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Abstract

It is considered that analyzing the correlation between data collected by the accelerator system in detail makes it
possible not only to improve the performance of the accelerator but also to enable abnormality detection and failure signs.
We will examine possibilities by applying predictive diagnosis technology of Al (artificial intelligence) and Big Data
analysis to accelerator system, which have developed recently. In this research, we analyzed the data collected by the J-
PARC accelerator using System Invariant Analysis Technology (SIAT) which is the Al engine developed by NEC. In
this paper we report this progress course with discussion. We will also refer to the experimentally collected vibration data.

1. [FC®IZ

ICT (Information and Communication Technology) @
HEARITED T, A2 RKEBEOT — 2R EFHS T
Do TIUTFEOD ALCN LEIEE) 08 v 77 — Z iR LI
I LW B A HBIL REET —F 2R 5
D TR ETORMEIRTFIE TITEDITH R 20>
TeBFRPERC B2 Bl | AR ITTE SN D801
2o TCETz, MHER/RE D RGBT, ZhE
TURIZ, ZHEERARR RN T — 22 TR, #ERLT
WD, —75 T NERZRERA OEEL T — 21T, ZOFFED
DERFRI OV TV 7L — N TREESNDHZENRZ N,
IO T —HBIIEKITRY ERSNT2T —F2 D5y
Hra Gt i 72 FIE TITOITITIE R ITRE I 2303 > TL
FEIREREIR ST, BIBARTEIEDN | ATON THIAE)
R T T =SR2 E TR E L TE T Tl
| IR E CHRONTeT —ZITHEHL THRHTEIT
HHITHIRIR N W E T —H &L, RO BILRME
RBENEE Bl T — LEERTE TG 9757210 T
VIBET —HEVT NVEALT —HE IR, et
PR LTZY | MR A T AILTZ0 352 81, ks A E
T2 ETETHLHETHILEEZLND,

J-PARC Tl NEC BPRFELI=T —Z i il T %
A NYT Ny AT T (System Invariant Analysis
Technology : SIAT) [1] Z{EH L7z, MIiE#R%E O R T
JERR N &2 HR A 2R R A~ D1 T DWW THRDAH A
T, i 12 ¥ 72> T, J-PARC MR (Main Ring) 33
F R =T VT 4 DEET — Z TR L Totra EfL
Too FEARIZ R 225, MO BIHRZ R b O3 L Hhh
&, 2ERLLTRLEIEZ T 5ET ANFLNTND,
LL2 s REAOBRMEZ RO LD, kT
MEFEBLILIZDTDETITTE TR, —J7 Hiln
B A LT, IRE e o~ A7 2R LI T
RIS KL 7=, ZHHIZ DWW T, FEBZEIRE
DEERFEEL, ZDRPARADZEITHIILTZ, K
S TIEIND DO ST - BRBRAE FAZ DUV TR 72,

# t-soma@vx.jp.nec.com

2. AVN)TURDTTOBE

AT NI EITIE, AT LOVERETE 7T
VRO PEREL TELNDEEORERSING, £
SO BAFRIEZREFRAIZD D @ R T H T Dis bk = He
Mo, FEHUI e HEMREOBIRMEE G AT
LOBEET L EL, ZOREGRMENEL LR L] 5T
EVT NAA LR T HZET, B ez IR R
T HIENTES (Fig. 1),

KB O SRR EE A8 ] LT3 TESR DB
RSO — AT A R TIX RO Soho o AL
N = (AR AT A CHEFR TE 72V, BIELL T C
FHAELTWDLEFERE) AR TELH | [REREN
SELEAL T 2RO B K0 | B I lC XA %k
ZRAIEL ., A ANARI T 52 LM AlHEE 2D, [2]

oy 15&%1&0)5!11)&&5 (EFIEL)

jﬂﬂﬁtﬁ@ﬁi NOER
S25 L2 t0 N
WHRES )L w2 =

BIfRIEDSHS 2 DDM

wvye

BRIt — %

‘e
|

TATORREZ@HEEICRT,
BHCRBEFRERE

Figure 1: Invariant analysis technology overview.
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Figure 2: Invariant model.
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Figure 3: MR Injection Sensors (Input data).
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Figure 4: Electric Utility Sensors (Input data).
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Figure 5: Installation of vibration sensor.

Figure 6: Installation of Microphone.
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Figure 8: Invariant model.
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Figure 9: Time table in abnormality detection verification.
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Figure 10: Anomaly score under normal condition.
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Figure 11: Anomaly score under normal condition.
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Figure 12: Anomaly Score just before failure.
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Figure 13: Anomaly score at failure occurrence.
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Figure 14: Anomaly score after disaster recovery.
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