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S+ #EE Company Profile

Bi& Company Name Z=FI# &%t NICHICON CORPORATION

= T604-0845 mEHHRXEA B £S5 TEL 075-231-8461 FAX 075-256-4158
ZIK *i Fﬁ E iﬂ Karasumadori Oike-agaru, Nakagyo-ku, Kyoto, 604-0845 Japan

TEL. 81-75-231-8461 FAX. 81-75-256-4158
&% I & H H|1950%(REFN25%)8H1H

Head Office Location

E stablis h e d| August1, 1950

5t i = | 184,7258 A M (202343 A #f &E#E)

N e t S a | e | 184,725 million yen (As of March 31, 2023 Consolidated)
na ¥ =] 5,40844 (20233831 HIR7E &EE)

3
m p | oy e e s| 5408 (Asof March 31,2023 Consolidated)
15 | RIRAEZREGIRT T34 Lhis
i s t i n g s | ThePrime Market of the Tokyo Stock Exchange s gt
FISEBFEIATOY T LT oY, /l\ﬁé'H'-rb.LvrT/_«X . IEFE
PB—IRAROT7—IL®R", RERAEEATL,.V2HU R T L EV- PHVFFJ..,\J_BEEE
B=OAHK-EXRATEVATL, RMYFUIEBR. BEE 12— IIL. EEAMRESRE
B FHAREAMERER. BE-FEGREREGE

% I:II:IIII E Aluminum electrolytic capacitors, Plastic film capacitors, Small Li-lon Rechargeable Batteries,
uct L in e s | Positive thermistors “Posi-R”, Household energy storage systems,

Vehicle-to-Home (V2H) systems, EVs/PHVs Quick Charger,

Public and industrial power storage system, Switching power supplies, Function modules,
Power sources for medical accelerator, Power sources for academic study accelerator,
Momentary voltage sag compensator, Power outage compensator

Speed & Flexibility 3 michicor:
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Japan Sales Network

AuazldLH1 0

10 locations, including the head office

Speed & Flexibility 4 mni con
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Japan Development and Production Network
R REP-RE-BH -EE  -BFLE150s
15 locations including Kyoto, Nagano, Tokyo, Fukui, Shiga,.lwate, etc.
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. Bk, W7 7. DEEIC2 0ME
B =

20 locations in Europe, the U.S., Southeast Asia, and

Global Network Greater thina ,_,_g',
' - r
s

4
@ NICHICON (AMERICA) CORP.
@ NICHICON (AUSTRIA) GmbH
@ NICHICON (HONG KONG) LTD.

@ THE REPRESENTATIYE OFFICE OF \
NICHICON (HONG KONG) LIMITED \
IN HANOI CITY

© NICHICON (SINGAPORE) PTE. LTD.

@ NICHICON ELECTRONICS (INDIA)

S MICHIUO {TALEN) D, . LTD; @ﬂéﬁlkgg'swcmmms (INDIA)
@ NICHICON (THAILAND) CO., LTD. YT LTD.
@ NICHICON ELECTRONICS TRADING DELHI OFFICE
(SHANGHAI) CO., LTD. @E%%HIE%I ELECTRONICS (INDIA)
NICHICON ELECTRONICS TRADING . .
®(SHANGHM) £0., LTD. PUNE OFFICE
DALIAN REPRESENTATIVE OFFICE (D) KOREA REPRESENTATIVE OFFICE
(D NICHICON ELECTRONICS TRADING 18 NICHICON (MALAYSIA) SDN. BHD.
(SHENZHEN) CO., LTD. 19 NICHICON ELECTRONICS
© fiatam SepTrogs o o, R
. . WU HICON TRON
CHONGOING BRANCH » Rgolcgrﬁ%:eécguflﬁo.o 168
NICHICON ELECTRONICS TRADING
®(SHENZHEN) C0., LTD. ! ?éﬁgﬁﬂ%‘ E'QECTE'EICS

CHENGDU BRANCH

Speed & Flexibility 6
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O—RL— kA v+ — Corporate Message

NECSTES 3 NECST business
(Nichicon Energy Control System Technology)

—

2T Y EZE Capacitor business

TISBRIALTY 5L 00Ty mfz L
A'”’“'g:g;'ti‘;tsm'yt'c Film capacitors Circuit products
BETHBANSEN, NT—ILIMOZIRBAFET RMVFUJEBRMOMERAHREBERET
From electronics to power and power electronics From switching power supplies to special

power supplies for accelerators

s4thi5 Four Focus Markets
Ix)LF—- SEER BYIRE-

(= f 52
i ER SRS BEEAY N AR
Automotive & Information &

Energy, Ecology &
Medical equipment

Home appliances &

. Communications
Industrial Inverters

Railway-car related

appliances equipment
‘a
) -
, . &0

Speed & Flexibility . michicor:
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Product Introduction

NICHICON CORPORATION
NICHICON (KUSATSU) CORPORATION

Speed & Flexibility 8 michicor:
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NICHICON (KUSATSU) CORPORATION Overview

AEME  EBHA3VTUYRUMBEHSS. EHERE
(BE-EEERITUY BT IRL)
EEWSBAITUOY (BERH.,. ERALE)
EF#IAaTUY
It A% a2 EiR
(INEFRER. BFEEERBRERGE)

Speed & Flexibility 9 nichicon



19504 8 A

19514 8H
19614 44
19614 6 B
19644 98
19684 48
19834 2 A
19864 6 A
19874 3H
1987510 H
199145 18
19915 8H
199345 38
1993511 8
19945 418
1998412 8
19995 3H
20004 2H
2003E10A
2005512 A
20065 1A
20215 2H

nichicon

/2 = History

KA =HEABA - HEERZRIL(ERE3005H)
BEEEEFHICEVTEEZRA,

TEIEHILEIZEDIISCAID BRI EREERTGAZE 215,
EEZAAXRIVTUOY I EKKXEKHICER
EHARUBEERAIV T UG REIGLLCEEREZETICEEILIZEHE,
IT¥RIEELEREBRIGLLCEREEXEREEEZZE
HERKOBIABEREETRELEE (6,600kV)ZF5ER
EHFASELEERIGLLTERIRILYI—TREE:X R
YEHABIRILX—BEERR. FJREEE O B KNE:S B EREFEIZRD
ESFAEELEILEREEERZAR
EEEZ—FavKERAESHIZER

HRD, SIRILF—FERERIV T ORFEIZKD)
TAWLA(SF6N'AAN) BIEEMEITUH “DRYVAR (M4 -I) "EE &1k
HRRR250AVEREBEEREEZELTH
EETIHHAEFIZEEL#i4E 1S09001 & Ex 252 N F

3005 VAR E A /N ILVABE - ERBREREEEZSTH
EETISHERFIZEELEERE 1SO14001 B FR R Z S

BwXE#I T Y NUSCUP (FA%3vy7) "B Rk
BEMSREXSEEEI T Y “Geo DRY(PARSA) 2B &1L
—FarvskXeERZTIES Mt —FaroEEHAXSHEIZERE
AV TUYRAERBE I IIVLDEERI

HVRAEBZa T OEERE

—FaEEMN IAFT16949 & $R R 2 IS
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NICHICON (KUSATSU) CORPORATION Overview Photo

.

S Bih 52,328m?
Site area
about 300m X 175m

B 24,088m?

