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Design of a High-Power Pulse Transformer for the 80-MW Klystron Load
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Fig. 1 Equivalent circuit of the pulse system
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Fig. 2 Normalized rising waveform as a function of damping
factor
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Fig. 3 Coil geometry and winding configuration of the
pulse transformer
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Table 1 Required specification of the pulse
transformer
Parameters Design Value

Peak voltage (kV) 400 (negative)
Peak current (A) 500 (max)
Flat-top duration (ps)| 4.4

Rise time (Us) 0.8 (10-90%,max)
Droop of flat top 2 % (max)
Turns ratio 1:17

Pulge repetition rate | 180 pps
Pulse top ripple +0.25 % (max)
Pulse undershoot 15 % (max)

10 % (max)

Pulse return swing
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A ) dAF AYG BEE fFAGEE 24AML 7
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Table 2 Design parameters of a pulse transformer

Parameters Design value
Tums ratio 1:17
Primary turns 4
Leakage inductance 1 ¢H
Distributed capacitance 21.2 nF
Primary inductance 0.46 mH
Droop 2.02 %
Overshoot 0.25 %

Grain oriented
silicon steel 50
Magnetic flux swing 27T

Core material

Effective core cross-section 1465 o
Mean magnetic path length 107.2 cm
Core weight 120 kg
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Fig. 5 Simulation circuit of the pulse system
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Pig. 6 Simulated load voltage for ideal input pulse
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