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Capacitive Voltage Divider for a Pulsed High—-Voltage Measurement
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Abstract - Total 12 units of high power klystron-modulator systems as microwave source are under operation for 2.5
GeV electron linear accelerator in Pohang Light Source (PLS) linac. The klystron-modulator system has an important
role for the stable operation to improve an availability statistics of overall system performance of klystron-modulator
system. RF power and beam power of klystron are precisely measured for the effective control of electron beam. A
precise measurement and measurement equipment with good response characteristics are demanded for this. Input power
of klystron is calculated from the applied voltage and the current on its cathode. Tiny measurement error severely
effects RF output power value of klystron. Therefore, special care is needed to measure precise beam voltage. Capacitive
voltage divider (CVD), which divides input voltage as capacitance ratio, is intended for the measurement of a beam
voltage of 400 kV generated from the klystron-modulator system. Main parameter to determine standard capacitance in
the high arm of CVD is dielectric constant of insulation oil. Therefore CVD should be designed to have a minimum
capacitance variation due to voltage, frequency and temperature in the measurement range.

This paper will be present and discuss the design concept and analysis of capacitive voltage divider for a pulsed
high-voltage measurement, and the empirical relations between capacitance effects and oil temperature variation.
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: Klystron-Modulator System, Capacitive Voltage Divider (CVD), Oil Temperature Variation
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Fig. 1 Equivalent circuit diagram of pulse measurements
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Table 1 Parameters values for the equivalent circuit

Parameters Calculated Measured
HV arm capacitor(C1) 0.5858 pf -
LV arm capacitor(C2) 4800 nF 4764 nF
LV mica capacitor(C3) 3900 pF 3861 pF
LV ceramic cap.(C4) 1800 pF 1779 pF
LV ceramic cap.(C5) 1800 pF 1824 pF
coaxial cable cap.(Cc) 1043.825 pF 1022.80pF
scope capacitance(Cs) 15 pF -
matching resist.(Rm) 51 Q 525 Q
cable characteristic 52 0 ~
impedance (RG 58A/U)
scope resistance (Rs) 1M -
coaxial cable length 10 m 1075 m
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Fig. 2 Geometry and dimension of capacitive voltage divider
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Fig. 3 Parallel plate capacitor
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Fig. 4 Experimental setup for rﬁeasuring capacitance
of insulation oil
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Fig. 5 Capacitance change to temperature of insulation oil
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Fig. 6 LV arm capacitance change to temperature
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Fig. 7 Voltage divider ratio change to temperature
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