Building area

B
BFEISUr4ED
The site area is the
size of the Koshien
grand 4 pieces ~

/ Sy

o ~
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Product outline of F|Im Capacitor & Apparatus Group

EFHBRAa T UY

Capacitor for electronic equipment

oSy

asa
’7~=g

T TEaL4T
Dip type
*T=T5vTE4T
Tape wrap type
- BT —RAAYAR AT
Resin case containing type
—

f‘

o’

L >< Microwave

A

IRER R
Rice cooker

EE—IREAT
All mold types

EBER-EXAVN\—5RA

For train and industrial inverter

&

BEHRR

Taiwan Bullet train

EEMB NDJIL) AavToYy

Capacitor for industrial equipment (power electronics)

T

73—k

Accord

BEER

For automobiles

! A

! Crown

(]
& I AR ER RS
Power related equipment ﬂ BERmERNERE 1
- Electrical quality improvement equipment
EARa T - UT S L R 1
Power capacitor / reactor Phase advancer >
. ' = R
£ LD ¢ | LI
| O O
2 p—— |
e AN ; JFoLEMRX
ﬁﬁ:)?)#ﬁU?bbw EEMRELEE

BE - BEEEHaVTUY

Reactor for phase advanclng capacitor

77%;774ha$ﬁ“

Active filter equipment

Lithium battery type
power failure compensation device

High & Low - voltage phase - advancing capacitor

FEENH

Substation facilities i

DFo LB PCS
Lithium battery Power
Conditioning System

ﬂ

BEREEE

Multiple Power Compensator

EHa VT UYERE

Phase advancing capacitor equipment1

ﬂ

12
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Product outline of NECST Capacitor-Applied System and Equipment Group

E&EEAREIR Medical equipment power supply

IRE B A EIR ESI.ESD NYTBIR A¥v=UJER
Bending magnet power supply ’ Bump magnet Scanning magnet 2508V E |_/JII.I—J i%ﬂi%lﬁ

PomcrSeERY power supply 2.5MV DC High Voltage Generator

e SREEPFNIEES (£)
| High Precision PFN Charger (Left)

HS54ZAPAVES 1L—4(F)
| Klystron Modulator(Right)

EFZAEBHREE

Magnet power supply for accelerator

. Frl s, s h,7 =
Li4 4> EmA KRBT IOHNIIVATL
fﬁ&%%z Large Capacitor Bank System

Charge / discharge power supply
for Li-ion battery
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Capacitor-Applied System and Equipment
Products Introduction

—FaAVEERART
NICHICON (KUSATSU) CORPORATION

Speed & Flexibility 14 nichicon
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125 24 Capacitor-Applied System and Equipment Products

Large capacity inverter technology
RKEE

High voltage high current A 27— T

control technology
= BB E K E STl i

( ~1000kW )

DC stabilization technology
Bt & E 1B AT

(~MV,MA)

Capacitor technology

T YAl

Pulse control technology
7 X)L R I3 Gl
( ~10nsec )

( ~0.001% )

Digital control technology

T T2 )L HIEIE AR

(DSP RISC. FPGASI{H)

ﬁ ;‘E Classification %ﬂfi@% *;F Name of power supply
plipe Ll SPEL 2 1.474ViREN
Accelerator related equipment lon Source Power Supply
2EBEFERER (KREANIFMAMVEIR)

P.S. for electron tube (High power klystron P.S.)

3./NLARRT Ry NRER

Power supply for pulsed magnet

ABHAER

Electromagnet power supply

5. EFHRREREIR

Power supply for electron beam sterilization

RS - SRS EE 1. B 4 B R ARl i i

Nuclear Fusion & Commutation control device for DC blocking device

Strong magnetic field relation 2.N Blm %'!?,1
P.S. for Neutral Beam Injection

3.ERHIEER-1IUNIAERRELEE

Ultra-high magnetic field P.S. / Impulse current generator

ﬁj\ %ﬁ Classification %ﬂfi@% *;F Name of power supply
=B E R AR 1. =& A INE R E;
Medical equipment Medical accelerator power supply
2. REHASHE
Power supply for fundus camera
.EEAYAGL—YRAER
Power source for medical YAG laser
A4 ERRIREE 1.LA AV EBRATREEIR
Production equipment related Charge / discharge P.S. for Li-ion battery
2AFFARERER
Power supply for ion implanter
R R E RS 1.HEEERER
Environment-related equipment Power supply for electrostatic painting

2K EHAEIRE - HIESRREIR

P.S. for dust collector /P.S. for smoke consuming apparatus

3AVFAY— &

Ozonizer power supply

1o
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ELHD,

IN-NBI g

fFZ° FH Research use

(g
hNE L]
i
2

Nuclear fusion N-NBI power supply for magnetic field confinement device LHD

ECHE P

ICRFFAIR
CREH

Lil:3ln.dg:

'-'l:# E Features

S5IHLEIR. 7—VEBIRICIFIGBTZEALTL
Y9,

225 HLERETIX., 24BDIGBTEHE 5| ##t
LE=FBAEI Y FICEYHAZEREHELTL
F9, iKY, SBE - KERDO S EHIEAH
AIREL > TLVET,

IGBT is used for extracting power supply and
arc power supply.

Especially with the extracting power supply,
the output is directly controlled by a
semiconductor switch in which 24 IGBTs are
connected in series.

As a result, high-speed control of high voltage
and large current is possible.

B 2R HAOEBE | BAER | /NLRIE | #ERLER
Equipment Output Output Pulse Repeat
Voltage (V) | Current (A) | Width (s) | interval (s)

IEEIR -170,000 90 10 300
REHAEE
Accelerating PS
Protective measuring
equipment
SIHLEIR -15,000 75 10 300
Extracting PS
NATRAER 15 1,000 20 300
Bias PS
7—IEIR 108 5,000 20 300
Arc PS
T4Z*URER 20 6,000 30 300
Filament PS

16



ﬂﬂﬁ%ﬁol .53 Uses of accelerator

Nk ZS Accelerator

IIIIIIIIIIJIIIIIIIIIII
25?1 - E;%A - - qj'.?u .

Medical us Industrial use Research use

S X K
/ﬁ&%s *&b%s L‘ﬂﬂ.1%é #%IEE 1y -;_'ab
SterilizationI Environmental Ereservation Phxsics research

(BABR. RE) (BEmBAE. RIRRE) ([RF1%. 22NV &, Yt Ri)

(Cancer treatment, ( Food Hygiene, ( Nuclear, Protein,
examination) Environmental Inspection ) Physical Properties Research, etc. )

| y
IEARHOEEZESETADORED—E LT SRR T DA S

BROHE - K8, REYRREO—HeLT

ERNICIHE, BESOLLICE{ORSCHEERNE
WIS TLET,

Elhif (P8, neRE) 0—HelLT

=

|
] <

|

S B G
3 (1]

17
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.r"f'bw*,--

Hi#: J-PARCtA— BIRILF—IEBHAEHE. BXRFHARMERBETL XY —R(2024517178)
Rz INE=R () =7 v).
3GeVI 2/ OMAUHRZNNESR (RCS) .
AT EREINSY OOV INRSS
D35 DR TERBHIZEFZINRET 5,
EFEIRFIEDRSETINRL, RAUFOEFREORMDIRRELEZADSEIFLEER
NThhd,

Speed & Flexibility 18 michicor:
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TR MR LD

J-PARCHEZE AN DE — La/\) —1E58 500kW— 760kW

E— LG T E—LAIRILE—
X 1013 [1&]] [GeV]
25 30
20 | | | 24
15 18
10 12
5 6
0 P—— 0
0 0.5 1 i 5 2 2.5 3 3.0 4
€€ > € > €€ > € > €€ > € >
AS PR AT REE AS E M BB AS E OHE EE
FFfE [(#1]

H#: -PARCELA—, BIRAX—IEEFAEEE. BEARF HITFEFEEBETLRY—2R(20245F1A178)

