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OPERATION AND MAINTENANCE ACTIVITY OF RF SYSTEM IN KEK ELECTRON-
POSITRON LINAC
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Abstract

Sixty high-power klystrons are used at the KEK electron-positron linac. The upgrade work to SuperKEKB has been
started. And beam operation for PF and PF-AR has been carried out since 2011 using 24 units of the klystrons. Average
operational time of the klystrons in use is 47,000 hours, and some of the klystrons are used for 100,000 hours. In a
failure example, the fault resulting from long-term continuous use exists. This paper also summarizes the maintenance
work of the rf modulator parts.

BER I3 47,000 BRI CTH Y, X7 TA AR D

1. [FLHIC FEMMNERTETND

KEK VBB ASETIE, &ElIHE LT 60 o —
D@j(aﬁjj77/]’?<]ﬂ/%77/]’x113/ﬂ?)(7 10 — DRemo\';d
U —CREE LTV 5, AERIK 7,000 R 0O s ER A
7o Cx =M 2011 FHELIIT SuperKEKB ~® 54 [ H iE EIHIE
Ty T — FEENBEBPT S, Tl T s LI im0 I8 I HH
PF & PF-AR @ 2 DD Y v 7 ~DAIHIME L 72 5  PIABIAA DI IAT DI T EN
20 BOKREN Y TA A hr v affisofb— A% S S ERSEEE

T T35, operation time( > 1.000 hour)
AMTEIZ IAL A hay, ¥4 T haripZICH Figure 1: Klystron operation hour-of-use distribution.
T HRE-CEFE ORFICONTE LD D,
_ . . - Table 1 |2 2000 4FEELAEMIE L7227 T4 A b m
2. 734ARMRYTEYTY Ty T Y OB & EERORRERE T
Figure 1 ICBIFED 7 7 A A b A R KL OY

2000 4 HE LI e i C At L 7= b 0> 0o i SRS 40 % Table 1 : The exchange number of klystron assembly.

~Y, BEERFTDO 7 4 A ek, 5000~ - beYEfarh T e O Mt L
10,000 FEEER L TWHHDON 7 B TRHZV, = st I MR R
D 7 'é”i 2009 EE&:%EEEGE%ET/E\Q%ODEEEHT De,cre.asem 2|1 flo|2|3|2]3|1]ofo]lo]of1]s

emission

SHE L-b o ThDH, T b OB 2010
F TR 7,000 FEEERS L CUN223, 2011 AEREEL D
B1% SuperKEKB 7 v 77 L — RD 7= D B — Ll dicomnection
HIEO L LTV D72, LERIK 500 BEREILLF o i L2 s 1ol olo]o]olo]ol1]o]s
@ﬁi&lk FFEoTWA, ZhizxtL T, 1998 g@ (After Kystron @ EQEO[e[o|O|0O]|O]|O]O]©O]O (e
KEKB t'— AHESRRFHI% 23R & S 4172 85,000 FREfE LA

Klystron oscillation 0 1 2 0 0 0 0 1 0 0 0 0 0 4

0 0 0 0 1 1 0 0 0 0 0 1 1 4

assembly removal)

uoseal abueyoxg

Malfunction of
Focus Coil

J:@ﬁgb"cb\é TBO)%}\ 10 'L\%éo \_O)EP 11075 Deterioration of the ololalololololololololo]o]s
BICEL T B LD b D,

HIBE 5 2 | 2 0 TR A9 36,000 1 T R A SN R SR A
MThd0. BIEEATZ 74 2 ka v 0FEiEs i I T e T I )

* babam@post.kek.jp



2012 FEIX 5 BORMET- 1=, KRB ON
Fix, = vvarEd¥ s 2t rEe—
& —WiRPl 7 50 % b w1 A HK R
BB OKIFN, 7 T4 A U NEEZEOZH
mwb, 794 AP LIV AR BT ADK
BIZK DA & —u v JIEEIEEROEINTH - T,

0B, 7 T4 A ha ) DR E R EKE
'J\;i))rﬁ@ﬂ(/ﬁh il@ﬁﬁqjo)ﬁ%ﬁﬁn Hﬂ‘]‘: o éhf;
HbOThHD, KFENERAFHIZ 794 A bV ERE
B4 D TENC %5%%%%Hﬁ ZAKIBE Y kT
W, ZOKKEEILSIE LRI 1R E O KR
ﬂﬂﬁwrwto:@ﬁﬁfimﬁhﬁmm%ﬁﬁ
SETW o T2y, EBHE TOME R IE R ATHE &I L
BN Az #1247~ 7=, Figure 2 (Z#iizH o KIRN & 5
R LUTEBRORF 2R/,

) Y
| el b
i

II
= | R

i
4
|
|
|
'l
|
i
[
|
|
|

Figure 2: The water leaks from drain hole at focus coil of
klystron.
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Figure 3: The point of water leaks from wave guide .
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Figure 4: The insulator damage at a klystron and observed
penetration hole at the ceramic insulator.
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Figure 5: Thyratron operation hour-of-use distribution.
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Figure 6: Overheating of thyratron heater terminal.
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Figure 7: Cause of the module failures.
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