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Abstract

In the J-PARC linac, 49 LLRF systems, which consist of 45 klystrons and 4 solid-state amplifiers (324MHz and
972MHz)to excite the accelerating cavity, are uses for the beam operation. Each LLRF system manage the RF status
and the MPS is fired when the interlock occurs. The number of MPS fired events for the J-PARC linac RF is largest and
the stop time is longest among various beam stop causes of not only the linac but also other facilities. Therefore, it is
important for the operation with high availability to analyze the cause of the high frequency down, is expected to lead
to improved J-PARC uptime by measures the cause of the analysis. On the other hand, it is difficult to analyze all MPS
fired events for the limit of the human resources. In addition to the automatic data acquisition system of waveforms with
the RF down events was built last time. In this time we built a system that automatically acquires interlock information
and saves it in the archiver. In addition, a system that automatically analyzes the cause of interlock from waveform data
in detail and the interlock information was incorporated to analyze the down phenomenon.
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Figure 1: Number of MPS fired events relating the linac RF sytem.
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Figure 2: Ratios between mis-fired arc events and others
for (a) DTL and (b) SDTL, respectively.

3.1 RF&CLK board D 2 # (Fig. 4(a.7))

2020 4E 12 A 7 H D RHHIZ, SDTLO2 T RF 3 &
BETRY Y UEBIZHBTIENLS EAS T, H2Y
EZENEHINTHIEZ L TWS, TDL X, PLL
Lock 234 U T\W72 728, RFE&CLK board {2 JF KA
HoLeYMLURHELUTFBOHFHEEZLTWS, L
MU, TOHBERF XY VEEIHEKE L2, FB
DHFHEEZIT IR0 £ WhT, BHG2 R
3% & PLL Lock 2 i L C\W 2, ZD72h, 51T
D Pl K AT o 72,

FRICABRDNHD o722 & BN 2 E5 Y
Tz FhffHOZ T AN, RERHENITE L Tidk
#TBHI L EEELTWS, RE&CLK board 2 #i%
X & D board &, HIAAA 3, 4 HT 1~2deg. F2/E
DRV T EBRROSNBEZ RN hoTz, ZTHIXEE
ERIZEBEDEEEZOND, T ODMIZ RF&CLK
board BAIRDFERIZ 3 HITE D - 7=,

32 TYXAFDOAREL (Fig. 4(a.6))

2020 £ 12 H ©3&fiEH 5 DTL3. SDTLO1~16 (Z 5%
FDPCLIZRDEZFLWT VXA FE2EALTW
% [1], 2021 1 A 19 HDOAKHHIZ, SDTL14 THEFT
WOMBAANTE Y UBICHBITIENLS EAS
T HYELRETHI IS L TWE, 2O, T
VEAYDAMC T7 =D LTWTTYVRAY
DV T—+2FTBIETEI—IEELEZ, TYX
A FDOAREELED—DIZ AMC OBEEMOMERD 5,
FEIFD ON/OFF % T ADC D AMENE DL > T L X
ST EeNLLxHBHDT, EHLHEEL THEZT-
TW3,

- 926 -



Proceedings of the 18th Annual Meeting of Particle Accelerator Society of Japan
August 9 - 12, 2021, QST-Takasaki Online, Japan

PASJ2021 THP043

number of discharge events at SDTL cavities

£ ,

G 10

E :

T

m

;

: : J ‘

[=}

o o Bl w38 ‘Il h alludl .-lII (T ™
£ A/B/ABABABAGBADBABARBABABASBADBABARBAB
= 1 S2 | S3 sS4 S5  S6 S7 S8 §9 S10 511 S12 S13  S14 | SIS
= 201912202006 0 0201 1 2 3 0 3/ 0 0(3 /11 05 3 412321100312
W 202012-202107 1|11/ 01 0 3 3101 0 1513268 213411006118

SDTL station ID

Figure 3: Number of discharge events at SDTL stations.
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(a.7)RF&CLK
(a.6)Digitizertroble,
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(b)

(b.13)heater power supply
trouble, 2.25,3%
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(b.1)klystron main
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(b.10)semiconductor switch
overcurrent, 0.37,1% (b.2)temperature
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vacuum, 8.36,13%

(b.8)cathode
undervoltage, 0.25, 0%

(b.4)AVR trouble,
0.46, 1%

({b.7)bias voltage drop,
5.83,9%

(b.5)highvoltage cable
failure, 12.58,19%

(b.6)anode discharge,
1.00, 2%
Figure 4: Contents of MPS fired events excluding those of
restaring with quick recovery of (a) LLRF and (b) HPRF,
respectively.
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