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DEVELOPMENT OF HIGH-PRECISION CAPACITOR-CHARGING POWER SUPPLY
FOR PULSE MODULATORS
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Abstract

We have developed a high power and high-precision switching power supply to charge a PFN for klystron modulator

which is used as an RF source of the KEK electron/positron injector linac. This power supply has a maximum output

VO

Itage of 43 kV and a charging power of 35 kJ/s. It consists of two power supplies, a main power supply and a sub

power supply to obtain a charging voltage stability of less than 0.03 %p-p.
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Table 1: Specifications (for 0.62 4 F load) ( R e
Input volt AC420V £5% UEt— K
nput voltage 0 T < o
(3-phase) e
Charging power 35kl/s L
POWER
(GEBI: 30 kI/s AEIR: 5 kl/s) ( ON/OFF
Output voltage 43 kV
Average output current 1.8A HAE
B F RV
(B 1.6 A HliFEN: 0.2A) o
) LIS
Repetition rate 50 pps ) E— |/
— v
Output voltage stability 0.03 %p-p n—A
2k
(at 43 kV)
POWER
Cooling water 5 L/min (&) \ ON/OFF

220 (IR Figure 1: Front view of the power supply.
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Figure 2: Rear view of the power supply.

Figure 1 |Z BB & MBI 2 M AH bHE 7ok iE
%%ﬁfnﬁ% Figure 2 ([ HGEZRT, ﬁaﬁﬂ?@
YA XVIHE 480 mm (19 A > F T w7 ~<=U M) &
& 300 mm, HATE 650 mm (R FEDOHSED &%
Y ThH, FEFREMAEDELRETEE S
980mm (¥ ¥ A ¥ —&ie) L7cd, EmMNCIE, E
MERZLENIZ, BFERAAL vF, VE—MBa—
HNVEEGI Y R Z AA v T, BFEREEITITZHOD
5'/?"/\/7\/1/ F=HETH a2 BT 5,

TEANZIX, EMERENENIC, BIRA T,
mF&ﬁﬂX?& VE— A7 ¥, £=

IR ax s 253 b 5, M THEROKIC
. EERSIEA a2 2 BET e —TEEAN
ARTZND D,

3. [EERERK

Figure 3 |[ZHiEWORBAXK 2 R4, ABEFIL, &
TEEh. ml A =X SEERETLVKD, B
RIS D 3 1 AC420 V A J1% DC600 V (225 H#a
T5, A "—=FEI% IGBT & W72 B AR EE
Lo TND, BEEREMIL, BEK N7 2L
HAF—RT7 Y o VREIELVERY ., K43 kV &2 H
H+ %,

FEFLEAUICFEBEORIK THLIN, 265D
A R —=ZENIEIRDPRKRENTZD 2 WH| 72> TE
D, REETZIELS D E A OREEIED D Z &
TAT v TEIEEZ/NSL LEBELZEEZBO TS,
AU NR—=HDAA T RPN, EBIRN 20
kHz, fiEEIRA 35~175kHz DAL L 72> T 5,

Figure 4 ([ZEMEBREZMAEDLET v 7 X%

R, B EALHIE & O8I LT X THIEIRICE
KEhTnwb, EEROH i%ﬁ*/ﬁ?ﬂpﬁ;’&fxﬁﬁ‘
%, Flo. EEROSEAGE S ERSENKT D
oo Tns, FERTHEELZA V¥ — 1:'/
g T EBMERARHE LT L TR
nb,

HV section
(43kV autput)

Rectifier section Inverler section

(AC420V--DCB00V)

L
15
%

i

Figure 3: Schematic diagram of the sub power supply.
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Figure 4: Block diagram of the power supply.
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Table 2: Interlocks

Power line ANTJEERE

Over voltage H ) R

Abnormal charging B KE

Under current FeRBIMIE T

Fan WENZ 7 Ak

Temperature WNERIRE E 5

Door AT F U AR
B i

Fuse N e = — X
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External interlock
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Figure 5: Charging voltage and current waveforms at 43
kV, 50 pps.
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Figure 6: Charging voltage stability for 10,000 times.

6. F&O

KENIZFA A AL AERERD PFN =
VT VY ERETDIOIZHNWD AL v T T ERE
BAFE L7z, TERMEH L TWH A 30 KI/s L& SE
0.2 %p-p DEIFIZ, Br7-IZBAZE L=H T 5 KI/ls D
REMAGDLE oMM ET 52 LT, 0.03 %pp LA
ToOv—7 BELEENG LT,

SE X

[1] HEFEL M. IRV ZEROFEEE 5% DR
" , Proceedings of the 28th Linear Accelerator Meeting
in Japan, pp. 48-50, 2003.

[2] \ASEA . “KEK &+ - BBEFARNGHZ 74 X
ra EIROBIR” |, Proceedings of the 33th Linear
Accelerator Meeting in Japan, pp- 892-894, 2008.

[3] =R . “RENAA v F v 7ERORRE
Proceedings of the 10th Annual Meeting of Partlcle
Accelerator Society of Japan in Japan, pp. 621-623, 2013.

1145 -



	1. はじめに
	2. 仕様
	3. 回路構成
	4. 制御
	5. 試験と結果
	6. まとめ
	参考文献

