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MOTOR DRIVER TROUBLES IN THE SACLA UNDULATOR-HALL
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Abstract

SACLA has been operated for user experiments since 2012. In SACLA, about 200 motor drivers are used to drive
stepping motors attached to undulators and movable stages of focus magnets for XFEL beamlines. Malfunctions of the
motor drivers have occurred about five times by a year since about 2016. The failures were temporary, and recovered
when the power was turned back on. We assumed the failures were caused by radiation effects on the control circuit. In
order to confirm our assumption, we performed a radiation test for the motor drivers. We found similar failures with a
radiation dose of about 130 Gy. Based on these results, we will add lead shields of 6 mm thickness for 19-inch racks, in
which installed the motor drivers in the undulator-hall of SACLA. We estimate that the dose for the motor drivers will be
reduced from 5 Gy/year to 0.5 Gy/year. In addition, we will install network AC-power-line rebooters in order to reboot
the motor drivers remotely in case of the failures.

"%, SACLA Dl &E— X T4 DB ELIZ O
1. ZLsIc T Fig. 1 107, WL E—ZRIAND L, T
% L . Dk Dol —ZUAR— L D — LT A I O 7= 12
F%E];(,é\ﬁ imﬁg r&%\z%g;??gg])%g{ogfﬁb \T();H\ INTW5, IR NES 940 ﬁ@ﬁ%ﬁﬁ:iﬂ?‘/\‘);
%o E—NEDEUITYS G0 10 Hz 55 2016 SEETIz 60 ¥ F L TOT PV al — SIS E SN BRI LE
Hz ~ 7, 2014 fEIiE. 2 A B O X # XFEL £ —a T R AR HBRREAT DAL E A HI L T D, FZEE IR
AL BL2 BHE S, F7o, 8K X M FEL E—LA54 /Y2l OMaIIE ATy ey 7T — S22 [0 T
> BLI1 I 800 MeV OEFANIHES SCSS+aapmLT,  WMBEASTiY . MRS PG U O ] <
SACLA &7 LRI FREREAS 2016 EEDSN TG MSEMET S, 7o, BBIAT — It 7o IMFRRE 4
2], T, 2016 4E\TF v b —BREAZEHL T, 201745 O EIRHIEIC LRSS 0B 12— LI E T D,
;0 2 KOE—L154 BL2 & BL3 14, 60Hz Db —2%  ~PATYELTE—SEffllT 5T =R 7ANICAA
Lay MBI T CRBFICH AL TOB[3], ZLTH BN TND, 7 Pal —ZUGHA— LI THUL
{E13. SACLA 75 SPring-8 L)L 7 ~Dhy 7 Tv 7 CODEIRTANDEIIHI 150 B THD, \
AHREN TS, F—HRTANPIE LT DL — LT A DTN
ZOLHIC SACLA ORIAME M2 55T, 2016 45 FEC7RY, SACLA ORIHMERSIC AR o AREZT
D, AT YL ST A BB T HE—ZRT A8 (5 COT—IRTANDABEORILE, A, [RIKT
A HIE R EEIC A A R B A R AT AL et Bl HOTCO ORI, B L UBEFE ST
ED B ITER 5 FIREETHH7, SACLA X PRRICOVTRET 2.
SPring-8 D EIEHEZITIDZ CREREEL/0>TEY,
KRN KDHNTND,
SACLA T, ZOF—FRTA%H) 200 B HLT

BE ERR Fuv51 1L §m% HEHIETOO1L—4

FUh—BHE

BE R SACLART Nk 3R SCSSi+ RS MR

TSR EREE

\ A
¥v5 2648 BE iy, \
*n-RHERR L 194275 (BT )
E—ARSAN E-ERTAN

SPring-8 ST ~ 1518 &

Figure 1: Layout of SACLA accelerator and location of motor drivers (green box).
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Figure 2: System configuration of the motor-drivers for
SACLA.
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Table 1: Result of Radiation Test of the Motor Drivers
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