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Development of 50kV, 50kW Capacitor Charger for Klystron Modulator
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ABSTRACT
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Fig. 1 Circuit of capacitor charger
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Fig. 2 Circuit of capacitor charger
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Table 1 Specifications of capacitor charger

Input voltage [V 510
Switching frequency [kIz] 34~ 100

Maximum output voltage [kV] 50

Maximum output power [KW] 50
Transformer turns ratio, Np : Ns 51250

Series resonant inductance, L [uH] 15

Series resonant capacitance, Cs [uF] 94

Parallel resonant capacitance, Cs [nF] 187
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3. 48 Zn

%19 AE e Ee veem a9 59 ol 47
B3 A4S 98 49 $He Fasd 1Y 63 19 7L
22} AsE FH71e ABdeld HEn 424 B4 g
etk 47 B4 49 go] AEdela g} Fsi)
AL FAT F Ak FA71 AAAPS A Pake A
& ¥3H(Load=50k)E AHE3HA M, Y T3 o] Abrhel®
geje] ¥21 AF7 Jehdt oF Bal Fdv): 44 52
AW AR AEAE HHOEH AL BE &AL A
Ae BT F A,

I3 5 A8 &3
Fig. 5 Experimental setup

Outputvoltage

1

Primary cusrent (100A 7 divy
J8 6 PSIMEZ o|83F 34 S& Al2dolMd oy
Fig. 6 Simulation waveform in rated load condition

-138-



~0us/div

’/FETFCL

Primary current (100A/ div:) Drain-source voltage (400V/ div.)

Output voltage (30kV/ div.)

:LE' 7 HGAIEH 2H7|9 A ==t Ay Oy
Fig. 7 Experimental waveform in rated load condition

4. & E
woAe 2ol ~ER EEHCIH & 50kV, 50kW

7] el thajA] 7l skgi H‘?z_}
Rk ﬂﬂEi 7]3&0_‘% AAste] = E%i} Zdei

r_\«l
29
o -
o)
B

Ol 7 E 200335 R EEREATS NASE
Zolmep|aoiPall WS Wot SHE M| AT
Z2At2i2l(No. 23A01034)

[11 J.S. Oh, S. S. Park, Y. J. Han, L. S. Ko and W.
Namkung, "Design Considerations for the Stability
Improvement of Klystron-Modulator for PAL XFEL)
Proceedings of the 2005 Particle Accelerator Conference,
Knoxville, TN, USA, 2005 pp. 1165-1167, doi:
10.1109/PAC.2005.1590695.

[2] S. Blume, D. Gerber and J. Biela, "High precision, low
ripple 3kV capacitor charger,” 2016 IEEE International
Power Modulator and High Voltage Conference
(IPMHVC), San Francisco, CA, USA, 2016, pp. 113-119,
doi: 10.1109/IPMHVC.2016.8012815.

-139-



