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KLYSTRON-MODULATOR SYSTEM PERFORMANCES FOR PLS 2-GeV LINAC
S.W. Park*, S.S. Park, K.T. Lee, J.S. Oh, M.H. Cho, and W. Namkung
Pohang Accelerator Laboratory, POSTECH
Pohang 790-784, Korea

ABSTRACT

The PLS 2-GeV linac employs 11 units of high-power
pulsed klystrons (80M¥} as the main RF sources. The
matching modulators of 200 ¢ (400kv, 500A) can provide
a flat-top pulse width of 4.4 ¢ with a maximum pulse
repetition rate of 120 Hz at the full power level. For a
good stability of electron beams, the pulse-to-pulse flat-top
voltage variation of a modulator requires less than 0.59.
In order to achieve this goal, we stabilized high voltage
charging power supplies within 1¢4 by a phase controlled
SCR voltage regulator. In addition, we employed ac/de
feedback together with a resistive De-Q'ing system to
achieve far less than 0.59 variation of the PFN charging
voltage.  This paper presents the main feature of the
klystron-modulator system and the characteristics of the
pulsed high-power RF system performance during the beam
injection  operation for the Light
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Peak beam power 200-MW max.(400kV@500A)

Beam vol. pulse width ESW 7.5us,4.4us flat-top

Pulse rep.rate 120 pps max.{cumrently 30pps)

PFN impedance 2.64 (5%positive mismatch)

Voltage stabilization SCR,DC feckback & 3%De-Qling

Pulse transformer £:17(rn satio),L ;1 1.30H,Cst:69nF

Heating factori46.8 x 10°

Thyratron switch 8.5 kA peak anode cument

Drive power: - 300W,
efficiency:40%,gain: ~53d8.

peak power:80/65MW

{currently running at 50to65MW)

Klystron tube
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K&M Nagoe dul 2 349 d3e 4%
interock A 2¢fo] Hx] slo] QlEd, ojF& Wolo] 3
g ol44 static interlock 33 MA} HZE o] L3
static M} Aoz ¢ 457 #E  dynamic
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charte] JeEh}E, 3 2 As)(QCB) tripe} HE &
A AR Azel G& ol imerockct YEH Fohe
AE & 4 9ok oA} static interlockF fan(P)a} key
switch(@)E A 249 28 ALE dehie Ae
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interlock & interlock A} ¥, A2 Abg 3 interlock Unit No, H. V. rin time Kly. heater Thyratron
o] dojxld AFoR A sn YA, A2gle AFE MK-01 12,881 14,399 1002
o el c}.
% 4FES e MK-02 14,460 14,560 14,716
- 14,839 16,927
£ 2 o]Eg BE wmE MK-03 14,127 83
' MK-04 13,246 14,769 15,004
ITEM T Litton [ EEV CX. MK-05 12,597 14,182 14678
F-303 1.-4888 1836
MK-06 12,576 13,728 4,598(*1)
Heater(Vac/A)m ax 6.6/80 6.7/90 6.6/90
MK-07 11,442 12,919 13,710
Reservoirf Vde/A)max 6.0/20 5.5/40 6.6/7
MK-08 12,403 13,739 13,652
Peak anode(kV/kA Yforward 5015 50/10 50/10
MK-09 11,333 12,783 13,194
Peak anode vol.(kV)inverse 50 nic 50
MK-10 11,180 12,602 9,221(*2)
Avg.anode cur.(A)max 8 8 10
MK-11 11,310 12,715 6,372(*1)
minDC anode vol.(kV) 2 10 5 .
“1)Th P d with 14888 due lo the failure of F-303.
Heating factor(x 10")max 300 400 e 9 )Thyratrons replaced with F2241 due 1o infant fallure of F.303.
de/di(kA/ g )m ax 50 16 10
Anode S o v T X3 KM AJxaqe] 4% ¥ ¢E® Az &4
node max 3 . 8
s sl 2 A& SLAC A2q 29 vZEF FAE
Trigger jitter(pg)max 2 10 10 &."’, X 4 o]c}. EAA
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® MTBF (Mean Time between Failures)
= (2gdoly F4N) x 2 LAAHTO)
+ & interlocks} $(FC)
® MTTR (Mean Time to Repair)
= 2 &8 FAAZHTD) + 2 interlock 74(FC)
® A (System Availability) — 1 - MTTRXFC+TO

2 Aeislel A Hef veh fl%e] A2aye A%
Y JAEE Jehils Ax Shriday 4 A REdy
7096, 2heiday W] A REAA 0% o] Aad
VAEE 22 dch PR interiocke N2 ey
Eol 2A 9%E AAA g inedocke s o
Asio] At

g 3. & Z+E static interlockg $A o2 B4

gt 852 el Pareto charto]e}. charte] u}d)
JgzE intelockyl $ YA $E vehiis W FE
£ interlock 22 s} £4 AW A2E e

-1366-



E 4 K&M A xed A% 43 vimi

ITEM pLS™ SLACW
ﬁ;n:ber of modulators,N 1 243
Spare no. of modulators . ) 0 14
Operation time(hr)?, TO 4752 4000
Total failure counts,FC 168 997
Total down time(hr),TD 493(1150) 401
MTBF(hn) n 975
MTTR(hr/failure count) 2.6(6.8) 0.4 o
System Availability, A 0.910.71) 0.94"

*HOperation sime for the statistical analysis,
*Number in{ Yndikates the standby RF operation mode without
extened hour maintesance work{only 44he/week).

*3)Standby spare unit included
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19 3. static interlocko)] w}@ Pareto chart
(1) CB rip, () Klystron vacuum, (3) Cooling Fan, (4) Thyratron grid
circuit, (53 Core bias cument low, (6) Key switch, (7) DCPS
overvoltage, (8) Magnet curment low, (9) Core bias current high, (10)
SCR gate hold, (11)Ground hook, (12) Magnet temperature high, (I3)
Thyratron heater, (14) PFN RC snubber, (15) SCR control board
replace, (16) De-Qling current high,
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