ! 800V
e m——i;l;l— SCTW90N65G2V-4
ok L D2 STPSC40065C STPSC40H12C
Peak Efficiency Type 1 —m-sicMos Peak Efficiency Type 2 —#-SiC MOS
= 5] MOS —-5] MOS
99,6 99,6 —8-[GBT
99.4 —8-IGBT 00,1
— 992 — 99,2
= 99,0 = 990 \.
98,8 98,8
98,6 98,6
98,4 98,4
98,2 98,2
98,0 98,0
20 kHz 40 kHz 60 kHz 80 kHz 20 kHz 40 kHz 60 kHz 80 kHz
ﬁ Switching frequency [kHz] Switching Frequency [kHz] 5
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Modified Vienna Rectifier
Topology Comparison

Phase 1 1 | Phase 1 | | |
Phase 2 [ | | | Phase 2 | |
Phase 3 Phase 3
D2+ & _L
400V D2+ = | 400v
— = D1- D1+
L2
= D1+ 800V 7 m‘ v 800V
-2 g g W 1
D1- 1
T1+H Tl
400V D2- * = o0v
+ All 650V rated devices + 1 devices in the main current path (D2)
- lower cost -> Higher efficiency
"l - 2 devices in the main current path - Need 1200V diodes (D2), typically SiC. 6

(D1&D2) -> lower efficiency -> Higher cost
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Bidirectional PFC - system architecture I
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Bidirectional Control
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