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Abstract

In recent years, high-voltage IGBT technology drives high-voltage switching power supplies such as renewable energy
and many other industrial applications. In accelerator applications, MW-class magnet power supplies such as J-PARC
RCS and MR bending magnet power supply employ voltage rating of 3300 V or 4500 V high-voltage IGBT. However,
high-voltage IGBT is not suitable for high-precision power supplies because it causes large step voltage per switching
and low switching frequency rather than low-voltage IGBT so that it required large filter circuits.

This paper developed a small-size power unit using a 650 V IGBT for high-voltage and high-precision multilevel power
supply. This power unit integrated diode rectifier and chopper circuits and it's consist of diode modules, IGBT modules,

water-cooled copper plate and DC capacitor.
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(b)Power Unit : Type B

Figure 1: Circuit configuration of the Power Unit.

Table 1: Power Unit Parameters

Type A Type B
PRI [ 5 AHEETRRIEE + T a S [E
PR ] B 4 2 [H1#% 1 [H1#%
ANEE AC200V
[ERNEZ AR DC300 V
F AL —K DF100BAS0 DF200AES0
(800 V/100 A) (800 V/200 A)
IGBT CM300DX-13T(650 V/300 A)
[ER=NAANES LNC2W562MSEG (450 V/5600 uF)
Ht i £ 2500 Vrms
WHRIT 7Rk (FlizK)

Figure 2: Cooling system for IGBT modules and Diode
modules using water-cooled cupper plate (Power Unit:
Type A).

- 995 -



Proceedings of the 16th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2019, Kyoto, Japan

PASJ2019 FRPH043

THMENGDD, £, IGBT £ 2— /L2 5l LT
T 2546, £ IGBTIZiAEREELLTH-D
EBEROB AV H IR AR N+ e — ﬁ@ﬁﬁfl’/é’
IR AETRET DV ERDHD, DC /SAIZIE, WE 2
mm O AV, HAlE— Al DfERRIIE ) — A7 A%
FWTn5d, DC A1, RmZiffairEHEL THRYA
IRT—THEBNTWD, ERPUIEER= T oY
DY IZE T 5, BE— 7 KEICL TN
fbL, Btz 7 o afmEcRE 952812480, &
BFa=vhOESIL, 19 A FFv7 2U OFARIZIND
W5,

—1_-[-_———'L—
e & % e W 6 §w
*

(b) Type B
Figure 3: Photograph of the Power Unit.
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Figure 4: IGBT switching (Type A).
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Figure 5: IGBT switching (Type B).
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