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Parameter Evaluation of High-Power Pulse Transformer for L-Band 30-MW Klystron+*
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Abstract - An L-band Linear Accelerator System for E-beam
sterilization is under construction for bio-technology application. The
Kklystron-modulator system as an RF microwave source has an
important role as major components to offer the system reliability for
long time steady-state operations. A PFN line type pulse generator
with a peak power of 71.5-MW, 7 us, 285 pps is required to drive a
high-power Kklystron. The high power pulse transformer has a
function of transferring pulse energy from a pulsed power source to
a high power load. The pulse transformer producing a pulse with a
peak voltage of 275 kV is required to produce 30-MW peak and 60
kW average RF output power at the frequency of 1.3-GHz. We have
designed the high power pulse transformer with 1:13 step—up ratio.
The peak and average power capability is 71.5-MW (275 kV, 260 A
at load side with 7 s pulse width) and 130 kW, respectively. In this
paper, we present measurements and its analysis on the design
parameters, and an initial test result as well as a design concept on
the high-power pulse transformer.
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Pulse Generator

Pulse Transformer Load

L,: Leakage Inductance c.

V,;: Charging Voltage of PFN . Load Capacitance

S¢: Thyratron Switch
R: PFN Impedance

Rg: Core Resistance R, : Klystron Impedance

L,: Primary Inductance

Ly,: Wiring Inductance C,: Distributed Capacitance
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Parameters Designed Tested
Turns ratio 13 12.82
Primary turns 6 6
Leakage inductance 2.28 uH 2.83
Distributed capacitance 68.9 pf 72 pf
Primary inductance 1.0 mH 0.584 mH
Droop 3.1 % 2.26 %
Magnetic flux swing 241 T -
Effective core cross—section 146.4 cit -
Mean magnetic path length 106.9 cm -
Core weight 117 kg -
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