EEBRORE L. MRBGFEERIERICHETEIHICKEUKFT 5. D=0, TDHEETHS
[E—L/ND— |ZBOTE AN RN TE:,

AN TIXRIERIESEN ST RILT—3GeVDE —LEASL. 30GeVETINELT. E— L%
EERERICHITTHET 5,

CDHAIIILDHYRLUEEAZ2.48F M i1 3670 [25EMiEL TE—L/NT—ZEE T HBEN I THNT=,
ERIIAM) T ERETHEFHR(FE) EE—LIRIILF—(FER) DRFHZEIL,

30GeV X 1.6 X 107'%J/eV X 21.6 X 10'3/1.365=763kW

Speed & Flexibility 19 michicor:



J-PARC Main Ring/ R E#M G773 RE;
WMiBDO N TE—LZHEEIZT AEHMAED=HDEIRIZ. jt@gmzuT/ﬂéﬁL\éﬁﬁh“ﬁéﬁ%éhf:o

Esaﬁ%iE(:T:iof:l*}b¥—€§ﬂ$$<3‘/7"“‘/#/ \U21Z[ENRL . BFRIAYH2ET. 2

HEBATHISEOE—L/NT—ZHiEL, KIBGEIREEHL .

ERIDEIRERLC

BERS R o) SRR,
:l//\—'}'l :I//{;;-U- 9’-3 Jl\ | BiA :
J. [ ; I
iy S---
FEIRILY— ﬁ%il*)bjF—
480mF, 1667V X 68, 4MJ 1.66H, 1570A, 2MJ
‘_‘J;;':}lf“]un'ﬁ LRETRR 977 a2 % 772m Q
20 B

.

Output Current [A]

X,
e M

0.0 0.2 0.4 0.6. . '0.3. '1.0. . 11.2' .

Time [sec]

1.36F0 48 RL
EIRFEEE . \NI—FIR
t 47 : 1570Ap, +5500Vp

8MVA(E—%)
=& :6600V,3¢p,50Hz,2.5MVA
KA (Ffi7K) : 545L/min
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T BB EDC L,

Wiring Port Discharge Resistor

100(] 2|qno(]

Small Door

Alr Conditioner Frame Discharge Contactor
and PLC Voltmeter

a2TFHE (TOP VIEW)

H B8 : Y Morita et al., Development of Capacitor Bank of J-PARC MR main magnet power supply for high repetition
rate operation, PASJ2017 WEP076

it i

B\BEATFHAEOTA—RRSA) L=12.2m, W=2.4m, H=2.6m
aAVTHIARBH-YIIIL LA T B 1928 N,
AT HIRBHI=YDEHE (FFE) TRILE¥— 1.33MJ

[r [zas
REOERAEREEMBHRE i

- e,
@m
.|
P
CBM2 =

CBM of 480 mF
AC/DC Conv e11e1—l DC DC Converter

I : P: "J[;,l} Jd}
= i Nj __sz _“:?n\.

L » L o 7
= Nl =

CBMS E% : i -~
= AT T RE RFESEANSRSD)

%ﬁ | T4V LAVTUHEZE 5mF, 1667V

f1 g3\§ PARC MR main magnets, Nuclear Instruments and Methods in Physics Research Section A: Accelerators, Spectrometers, Detectors and

;

LI

WA

CBM6

FT

Hi 88 :Y.Morita et al,, Capacitor bank of power sup
Associated Equipment, Volume 901, 2018, Pages 1

Speed & Flexibility o1 michicor:
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J_PARC/:{T_‘/;’JE‘?E:,:'\ fFZ° FH Research use

J-PARC / lon source power supply
1 . / & Features

1. MEERSRLERBO/ILRAHAREE, 20T
DM D/IVATIHLART, YIMLARMYF (&
FETZ24%# FESI6RTFIUSI THAELTLVS,

The pulse output circuit of the accelerating power
supply high-speed modulating section is a pulse
cutting out method from the capacitor, and the cutting
out switch is composed of 24 FETs in series and 6
elements in parallel.

| 2 SIHEEIL. FETZ18R TEFI6R T A THAAL
- TLY%,

| For the extracting power supply, 18 FETs are used in

parallel in six elements in series.

5 7 rEREITETEER TEAER IGBTEE
) . HEhtE. BREE/"EERDNATUYFARKELTL
-: : %

The arc power supply uses a constant voltage /
=7y T2FDAAIRE constant current hybrid system combining a constant
| /J?s E ‘:Ex = \slzl'::?; zg:er supply, a constant current power
Installed in the ion source power room il
of the basement 2F underground
basement

sl M F O R
W - EaPERB R —— =
1m:(1b24_='t{¥ﬁ ZaA VR

- 3

\

Equipment Output | Output | Pulse [Repetition Remarks BERRBIY

. SEIMAEH - . 8 NS
Voltage | Current | Width Rate b ~ N
_ v) (A) (ms) (Hz) ‘ C
Accelerating PS —40,000 0.2 1 50|Voltage applied by
constant voltage section DC 5
Accelerating PS ~15,000 0.2 1 50|Overlap on constant : -
High speed modulation voltage section "EEETVANN
section < » e
Extracting PS ~10,000 1 1 50 ” B s |
Bias power supply 40 100 1 50|Voltage applied by = RS '~ SPARC  Sogor Wi Accdisrior ReSOEh Coniph
DC _ H1 J—PARC(RF Hiilh i/ R IEAD)
Arc power supply 300 400 1 50|CV / CGC hybrid [HRTBER R, KSR BFE— LT/ 05— DEREB-PARC, BRI L¥—(AATRHIID .
2000515 5. p.45(2006)
system
Filament power supply 20 150 DC DC|CV

22
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aTFH

J-PARC_KE

b\ TEHMEAE

fFZ° FH Research use

J-PARC / Horizontal shift bumE magnet power s”EE'X

Lt zjg)ﬁg;}g@fj%;éi—gﬁﬁh&ﬁi Reduce acceleration beam loss and improve accelerator
& N =3

hniEE—

Voltage
#2358 L Repetition

37 E YR Rise Time

7797’ BR8] Flat Top Time 0.80 ms or less
3L T YRR Fall Time

By removing the high frequency ripple component,

performance

R Use

RAHABER"EE
Maximum Output Current /

32KAT12KkV (1) o RIBEMBTFMERMEE (J-PARC) TEASIS
Used at the high-intensity proton accelerator

facility (J-PARC)

25Hz 0 KERTKELIMUTEMAZEMBLT.U=TY
OIEFNSDE —LE3Gev OOV IEIRA
0.14~0.60ms AStT 3

By exciting the horizontal shift bump electromagnet with
this power supply, the beam from the linac accelerator is
0.15 to 1.00 ms or less (* 2) made incident on the 3 Ge vs synchrotron accelerator

WA EFRE =+ 0.25% or less of the 4+ Features

Output Current Deviation setting value (* 3) o HAEROSNTIEE

HAEZERITIL + 0.25% or less of the High flatness of the output current

Output Current Ripple setting value (* 3) AVTUHORBEEFIA Lf:iﬁiﬁfrﬁl‘&:b)x»f

NDEEX16EDIBND1ETY, e wF o EEEEME, ChICKYHB AER. $I22
The above picture is one out HABRREE + 0.25% or less of the Sy TR TOERK)TILE S DBREIZHEY,
of 16 units. Output Current Stability setting value (* 3) Minimize the number of switching by commutation
HBELYEZRANYTFT  « 1 |n the case of 32 units of 32 kA. Maximum output current per unit is 2 kA. method using charging / discharging of capacitor. This

IGBT. * 2: Fall time varies with load.

