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Application of 50-kV Inverter System for Testing a Characteristics of home-made 80-MW Pulsed Klystron
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PFN(pulse forming network) A 18} F4E dHA
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2E &(Toshiba E3712)9] Alekol] wrach T4t /g 1%
Zelo]|2ER FHE 2Y3la 50 kV F nAY UWH
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128 Feo|AEE HH ANYPE 150 MW B2HY
A= ZEHolHE HWYFAY 350 kV, AF 420 A,
YHE-E 120 pps, BAE 656 ps(ESW) B228S 7}
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a9 1. 150 MW ZE#olEld) N 5 328
Fig. 1. Circuit block diagram of a 150-MW modulator.
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Table 1. Main operation parameters of a modulator

150 MW for | 200 MW for
Parameters .

SLAC tube { Toshiba tube
Pulse transformer ratio 15 17
Peak beam power (MW) 150 200
Average power (kW) 66 97
Peak beam voltage (kV) 350 400
Peak beam current (A) 420 500
Pulse repetition rate max. (Hz) 60 60
Pulse width (ESW} (gs) 6.56 7.5
Flat -Top Pulse Width (<0.5%, us) 35 4.4
PEN impedance (Q) 3.73 238
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39 2. PPN Fddcts Ay &8dF
Fig. 2. PFN charging voltage (Ch2:1000X) and
inverter output current (Ch3:20X).
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Fig. 3. Reversal current measurement(Chl
modulator 28 A3t (10.150kX), Ch2 : protection diode X
$(50A/div) , Ch3 : CCPS return I[(1A/div) , Chd : CCPS
output V).
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Fig. 4. Connection diagram and photos of a directional
coupler.
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3 A7E ¢e ¥ A9r)Y 14 wely aHzery
299498 ALY § Atk

3. 45 Ad o

31 el nMet N S4n &3 oz Ay
AHE AAFAA Y FFL AAAEH FHRIALoZH
ABEAe| shesta, mE Al W Yz AZL A
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P, =E/ T, = peak power [J/sec]
P,,=E/ T, =average power [W]
E=(1/2)CVp

C = load capacitance [F]

)

: Tp = period, T = charging time
T T T, Tp = dwell time, T, = dead time
T, :50ms
Time
by 1Bassdiv EY 55,208 >

1Y 5. PFN AsiAg B3o] Ass #8939 %Y
Fig. 5. PFN charging voltage of an inverter system.
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o, 2R A =2 FRss A|gde) AFE R
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AEE FH4ANE 5 AE Aoz @dEo REHo)H
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Table 2. Calculated parameters to PFN stage change

N stage|T p [us]| L [uH][7pfn {Ohm] Zdy [Ohm}!Zdy_p [Ohmi|Vein [kv]
8 34 1103 2.4 980.68 3.3 40.88
6 28 1124 2.65 9394.39 3.44 40.81
4 2 1.42 2.84 988.01 3.42 40.01

® 2% PFN ©% dsle] a2 siajng] A4 23R
oli, 1Y 6& 8ol i ALE A% FEHH ALY
2 RAEg d& Zg Hd Fd 2719 5% gl
A FA3T golth. AN Aae 44 PFN AH(AHH
A A2 T AFE BoAFE

PFN®} A C: 14 aF

B£E:Tp =2 N(LL) 05

(5% oldM 33w gy
L=(T2N)~2/C,

Zpin_parallel { (2] = (L) ~05.

Zpin [Q1) = Zpin_parallel/2 .
Fefol sk o] Y

ZKly =371k\/376A=937 [Q]

webs] el Atz 087/17 2 2=3.415 ()
o] el HY
Vkly = Vpin » ZKly / (Zpfn + ZKly) < n,
Vpin = Vkly / n « {Zofn + 2Ky} / Zkly
=40 kV, 2 Vpfn gt:40.5 KV

a_75v - - -
~3 1805 o imemis 5 Bbwn

1% 6. PFN 899 &8s 44 %
Fig. 6. Beam viltage and pulse width for 8 stage PFN.
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Fig. 7. Circuit diagram and output waveform for the
high- voltage test.
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