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LIFE-SPAN TEST RESULTS OF THE PFN CAPACITORS FOR THE KEKB INJECTOR
LINAC KLYSTRON MODULATORS
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KEK, High Energy Accelerator Research Organization, Accelerator Laboratory

Abstract

The present PFN capacitors for the KEKB injector linac klystron modulators have been used for more than 25 years
since 1988 by replacing prototype capacitors which had breakdown failures during the initial stage of the linac
operation. A life-span test of the capacitors started to confirm the design feasibility and finished lately after 100,000 hrs

of operation. A life-span of 2.77x10" hrs is expected which is far beyond our desired specification of 150,000 hrs.
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Figure 1: PFN charging voltage waveform.
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Figure 2: Long-term variation of tan 6  of the prototype
capacitors.
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Figure 3: The structure of dielectric element.
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Table 1:Characteristics of Sample Capacitors and Elements
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Lot No. 81B,82,84 81A
Sample No. 1 2 3 4 5 6 7 8 9 10
Operation time X 1000 (FFfH) 14 14 13 21 21 16 25 25 25 25
Capacitors 1kHZ tan § (%) 0.57 0.18 0.19 0.11 0.09 0.03 0.02 0.02 0.03 0.03
1kHZ tan & (%) * * * * 0.21 * 0.06 * 0.09 *
60HZ tan § (%) 0.52 0.19 0.2 0.31 0.48 0.04 0.05 0.05 0.13 0.08
Corona starting
Capacitor element voltage (kV) 3.3 3.6 3.6 3.3 3 2.7 3.6 3.3 3.6 3.3
Clamp ratio(=b/a) % " " 975 97.2~ % 98.9~ 98.1~ 100.9~ 96.7~
(%) ~102 | 1015 103.5 106.6 103.3 105.6
average (%) * * * 100.4 99.5 * 101.6 104.3 102 101.3
Insulating oil tan & (%) 0.28 0.94 1.29 0.84 0.58 2.5 2.2 1.5 1.2 1.3

* show to be not measured.
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Figure 4: Life-span dependence of the present capacitors
on the applied electric-field strength.
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Figure 5: Area of dielectric material breakdown. Red
lines show electrode edge.
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Figure 6: External view of a PFN capacitor.
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