25000

* 3: Applied when set value is 10 kA or more

successfully eliminates the output current, especially
the high frequency ripple component at the flat top.

o HAERDEYRL IVMBEOREMNEBN-E

20000 |

Rise time

B ok < 1s000 [
[ ‘-;
IGBT -]
switching jfzesos%u, R 10000
point 4 N\ H
=N .
Il’yf( " =
1 B = o5 =R ER o

Flat-top time

Beam mecton Time (©.50%) | 3§ A R =
: } ] A trapezoidal waveform pattern with excellent stability

for each repetitive shot of output current realized

o HAEFEBRDUIYEZ HRE
Output current switching function
I75yhby T EFIERE. 25HzDYIYEZ T+0.01%
~25%I&iH S HTENATRE
It is possible to increase / decrease the flat top current
value by ® 0.01% to 25% by switching at 25 Hz

® A TF AR LE Improve maintenance
AZYhEREHAESHETBIELTHILET, AV

{18 +0.259
| i

wE (%)
(B — B )/ M) x 100

Fall time

Start-up

Ity

Flat-top

Falling-down

TFY

H
05

? s - FFU AR KSR E

e Maintainability is greatly improved by adopting a

HEFKR (1665 24K) Output current waveform (16 units in total)  s4rcture combining unit power supply

23
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Spring—8./SACLA
N @i —IEE ina- i
g, emwemay  OP FiNG-8 Campus Guide
A Rk 2 FREERI— -2 o miER /e
0 100 200 300m F AR ? (SPring-8 — 184, 1BER)
= —— 1RSI F R
— L@ IR SRR
TRE AR — ] NARI—T 7 M
A A A BT X BT RER (48500
&% - FIs - ATM EMAHRBIER

MR IR
RSt ER TR
OERBAAREL 22—

1—FT«4 )T+ B8R

SRR
AN,
EUV L —H —2E8ts
PR T
BN

SPring-8
BRIV TR

EERRRER

EM) 78
fFEmERwW

PRE-LS( vt = |\ PSR
‘ XFEL—SPring-8 X$REHMEF L —— % SACLA
HEF A RER FEaR SACLA hnE234%
BEC— L5 KRB RBRE—LS 4 RBHR

H88: Spring-8 WEBAR—3 (http://www.spring8.or.jp/ja/)

2

SRERENYIHERT TSR
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PR AR Lo L,

SACLANMEIRDISAAPOEES AL —F

- XtrBHR=FL—Y sy [SACLA] C/Av K 50MW  110MW /SJL R
294X Ay ETaL—A

- 2011~ 4R 6,000~7,00085R 3 @zs
- 20155~ BL1ESMHINRS: (SCSS+) &

- 110 MW JULR-EZIL—4
+ 50 MW 754 A0 D) V)L AR
- SACLA 8 GeVilliRgs C72E61EH
- SCSS+/BL1 800 MeVlliRes C7E1{EH

Injector C-band C-band
cavities linacx3 linacx2 BL1 3 undulators

E-GUN D@UD\JDoseev <

BL2 18 undulators X-ray FEL

Soft-X FEL

Transverse
BC1 BC2 BC3 deflector

E-GUN Q
BL3 21 undulators — X-ray FEL

| —
40 MeV ‘400 MeV\ 1.4 GeV Kicker 5-8.5 GeV Bean Experimental

hall
S-band  C-band C-band mag“e‘\ dump
Injector linac x4 linac x12 linac x52 "
cavities (off-crest) (off-crest) (cresty 10 SPring-8 SR

Hi 8 : Proceedings TUOLO8 oral-PASJ2017

500 keV
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fFZ° FH Research use

ZEPFNXEE=R V54 ALAVEDaL—F

SACLA ngh Precision PFN Chargerl Klystron Modulator

HSAZRROVES2L—4
Klystron Modulator

I TSR
'/— —Monitor Waveform

| 1 Ve MOH B1.ERV/TIV
i MOH 86,24/ TIY
- -EOL MW 28588/ TIV

Z CE4 T-SHINT BOM 9.284/TIV

m IIV Jch 100V MZUUMSACIH! |7GV
Ch3[_200mvV__(cha{_200my

24 Mar 2010
WE00%E | 17:54:48

i RRE - R
(CH1:Me, CHZ:Tk. CHAI-BIL, CHa:[-SHINT)

SACLAYSAAFOVED AL BE
SACLA Klystron Modulator:Features

/A XOREIZ/A4D. B BE .. KEMK.

AR E 55 S TR MBI E SN ICURR.

RBELIEOREIZLRS . BEEEHES TRERAITIRA.

BRET . AROEEESTEL.

B EEIRE A ZR IR UL . SRR IR EER

All high-voltage, high-current, high-frequency circuits, which cause noise,
are housed in a metallic closed container.

All high voltage circuits that cause insulation deterioration are stored in oil
container.

It does not absorb moisture and is not affected by outside air.

High voltage circuit housed in oil container.

wmAAY—FERE: —22kVp B XK##EL :60pps

Maximum cathode voltage Maximum repetition
BARE—LER:6000A PFNa> 724 :0.0293uF
Maximum beam current PFN capacitor

INJLARNE: ~2us PFNEX#: 16

Pulse width Number of stages of PFN circuit

SACLAS R EPFNFESR IR

SACLA High Precision PFN Charger: Features

EHEPFNEES
High Precision PFN Charger

BT R AR CAERE i
Monitor Waveform
/ A
/ /»'
/ ! 4
. 4 b /
/_,r' ’/" 4
l" “"
— — e 10kV/div
EEHHEREBTHERERE W[ dh

bms/div

26

BO—#JL, JE—hTIR{F BT HE

AR A =R X ERALBEEE

P 86%kLE. HiE B86%kLILE.  HEM O O1%LITHRM
EFRWBEMAEMBEOUMASWICTEY .,

785 53 TR & 7 W 0D AR R Y S A NE 0D Tl 17 £ SRR

WEE A /" — 2B EHER MR TEAFRR ISR L

{E /- X{LERB

Local, remote controllable

High frequency stabilization by adopting high-frequency inverter charging
method

Efficiency of 85% or more, power factor of 85% or more, stability of 0.01%
or less achieved

Switching between main charger and supplementary charger realizes both
high speed charging and highly accurate conflicting performance
High-frequency inverter section and high-pressure generating section are
housed in a metallic hermetic container to realize low noise

BAFEEEE: +50kV RAFEHEHRE:60pps

Maximum charging voltage Maximum repetition

RAFTEEM:1.5A TR AR EE:0.01%p-p

Maximum charging current Short-term output stability

BRAREIRILF—:35kW  ERERHHEHDREE:0.05%p-p

Maximum charging energy Long-term output stability



canbDo/

SACLA HERBEEIIL—FDIBERK 954 R

D54 AP0 FERE -350 kV. 310 A (LU RIF-290kV, 270A)

Y o S AT
o EMUARIERODZD, JOLARS YA )E—K1E,
(PFN[EE&)
- NBUL, SEE{bO. iigoha A
« RFEELOD, REEREZZEL (<10ppm)
Klystron Voltage
Charging cycle Primary Voltage & Current \ =P
& Current —— _ 2 =
16.7 ms H Nominal 55
& - 50KV 5 ps (8 ps) ~(8Hs), -350 kv, 310 A o=
g /I -— (-290 kV, 270 A) ESl =
S §-22kV W =l
1 \,__/y SkA (3KA) , Flattop S | 3
ime .5 s (5 ps) =
: \ @
Charging SUrn | Decoupling Circuit ket e s |8
i Clipper
o AW —
g H =
Q E g
fS g [ 5%
€ 5 Pulse
% “‘: 8 % Primary Current Transformer
HV charger S =] © 5 KA (3 KA) |—§ ratio 1:16
2 o F e (1:12)
+50 kV max. = — 01— = ;
60 pps max. B |

