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Design of High Power RF Amplifier

S.H. Nam, M.H. Jeon, Y.S Kim
Pohang Accclorator Laboratory Storage Ring Division
Pohang University of Scicnce and Technology

Abstract
8
In an clectron storage ring of Pohang Light Sowrce (PLS), (A)
clectrons losc their encrgy in cvery turn by the synchronous
radiation. A high power RF amplifier is employed to /
compensate the clectron cnergy that is lost by the synchronous 6

radiation. The specification of RF amplificr is an continuous

output power of 60 kW at 500.082 MHz opcerating frequency.
The power is supplicd to RF cavitics in the storage ring tunncl, /

Total number of amplifier sysiem currcntly required is three.
The total number will be increased uplo five as Lhe operaling
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‘mainly consisted of a high voltage DC power supply, an

condition of storage ring is upgraded. The RF amplifier is /
intermediate RF power amplifier (IPA), and a klystron tube. In 2

this article, the design of RF amplifier system and
characleristics of the klystron tube will be discussed,

. & 0
0 10 20 30
ASAAT L0 TRFAFEET] (PAL) & 449 ACCELERATOR TO CATHODE VOLTAGE (kV)
[hgz TR AYETl6A a8 ARyl 99 !
4L FUY T ARG oA (27) FUA % 2.0 GeV) = IR WIS Geolasia vl 9y
st AES ks 5 ool g7 A2 A% 7 Fig | V-1 Characteristic of YK 1265 CW Klystron

A3 Ak GebA of B4R oA WES HFel FAT
27 FUA9 dAE A Aol YY) AR
% stelo} Rk QYAAINA o) WA AU nAE WY
st R io] RF Aafolth RF AAHS FHE RF gie, A
& N, RF FHOR P49 Yt B o RAAE 60 k¥ 2
F5 3%7190 A% 54, BHIALEY 54 Fol Bkl

£ 160 kW C¥ 5w $E710] Ag
Table | Specifications of 60 kW CW RF Amplificr

ek U Operating Frequency: 500.082 MHz
2. Z2E7)0] 14 Outpul Powr:f: 60 KW minimum
Output Stability: fcssthan 1%

5 O16hAe 60 KW OW 3133} 2% Ags neac Output Dynamic Range: more than 35 dB

E 1 ol L% AAYWL 560.082 Miz o] FIHbE sHARF Qutput Impedance: 50 ohm
5 60 kv 2} AR 2o A4 I 2E0E 24 9 Bandwidth: 2 MHz at -3dB points
o oA, o A AR WYY, A RE FHAL (1), F Load VSWR (Max.):, 151
#7] ZEE W RE JFY, FU)AEE {M, HEATERS Input VSWR (Max.): 13:1
ION-PUMP H13E, xa]a AP, wJeit oz F4H - Harmonic content of output: Icss than -30 dBc
ol 2tk Spurious & sidcband level: less than -60 dBe
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Fig2.  Circuit Diagram of 60 kW CW RF Amplifier.
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Table 2 Specification of YK1265 CW Klystron
Frequency Range: 470 to 860 MHz
Operating Frequency: 500,082 MHz
Output Power: 63 kW
Beam Voltage: 255 kV
Beam Current: 57A
Accclerator to Cathode Voltage: 22kV
Body Current: ~35 mA
Focusing Coil Current: ~10.5 A
Bandwidth at -3dB Point: 3 MHz
Drive Power: ~20W
Saturated Efficiency: 43 %
Cooling: Forced Air and Water
Heater Voltage: 8.3 V(7.8 Vafter 600 hr)
Heater Current: 246 A
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Table 3 Specification of High Voftage DC Power Supply

Input Volrage: Three phase, 480 V, 60 Hz

Output Voltage: 27kVDC
Qutput Voltage Range: 22kV-27kV

in 1-2 kVstep by tap change
Output Current: 7ADC
Outpul Power: ~189 kW
Filter; Choke input filter
Regulation: <+05%
Ripple: <+0.1%
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Table 4 Specification of 3 ¢ Reclificr Transformer
- Primary Voltage: 0 to 480 Vrms, linc to linc
- Sccondary winding table:
a. Voltage:
c. Full Load Current:
« Circuit Conncction: delta-wye
- Load Factor: 100%
- Exciting current:

22,600 (-0 +2%) Vrms line to line
7.3 Arms maximum

3% maximum of full load
10 £0.25%
98% minimum

x5 i tolexof Ag

Table 5 Spccifiction of Rectificr Diode

- Impedance:
- Efficicncy:

Vav per Rectifier Leg: 56.7kV
Safcty Factor of Vav: 2.0
Pcak Diode Current per Leg: 430 A for 16 ms
RMS Diode Current per Leg: 35 Arms
Safcty Factor of Current: 3.0
VA Rating of Rectificr Diode Leg: 369.9 kVA
Number of Diodes per Rectificr Leg: 36
Vnv of each Diode: 1,600 vV
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