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Abstract

A database for operation and maintenance of particle therapy machine was developed. Each “trouble event” actually
occurred was input to the database and summarized as a “trouble group”. Analysis of frequency and progress management
are carried out in terms of trouble group. Furthermore, operation results are also input to the database and machine
availability is automatically calculated using the operation and trouble data. The database has been operated since January
2021. 8580 trouble events and 710 trouble groups were input and have been efficiently managed.
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Figure 1: Concept of the relation of “Trouble Event” and
“Trouble Group”.
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Table 1: Specification of Database Server

CPU AMD Ryzen 7 3700X

Memory 32 GB DDR4 SDRAM

Storage 2X1TB SSD (RAID1)
2X6 TB HDD

(0N Ubuntu Linux 20.04LTS

Web Server  Apache 2.4.41

SQL Server  PostgreSQL 12.6
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Figure 2: Example of trouble event detail.

32 MUVEH R IERKRE

RENDRIT T IO RNT, FEAEBEZIZT X TOFEHRN
DD TR, v/ EOFEM A B,
A—T1—TOFEZRTIHREDHBL | ZEHE A
WEZR E DR B R FTUikim Uiz B CARSALE 2 52
WL . LB I8 LA b a2 R LT Close 54509
MNERDZETI2D,

BB ATO Z LTI D A— T —~DIEH - AR FEIZ
WK, M7 VRO #ad IR B A& O
PDF % HEMIZAER L, A—h—H Y F B L O E E
R B BRI — K A= VR E T H R EG K E
FATHEBEZ (2. T\ D,

LININT 7 NVEIINORIRZ B L TRIGL T
DN, —IRNE AT LSO RFRRE I LD RE B &t
T 5720 N7 NVERIZa A MERER 1T, ZhuiZ
Lo THERE CIEEREREDFEHREZNLIBEINT
XHINT LT, TAVNMTHEE DA 7 7 A VM ETC
AT —POOIEEREELIRZ TaAMAERL
TELZETRIBOEHNE S Lir o7, BIRKEICDS
WTCaA N ATJUTZB% Fig. 3 1R T,

A BRI

v SRR M ED0I LT DTN TRRLE LDTE,

2022/03/2609) 1024 1900 ¢

20220525010 2245 s s [

SRR RE T 53 A,

2022/07200%) 18:56 5% haes RS

Figure 3: Example of comment on the trouble group class.
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Figure 4: Graph of residual amount of monitor gas and
estimated expire date.

4. EREE

RT —HR— AR EF 5 H AR TR 7
H—"T2021 4 1 ADIEMAZBIE LT, 1 4F9 » ARl
L722022 /= 10 A 15 HOFERT, M7 7V F503 8580
@, b7 NAERNT 710l 72 TRY, 2O FRITK
L CRh RN ZRE BN AT REL 22> CND,

EEBERIZOWTUMEEOHIRIC OV TUIIZI T
NWHARNIHEBITWERTDIENARETHD, V7=
AMPHRRTE T ETICETHREHIIX 10 [0 A%
YEfRZE7C 788£30ms THY, 1 WLINIZT F77 DForE
TIN5 T LTUWA, Figure 512 2022/10/15 B 5 TOIEHE
RPEEE B RO ST 7 %87, 2021 4F 2 A OIE#ERH
BRAGHEE A B RER T 7 ck B LT H
FRE DIR RS RS- T B TRB R MK T L., LAtk
1T 98-99 % TEEL CWAEMNRohs, 797 LT
T 2022 453 A, 2022 4= 9 HIZHTH L CREH1E)
RO TRALNAED, 2o, ZNEnH M) —n
2 AECTORINARBFER 7 N —CO M R 1R
$ABIE LT E % DN T L Tl SRR AN L7725
IR RMETLEL O THY, B FERIC B35 )
2B T MR E LU RN R A2 QB EEZBND,

CHIVETIHEE | FIREULNEF TR DT,
DX HHE A BRI LA R OB LA S A LY —
IR T A ENTEAIDT o2 LI AR T —H R —
2 ANDKEINFETHD,

VRS BB RIT 2021 ST 94.7 %, 2022 4
10 A ETOMET 97.9 % THD, BEFMER OREIE KFHE
BT HRE LA TR Z— DG [4] TIXWIEFE DIGIE
P E BRI 92.5 % THD, BEE RFTXENHIO/N
R RHEREE CILERRIL S B B ThY, 2iE

PASJ2022 THOBO0S

100.0%

95.0%

90.0%

85.0%

80.0%

Machine Availability for Treatment

75.0% 1

...................

202202202202202202202202202202202202202202202202202202202202202z
02 03 04 05 06 07 08 09 10 11 12 01 02 03 04 05 06 07 08 09 10
Month

Figure 5: Availability concerning treatment after treatment
start (Feb. 2022).
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Table 2: FMEA Score for Treatment Operation
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