Insulation oil filled

Solid-state steel tank
High-voltage switch
50 kV, S kA, 5 us, 60 pps
(3 kA, 8 us)

Hi 8 : Proceedings TUOLO8 oral-PASJ2017
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NanoTerasu (R4S HEER)

\‘ q--" FLn Y 3 o) h K
’“ -8 t\-li‘.‘."‘ 2 ‘l"l A 15.5'“.' s

H ﬂ : ST&ﬂﬁH%‘HEﬁEE’i-ﬁﬁﬁﬁﬁt B—WEBR— (htps:/ / www.ﬁst.gojp/ site/3gev/)

by,

Speed & Flexibility 28 mni 1COoI
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NanoTerasu (R MRS JEHEER)

RENEE 2R110m

+ 75 AETEES
s }a-;a 3 34 pasags 2 3 aad ’ i
<> <€ > <>
OBFR @C/tY Rh0ESS QBFC— LA HTER
F ) 7S A AGHREERSS

HE: QST WEBR—C FL AV —X (https://www.qst.go,jp/site/press/20230511.html)

CINVFIZARMAVED AL —3 - EFREPFNFEESR (208)
H 8 QSTA A S Y sk B kBt B—WEB~R— (https://www.qgst.go.jp/site/3gev/)

Speed & Flexibility 09 michicor:
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SACLA E—LIRYDITHAXYH—EBHAE]R
SACLA / Beam distribution kicker magnet power supply

@ COERDREFEICLD . —DDNIEEDSDEFE—LZFRCHRD (T BEDRRIERIC
XL —Y—Z #4680 ARILITUCE<ORBRETS T EHOIEECHD EREFREITEL

THESNICXFELOFAMEDE LICKELER. W HEF : +320A

This power supply was developed for use in high speed electron beam accelerator. Output Current

It can be used to send beams to parallel systems. HAEE : +150V
Output Voltage

) DC-Septum-Magnet
o BL1,BL2
Kicker-Magnet BTa= (BL1, ) ERREE: <30ppm

e (PuseMagnet) [ Current Stability
LINAC = BT3—- (BL3)
\BT ERUTIL:=30ppm

b .
DC-Septum-Magnet i(BM’ BLS,l Current Ripple
XSBT, SPring-8lI) #8835 L : 60Hz
Repetition Rate

:niﬁl:ﬁjrﬂﬂb\ﬁﬂﬁfiﬁ We achieved by using high technology which we have accumulated.

@ EEH?TDﬁ*mﬁ]EﬁE High precision analog technology.
@ BRI\ S—VEEZAREICT DT I VBT  Digital control technology for waveform pattern change

30ppmEITOREHE ERRSHHEZRBULEXLEI20AOFTE/INIVABRZHICICHTE

We developed the high-speed power supply which made it possible to for super high precision stability less
than 30ppm.

+320M] aTbe320a 13208
s 3|l & 3 fu| s 3 a
(I i I i 8T3- 0.34
3208 3008 <B.3A
HTa- -300A
-3204 | | | | 320,
atort [

e

. AT
1 S0tz BEDH

3 bl 8 8 3 [w]s | T ——

e 4 I ol

J20A -0.4A -300A 0.3A

| — K

L d <ihed b L 4
ostart @F T (gime i ¥ e

EE R R R REBBTEM  The figures apd wave patierns are from the Institute of Physical and Chemical Research

30



SACLA E—LIRY 5

fFZ° FH Research use

TRFXYHA—EBHAER25H

SACLA / Beam distribution kicker magnet power supply Number 2

HAEF: £299A
Output Current

HAEE: 1000V
Output Voltage

ERRTEE: =30ppm
Current Stability

B FIL:=30ppm
Current Ripple
#EL :60Hz
Repetition Rate

e — DD IMEBMNOBFE—LEZERITERY 21T, EROERBRERITXBRL—T—% 4t
#HiL. XFELOF ADEO R LICKE{HM.

This power supply was developed for use in high speed electron beam accelerator.
This contributes to improvement of the use efficiency of XFEL facilities.

DC-Septum-Magnet
Kicker-Magnet 4 9 574~ (BL1BL2)

(Pulse Magnet)
XFEL
LINAC Q\EBH—— (BL3)
BTh

DC-Septum-Magnet

(BL4, BL5,
~ XSBT, SPring-8lI)

OCSRI B DMHIHETEELETL—F—RILADOH hFH EEAIEEIZT S,

This power supply is to contribute to restraint of the CSR effect, and output improvement of laser pulse is
enabled

- 1’1. if':%‘?f:%t‘ﬁﬁfﬁﬁ we achieved by using high technology which we have accumulated.

® B 1 E 7S 0 HlEE

High precision analog control technology.

o Einrh DR/ E— EBEFREIZT 5T O R IL BB

Digital control technology for waveform pattern change.

@ et £ /3D — - BIKSIC-MOSFET# A L= B R B g He i

The electric circuit technology in which the SIC-MOSFET which is a next generation semiconductor was included.

30ppml FTOREMER/N0IA~FZEKR290AFETH WAl TRAHEMEERBEL-5%
NILABRERZE

We developed the high-speed power supply which achieved less than 30 ppm of stability and the flexible control by
which output is possible up to at least 0.3A to at most 299 A.

— ‘ el _ rates
42994 ‘l [ [] ere- 2708 2594 M ‘— 1 2994 p SR
PO I ) U S S DI S (N s 2 J \ s | / RN
b ey el ] |emeaa | ' ‘J.U / -
\‘ AT0A -270A 034 | | 1 .non osA uon-oaa 1 | /
| | Thil | 8o 2704 | | 0 | | / |
Al J LJ | L : | rad |

EERMERERTFEFTHTIZE The figures and wave pattems are from the Institute of Physical and Chemical Research
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KEK (G TR/ILEX—IEF[FEHE) KEKB
KEK(ngh Energy Accelerator Research Organlzatlon) KEKB

H: ETh )b:\f—mﬁ%sﬁf%mﬁ WEBA—3 (https://www.kek jp/wp—content/uploads/2023/05/Aaerial2023-01,jpg)
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KEKB./ E—LRRASLIVE—LERHAEHAER

KEKB / Beam bending and focusing magnet power supply

MERTOE—LIBEZZREIZRD=-ODRER. RRAYT RV T 5-OOEREERERTY .
DI A)ARLZU D REERAWN V) —XRAy/NARICHER . EBRHIFEORE L., MLIEER>TWVET,
It is a DC constant current power supply for exciting the bending and focusing magnet to keep the beam orbit in

the accelerator stable.
Compared with the conventional series dropper type using thyristor and transistor, we are improving power supply

efficiency and miniaturizing it.

'|ft|_ﬁ[é Performance
1.8RE &B# 20ppm . H
RH 100ppm /(B 4E)
High stability Short-term 20 ppm / day
Long-term 100 ppm / year (target)
2A8EHRITIL 10ppm
(B E$200msTIEED (L)
Low current ripple 10 ppm
(Coil with a time constant of about 200 ms)

E/AX VCCIVZRALLTF
Low noise VCCI Class A or less
ABME-BAE HE 0.9LL
H1%E 0. 95k
High efficiency Efficiency 0.9 or more
High power factor Power factor 0.95 or more




_ KEKB/BIEEMETHARATER HAE feace

KEKB | Power supply for superconducting compensation magnet

( 1.%E& Features |
(R MOBREEREEREISELTOET,

Application: Suitable for small superconducting compensation electromagnets.
QA : DR1KR—F
Qi hEREOFHEDRER L EHRELZHLTLET,
Output: @D Bipolar @ It has stability and continuity near zero output current.
R)REE: BFUIFDOREME Stability: Stability of low drift
@AHEAYYFIL: EYYTIL Outputripple: Low ripple
\ ORHE: VT FREEHRLTVET . Protection: It has quench protection.

