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Study on the high precision output of full-bride high-voltage inverter

Y. G. Son, S. J. Kwon, S. D. Jang, J. H. Suh, J. §. Oh
PAL, POSTECH

Abstract - The PAL (Pohang Accelerator Laboratory)
is persuading to construct a SASE-XFEL facility
(PAL XFEL) that supplies coherent X-rays. The
bright and stable electron beam is essential for the
PAL XEL. The electron beams has to have an
emittance of 1.0 mm-mrad, a peak current of 3 kA,
and a low energy spread of 1.0 MeV. In order to
provide reasonably stable SASE output, the RF
stability of 0.02% rms is required for both RF phase
and amplitude. This is a technologically challenging
issue for PAL XFEL. An inverter technology is to be
applied to charge the PFN of a new modulator.
Therefore, a new inverter system should provide very
stable charging performances. This paper presents the
development of an ultra stable klystron-modulator with
an inverter power supply.
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2% 1 : Modulator circuit with inverter power supplies.
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P = E /T = peak power [fsec]
i i P=EiT= avemzepower[\)']
- ? =(1/2

T, 1 Time E ) CV,.5, C = load capacitance [F]
T, T, = peciod, TC charging time
Tpp = dwell time, Ty = dead time

23 2 Typical CCPS charging profile definitions.

Voltage
v,
4

nd
M (D+d)

PR B Ml

0 m  mtn Time-t,
2% 3 Charging schedule with parallel operation.

(m+n) to = Tc , m

min=a nmf-am+*(@+bj=0

D+d+nd=V,,nd=jD

to, ¢ inverter switching period

T. : charging time

d = I t, / C: fine charging step

D= (U + ) to/ C: coarse charging step
C : capacitance

I; : charging current of a fine inverter

L : charging current of a coarse inverter
a =T, / to

B=V,/d
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1% 5 Simulated charging stability.
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CPS : Coarse power supply, FPS . Fine power supply
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E1. Inverter design parameter.

Design Parameter Coarse Fine
Output Voltage [kV] 50 50
Resonant Frequency [kHz) 41.67 317
Peak Charging Rate [k]/s] 33 461
Primary AC Voltage {V] 480 480
Duty Max. 0.8 0.8
Load Capacitor {gF] 0.88 0.88
Filtered Primary DC Voltage [V] 648 648
Resonant Impedance {Q] 2935 255
Resonant Inductance [uH]) 11.2 108
Resonant Capacitance [uF] 03 0.165
Max. Power [kW] 276 3.69
Output Average Current {A] 1.1 0.205
Peak Switching Current [A) 224 25.33
Turn Ratio 87 87
Maximum  Ambient Operating 60 60
Temp [T]
Efficiency of the Power Supply <90 <90
%]

33 6 Equivalent charging circuit.
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