( 2. H#%(5EH]) Specification (Reference example) |

~

(4. 44X Size |

ZE1-yh
AC/DC Power unit

480 X 240 X 800 mm
g & BT

Power supply unit:

I5H Item

%% Specification

480 x 240 x 800 mm

AAEE Input Voltage

AC210V=*=10% (Three-phase)

Width Height Depth

8.7mH

BHAAF 243X Magnet Inductance

HAhE ]_ Output Voltage +5V

H 71EE % Output Current +60A DCCTH7Y7

H 1L FEE Output Stability 20 ppm / 8 hours (at rated output) (FERI<[FDCCTELT
H ATERYY7 L Output Current Ripple 50 ppm (at rated output) -;Ssggg%{)iﬁﬁ Lf=%.

Amplifier for DCCT

3. VT F{E# Quench protection |

(Since TOPACC was used
as the DCCT for this power

(AT FREBITHITUFESESH. EREOIRIILY—EEENICRLAA, BbICT
RILX—HEBLT. ERA%FRELET,

Receive the quench signal at quench occurrence, suck the energy of the electromagnet into
\_ the power supply, immediately consume energy to protect the electromagnet

N o A
supply, an amplifier is

necessary)

J

EIRED

= XA —'_Dl-ﬁ'ﬂ. e
Output Current
10A/div 60A
Output Voltage g\ L.
5Vidiv
/ ov
1} \.‘- - 0A

Quench

Power supply unit

Height 240mm

Depth 800mm
(Excluding the Amplifier
for DCCT)

Width 480mm

35
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KEKB | Power supply for superconducting magnet

<45 Features>

(WA®: BEEBHEAISELTVEY,

Application: Suitable for superconducting electromagnets.
QHh: Or=K—7

QEBEXER

Output: @ Unipolar @ Low voltage and large current output
Q)REE: EF)IFDREM Stability: Stability of low drift
@DHEAHJYYTIL: {E)yFIL Outputripple: Low ripple
GRE: VIO FREEHLTLVET, Protection: It has quench protection.

< & 4E4 Production example >

IHH Item ¥k Specification

EIRIEZE EREREO=R—7H )
Power supply type DC power supply (unipolar output)
il fiE 75 =X 7E 78 i, il {E]
Control method Constant current control
ZE  Input AC420V = 10%,3,50Hz/60Hz,45kVA
I:FE*% llill j] Rated output 10V,2000A
HAERLTTEE 2ppm(p-p).~”8 hours
Output current stability
HABERIYTIL 1ppm(rms)
Output current ripple
BRAVFVEVR 0.7mH(100Hz)

Load inductance

\ J

<Size>
1200mm X 1700mm X 2460mm
Width Depth Height

X IE;R¥EFR< Excluding oven unit

36
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BHIFAALAVER
High power klystron power supply

B R

1. KENGEEEZLZREHHNLET,

2. B EREFICERTYO—/\BIRZFENME St
BRcRELFT,

<+ ik

S ENR 800X 1400%X 1900mm

IVR 1100 %X 1000 X 2070mm

EEERS 4000 % 2300 %X 2800mm

O TS oAa—/8 1200%x 1610 %X 2600mm

T 1%
Hh—KREIR E—432ER 7 /—Ri&n
HAOEE DC90kV DC12V DC55kV
HAOER DC20A DC32A DC10mA
)T 0.5% 0.5%
TEE 0.5%
B BRIERRFeus LN HY—REHIC Ehnx
(20— /\EE g 9IMQ

Speed & Flexibility 37 nichicon
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High power klystron power supply

B R
1. RENEEEZZEELHALET,
2. B ERECZEETIGBTZEL SEEHE
RELFET,
HhY—KRER E—42ER 7/—FKiKin
HAEE DC45kV DC9V DC40kV
HHOER DC 9A DC18A DC10mA
7 )L 0.5% 0.5%
TEE 0.5%
B BRERE10usLLN 7 —REHLIC Enalx
[ZHF—kJOvoENE 1R 1MQ
Speed & Flexibility nichicon
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RKENIVZAARNOVER
High power klystron power supply

4%
HhYV—FEE DC42kV Eifit 7A
BRIEREFIXIGBTEIIRAYF T
EEER L. BRTRET D,

9 lﬁ\s-?/ I‘ /ﬁw%ﬁ Iﬁ1—.|-'l_'ﬁ'
E’ZEW7/Z%E1EH§ L. ZEAEEIZKY
SEZHIBOLTNEEEEET

A—XS) 72 -oOakay

Speed & Flexibility 39 nichicon
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Vacuum Tube Plate Power Supply

B K

1. RBEEREZIV/\INMIFEHTLET,

2. BTEKRFICI/O—/N\RRESREESE AR
ZRELFT,

iE &

HAERE DC16kV

HAER DC70A

xr = 1.1TMW

FEREH HE

B H BRERREIC6usLIAIZ

H0—/\E1E
DD
2B 800X 1500 X 2300mm
TR 2240% 2155 %X 2855mm

aAvTFoHH/0—/8 1200Xx1610%X2600mm

Speed & Flexibility 40 nichicon
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T yh—EBHAEIR
Kicker Magnet Power Supply

=

e &
%M § PN AR P - 1LESESEE/ILRAERTY,
' 2.FET—TILIZKEL. BEERIZHZITAS
FOVUEREBELCARICEEEXRERER BN
IWATHEFELET,

E %

H AER 1142A

INJLAINE 60ns 1320ns &K
RTEEX 58kV

fERL 60Hz 8pps 1Hz

BIREE 1%

BREMAVE-4VR 250

D 3000 % 1400 % 2650

Speed & Flexibility 41 nichicon



/{)LX?%,{XI\_D?/'EE;’J?\_(PK_4> ] EZXF Industrial use
Pulse klystron power supply (PK - 4)

Bk

Features

® JIVN\J N BHESHYA JOPFNIY T /Y 258
Compact: Equipped with our SH type PFN capacitor

@ SU\EHEL  SEOBZE THRY VI[N
High reliability: We have housed all the high voltage circuits in the oil tank

@ BN AV TV ABE: ¥ INEIm(E LZEDSORDFIFHEE

Excellent maintenance structure: There is a structure in which the tank parts are suspended from the upper lid

R z CHA(ENRE; 102.5%\/div CH4 [Dutput voltage) 1025k Yidiv CHAEA|ER41cVidvy  CHL (Output valtage): 41kV/div
Specification C-band S-band C-band CHIAMALSOA/  GH3 (Dutput currsntl: SOA/dlv J55hku7MZEus  Flation wath 2.5us
E—oETRE 350K\ Peak output voltage: 350kY
Ten OET 50854 TES Ap Ten QI 2 00G5A IT a4 A
Output voltage [kV] 370 330 i e } s o A T e
Output current [A] 350 398 ! :
' .
Flat top [us] £25 z 4.0 : |
e T "‘."f:' — T
Flatness =+1% = +1% J
i
o — ?','Q-\ - - 1 -
Stability = +0.5% = +0.5% o z ! \ L i
Repetition rate [pps] 60 60 'm e ok S T T ch1 1,000 BT Y o ne
CHAEHBERSTEKY v CHA [Dutput weltage) a5k div CHAGKAEE) 35,80V div  CHE (Output weltags): 35 BkYdiv
S-band CH2[#hB5) 1004 /v GH2 (Butput current) 100 fdiv T Rt om widthy ok
E—GEE-330kV Feak sutput vaitage: 330KV
Tl Euwnc Mnﬂnl amphr Tk Bun- SMMT G Sample

| : TERTTMIERES T U CEAW rpaam aeer A WV s T T TN CRATY 1y A 2e0T
eI TR



VRO SARROVER (PK-5) SR ndustiauee
Pulse klystron power supply (PK - 5)

Bk

Features

@ BEfM: /S OV S EF(IGBT) &FH

Long life: We have adopted a semiconductor (IGBT) in place of a thyratron

@ EftIDHULARORA: NLAREOBNFHEYZRIR / NLAROERTEN A6

Adoption of a DC cut-out system: This achieves excellent flathess in pulse wavefarms /
It is possible to change the pulse width to your choosing

@ ENfHEREEE: BFERD SHERE T1uslF
Excellent output cutoff performance: 1us or less from a load short-circuit to output cutoff
Tk CIT 50.0M41s !;]ncuti 0 Tiek TR 50 0M%/s 13:\cml Fiine Scabe: 110V G

|
| #1682V ® 16,15y | Finé Sale
[ e et -——-f

/

.

CHIMHRE): 20,85V, div = g - i CHUEHRE)TT 26V div
E—OdhmE172,5kY i 739k by 7ME. s

CHIDutzut valtage): 30,8k div ! CH1{Output voltage). T1.3xV/div
Paale sUtputvoltage: 172,56V | | Flat tag width: 5.0us

Wm rwov MO.00ps Chiy ~LIEV)

b B ) A— T TR s T ] cmg}lmg iandu ity 3 Position | Oftset | Detkew | Probe
14:36:43 Fall pdw  |-16 580V f Funclions SpBCIﬁCBﬁOﬂ Va[ue

Tok FITE 25 0M%/y !11 ntml

i = Output voltage [kV] 170

CHIHEE) 20,8k idiv

CH3{IGBTARRE] 400A (div

Jorm < [#‘l'f‘."w S | CH2(EEE) 100A/div
i i
o CHA{IGBT15.2 VC-E)400Nfdiv Output current [A] 130

IGET VC-E250VR
IGETLRF 2.3Bk Ap

Flat top [us] 245

THZ (Output current]: T00A/dIV Flatness =12%

B i CHY (Output voltags) 30.8kVYdi
| CHS3 (IGBTE current]) 4004 /div

CH4 (1GBT16-2 VG-E). 400V/div
M ; : IGBT VC-E 350V -
35 | I6ETL current 2.38KAR Stability =11%

o s, TSRS . Repetition rate [pps] 400

:‘.!-‘.1 Il“m W3 ChiY =3V ::-IJ:I?}IIOOI 43



ILROSARROVER (PK-6) o JER ndustiauee
Pulse klystron power supply (PK - 6)

B

Features

@ BN AYTFIAM D45 OV EDETHERDEVERICRIVF IV I I M OEMFERANSI &
TXRHES

Excellent maintainahbility: We use contacts by Multi-Contact for the electrical mounting part with the

thyratron to make replacements easy

CHIEARE)S3.5kV/div  CH1 [Dutput valtage): E3.6kV/div
C-band E— P EHBE 420KV Peak sutput voltage: 420KV
73 9kby 73 8us Flat top widih: 3,5us
-1 T, ST e 103 M o ke R
T d L TS L] LF
e | TN P S | Agitent Agitant
i —T :' r’ﬂm | T " _h o
R . [ ' \ l;-il .qvil
Specification C-band S-band - | A | o w
%
Output voltage [kV] 370 425 | Fa
Output current [A] 344 550 : ” Y N N (N N -
it "
o . | \ i I O A
Flat top [us] z25 z45 | ,Il . : f \ g '! | 5 \ fg
e + \ + ' o 4 L| ) o il te { 3 . 4 + + 4 3 § M
Flatness =21% =% Ll e | il i ettt
Stability = 20.5% =0.5% CHIGETIME L (U0, diy  CHT (OUtput valtage] 10U 2KWdiy
S-band E— 4 B RE 375KV Pesk output veitags: 375KV
Repetition rate [pps] 120 60 7Fvkbhu M2 Eus Flat top width 2.Eus
Tok ST - e Toke B — i
i & AV - A Te0eV
a mwav | a 104 ¥
" "
II
)
i s o
O T T . TR R T i
ChE Seenn vl LU0 (1" T8 ik ] Chi ey na ¥ IR i 2001
vil i, e (184 e 1] 1 0000 % (20 e 7]
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EZXF Industrial use

Power supply for electron beam sterlllzatlon

for magnetron

HAEE

Output Voltage

H AT

Output Current

INJLRNE

Pulse Width

7ovkhy g

Flat Top Width

2R L

Repetition
BEFHAEE/ ULAE]

HAEE
Output Voltage
HAOER
Output Current
INJLANE
Pulse Width
7ovkhy g
Flat Top Width
R L
Repetition

2R OVRABE/NILRE]
High voltage pulse power supply

46kV
110A

44 s

4 ' s or more

240pps

High voltage pulse power supply for electron gun

32kV

3.2A

44 Uus

4 ' s or more

240pps

40

N BIE
Output Voltage

HAER
Output Current

Flat Top Width
R L

DSAANARABE/NILAE

High voltage pulse power supply for klystron
HAOERE 132kV
Output Voltage
HAER 91A
Output Current
75ykbyTig 9.5 s or more
Flat Top Width
IR L 480pps
Repetition

BFHASE/ ILRE

High voltage pulse power supply for electron gun

75ykbyTig

Repetltlon

31kV
3A

9.5 s or more

480pps




AN ARERREEE

Impulse current generator

46

EEZF Industrial use

Ip Ipx50%

\

T2

¥ K Features
AREEBFENBAUNILRERE
FAEKBE LT TUH DY
zEEL. FIFREEMNI00KVEEZ
% %% 7l = £ AR B SR 25 D it & 7R A B
ZRIREEL=Z BB A /NLAER
REXETY,
- This device is a multistage type impulse
current generator which combines an
outdoor impulse voltage generating
device and an external capacitor bank and
enables current withstanding test of a
special high voltage arrester with a limit
voltage exceeding 300 kV.
AVINVABERERELLTIE,
800KV EAV/INIVABEEEHLET
TFI,

- Impulse voltage generator can generate
lightning impulse voltage of 800 kV.

EMEE 800kV
Rated Voltage

BRAKTEIRILF— 240kJ

Maximum charging energy

EABREER 50kAp
Maximum discharge current
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_High-speed switching power supply for induction synchrotron

2.5kV, 20A, IMHz, 500nsec BE7 —+54F+—
T"-"L - - — -—r Circuit architecture
N e N ] 1
2 T[T 1| E=E S1 | iq1) s3 ||iq
== ,; Ay -_ — —
F i, "B i,
f T (i T

®
(]
TAT
N
wh
=
TAT

C RAYFUYT—LST |
Switching arm S1 = ST T T T

Output voltage

L 2

2)

Secondary

Magnetic Core
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MHIGHEAEZERREITUOY NIV RT L

Large capacitor bank system for strong magnetic field generator

AT GIN 7
Capacitor Bank

Features

HELBE M TEERFELTED RCEYMIRRD EIHEE 18D

sk R = KRS O SEim @GR AN A T Y—CBAT AT EICHED B IV T YN TV AT LR REL . 2014FE3RICH A

properties.

dance with the Strong Magnetic Field Co-Labaratory Plan. We designed and manufactured this capacitor bank system and then delivered it in March 2014.
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RIVFVONRIDRAT LR NBENEI0RREICHEIL. ERIVT VYN BEFEZERICRET D LT SESHREEBHA (BEIIL)IC

WHIZE SRS S —StEICHE > T 2 EHEEFIA - HEARIMTAD@HIEHmERORIRZEEL. IOMIEVWSKBEDI T NIV AT LRV
This capacitor bank system has a design that is capable of supplying the necessary current to a great variety of electromagnets (load coils) by splitting dis-
charged output into ten systems and then freely setting the used capacitor bank, voltage and other factors. This makes it possible to research various physical

We introduced a strong magnetic field facility using this capacitor bank system with a large capacity of 10MJ in the Advanced Strong Magnetic Field Science
Research Center in Osaka University. The aim of this is to realize a strong magnetic field facility that makes joint use/research across Japan possible in accor-

\ I 1

) ) )

aAVFeY = s = g
K"»210 neo2 A |
Capncitor bank Capacitor bank | | Gapacitor bank
to 1
. A

r =
ALy F10 AT F2 A 9F]
Switch 10 Switch 2 Switch 1
L

YNV T IRAT Lt

Specifications

mEER 0.0284F
Capacitance
mARERE 28KVDC
Maximum cherging voitege
SARBIILE— | 0w
Meximum charging energy
CARERT 1KVDC~28kVDC
\Usage voltage range
] 2=%
SAMBRR e A
Maximum discharge current ADKA [ unit
ok s s
RMBRAE 1EILLF / 304
Charging/discharging frequency - 1 time or less / 30 minutes
FEEH 457120P
Charging tims Within 4 minutes

(W B TR S~ M)
{Buppkod o the Advanced Sirang Magnetlc Fickd Science Rascarch Center)
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Construction of medical accelerator

ZFaviF. BBICERLTE—LZRBFITLHAD
HlEHAERICI7AVEFVREF>TULET,

Nichicon has a core competence in the power supply for control to focus on the affected
part and irradiate the beam.

7 o—EBHAEIR
Wobbler power supply Ll
AXv=U U BHEAER

Scanning power supply

S —
A A RMAEHAEIR
iy s e Y _h - Bending magnet Power Supply
S e o } BEXYN—BEMAER
1 o “1 Fast kicker magnet power supply

EEEF Medical use
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a1 HENEE
1+ RER 0@ Aftt T2 LEMAER
lon source power supply _1_._1_}'13 Injection septum magnet power supply
s -

rUiB B A ER

Quadrupole magnet power supply
ATTI ) EHMAEIR

Steering magnet power supply

PUiB E A BT

Quadrupole magnet power supply
ATTI ) EBHAEIR

Steering magnet power supply

cuum duct

T2 LERAER

Extraction septum magnet power supply

AN TEHAER

Injection bump magnet power supply

HE N\ TEHAER

Extraction bump magnet power supply

RAEEEEIR
Bending magnet Power Supply
Ui B A EIR

Quadrupole magnet power supply

NBEEAEIR
Sextupole magnet power supply

BEAILIIER

Electrostatic inflector power supply

BHETILIVIER

Electrostatic deflector power supply

The supply : Shizuoka Cancer Center HP http://www.scchr.jp/youshisen/about/sikumi.html
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R e R OBA IR T IE

HFRAROBHNEEHEAEICETITI—EERXYUTENHYET,

DTS5k
— IS IE R FRE —AER—SR 00U A—SLRIENZBREEERAL TESOBRIZE
DETHTRERSLET.

YhFY—2 QA=

RAEx =Tk muE BEE ' R—52 Eﬁ%zux 3
B FEE — AE KRS T, HARE £ %
ZARYE(R) TEY DAL TLKEBEE . | -> E@S
HET. BPABRERDOBRIZA>THER ' | -
[CHRE \ﬁéﬁﬁﬁkfééiﬁlléh\&in AR
%—ﬁ%g&ﬁf EAIFHEIC okt — LRBE:E (77 5—REHE)

e ATTA

S TEWMEICLEGCEREERRD
BERESHYET,

EELLNARRICHFRE—LZE
RATOIBHOBRTHSH=H. £
DERMNFERICERL L LHBIR, AU

SRFTAF v 2 JBREHE

Speed & Flexibility 50 michicor:
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ERABHMARR(REXvy="J FBiR)
Medical magnet power supply (Scanning power supply)

X%:JE\ Y%:JE\ ~ i e N N = LU TN, 8

X-Power S'upply Y-Powler Supply t)] b-d; lﬁtid:a-g_:ﬁigﬁ !lfﬁjj /;ﬁﬁ
ERERA] +410 +440 D= DEERAMERAER
Rated Current Power supply for medical accelerator for
ERE ]:T:[V] 430 480 cutting-edge cancer therapy without cutting
Rated Voltage
R RE[A/ps] 7120 7/40 fthISBEEDELVRER.
Excitation speed x%fwﬁs — 7
g;fé::ﬁkz[mﬂ] 6.3 121 Also effective for deep and large
:I'f)lz’f‘/’f7’5l‘zx[mH] 0.981 2.246 cancers with no other treatment
Coil inductance
BERLZEERTIT V%] +01 =+0.1 100ps 27y T CEALN

Current stability and ripple Current change in 100 ps steps

BO0M B (24 8

& #h:200ps/div

Horizontal axis

7 I .
Output L #h:10ms/div
Current Horizontal axis

q:# E Features [40A/div]

A5 EIFTRAERIGBTA=VR) LHMFAER(FETA=YMNZE
FlEHELEERARET SHILHEERMIC LY, EERATYITOE
FEIEA T EEEE>TLVET,

AE¥ =V JBRUNTE, 7I75—BR(XREAER) LHEIEE
RONE—2BRGEDEELTHE,

Current control in high-speed steps is enabled by a circuit system in
which a start-up power supply (IGBT unit) and a maintenance power
supply (FET unit) are connected in series and digital control technology.
Wobbler power supply (AC output power supply) and quadrupole power
supply (pattern power supply) etc. can also be manufactured, other than
the scanning power supply.

Current
S [40A/div]

AREES

Treatment device
example

5 1 B8 B F R HTO S R R 448 (QST) WEBAR— (https://www.gst.go.jp/site/qms/1489.html)
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EEABHAER(DIZ—8ER)
Medical magnet power supply (Wobbler power supply)

iR A bk
— B THRRIGNZI—2H NZEH

Technical points:
Various pattern output realized by one unit

1

HABE

Output Voltage

210V/div
H D ER

Output Current

215A/div
BiRRE

Current deviation

0.1%/div

S [
i e

i e i) S0y
(B—0T5—/\3—) [1EhE7 T 5—/ 32— ]
Single Wobbler Pattern 52 Spiral wobbler pattern
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ERAEHMAEREAMFRA RRAEEAEIR

Medical magnet power supply (Bending magnet power supply for heavy particle radiation)

+EHA —f@ES HAE +{IH A — B 5

—

19400m,

IHH Item {£# Specification
|8 A = Circuit type = #ExtFREY Three-line symmetric type
H A EFR Output Current 3800A
ti 715 £ Output Voltage +1200V
i k) Rise time 755ms
2 FY Fall time 435ms HAER/\F—> Output current pattern
Hi 71 FE 55 77 Output average power 1.8MW Flat Top =m=mmmmmm———
ti 71E 71 Output power 4.6MWp
2B = Received capacity 2.4MVA(6.0MVAD)

Power factor 1, harmonic suppression

AMHIA K Cooling method Water cooling
T Magnet 10mH,8mQ x 12 series Flat Bottom
H HE#&) 7 )L Output Current Ripple 2 x10®p-p (at flat top)
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Thank You.

—Fa ket
—FarvEEKEASMH

NICHICON CORPORATION

NICHICON (KUSATSU) CORPORATION
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