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Abstract

In May 2024, a layer short occurred in the bending magnet BM116 of the J-PARC main ring. Accelerator operation
was resumed approximately two weeks after the magnet was replaced with a spare. BM116 was restored as a new spare
magnet in January 2025 by installing a spare coil. The investigation into the cause of the layer short remains ongoing.
Due to the coil’s radioactive condition, removal of insulation and any grinding or cutting must be kept to a minimum;
consequently, the layer short location must be identified by non-destructive methods. No visible abnormalities were
observed, and no local temperature rise due to current flow was detected. The coil has a circumference of approximately
14 m and consists of 5 turns X 6 layers, each with an independent cooling-water channel. Current can be applied to any
individual layer via the cooling-water piping connections. Observation of current flow in layers other than the energized
one indicated a short-circuit between the fourth and fifth layers. Subsequently, the combination of layers energized was
varied, and for each case the voltage and current for the entire energized section, as well as the current for each individual
layer, were measured. Based on these measurements, the resistance between the wiring connection point of the fourth or
fifth layer and the layer short location was calculated. The analysis suggested that the layer short was located in the saddle-
shaped end-turn section where the hollow conductor for the cooling-water connection emerges. This estimation was made
under assumptions; however, magnetic-field measurements on the coil surface showed good agreement with simulations
based on those assumptions. Furthermore, a helium leak test conducted near the estimated location detected a leak, lending
additional support to the assumptions. This suggests the presence of a hole in the hollow conductor, causing a water leak.
The insulation at the relevant location is scheduled to be removed in September 2025 for direct inspection.

1. ‘iu&)l: Hadron Experimental Hall
J-PARC £V 7 (MR) [1]IFJE & 1567.5 m DI 7nm MR

ra T R ERA2] 96 B, UMRERA 216 B/ad (Ma'”“'"gj_,..,_,,%

THREN THY ., ~Ras LB ik (HD) e =2 —k) / ST Og=——BM116

EBRA A~ — 22 AL TW5, M Oflgs ~ Beam Abort N

Fig. 1 1R, e A}
2024 4£ 5 H 5 A, HD ~Obt — LG $1Z Fig. 112 . S mrF o

RINEOREER A BML16 O KT T —LAE P (Materials and Life Science §

X75>§1§$L\ ﬁg’iﬁﬁ'ﬂ:&fcﬁ’)to BM116 OALE H,/g'? o Experimental Facility) ;

AR LD, BMI16 0 Ll /LTIl BTG 73 % Q P~ &/

HBELTNDBZENSD T2, BM116 122\ TiE, FPigd e by

WA ERA R, 5 A 20 HIZEEZFRELE, (Raﬁﬁscyc,mg Synchrotron) Neutrino Facility

BMI116 i bLD7= B BRI~ D

CEx ﬁﬂggf]{/ﬁxﬂ/ W%;f?%*ﬂxﬂlim ﬁ%b\fjﬁx%& Figure 1: J-PARC MR layout and BM116 location.

X, BREAERORKZFHEL, ZONEREFETIIREK o/ b 22RRIIHEZR CER -7, {BL, Ao
R T OMENHD, AANVEERPNOIOANT IO I h TR B L. RUAIRBHECE RSN T
PELL T, AR —ar X 72 —RaahoDRKERE WA eI S AR TOEEL T, Z2R08 R
VN, 6 BRI NODZEREL 0.6 MPa &L, RUERER  n2r WA 03%:5, LIBEO A IZaA L O BRI 215
EATolz, 1 EFERGE % OKIER T IX 0.01 MPa Aifi T, o_cké:foeoto 2025 1 HIC TP OaA a8l |

BMI116 1ZH7-72 Tt U CHE IR L7, 1M ERia o
# soma.iwata@kek.jp N EWOANLT- EaA V% Fig. 2 1R d, B L

-396 -



Proceedings of the 22nd Annual Meeting of Particle Accelerator Society of Japan
August 6 - 8, 2025, Tokyo

Extension for connecting
cooling water pipes

/ Coil Dimensions

L158 | assmm 158
Figure 2: Bending magnet appearance and coil.
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Figure 3: Cross-sections of the emerged hollow conductors
for cooling-water piping and layer connection order.
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Table 1: Current Fluctuation Survey Results

Energized Connection Cu Plate No. (See Fig. 3)
Layer @ ) ® @ ®
Layer-1 X X X Detect  Detect
Layer-2 X X X Detect  Detect
Layer-3 X X X Detect  Detect
Layer-4 X X X Detect  Detect
Layer-5 X X X Detect  Detect
Layer-6 X X X Detect  Detect
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Figure 4: Power supply connection pattern.
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Figure 7: Estimated layer short location and cross-section.
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Figure 8: Three-point short pattern with Turn-2, -3 and -4.

Normal

——Tumn-2,3 Short P.S. connection: P6

40 Tum-2,3,4 Short P.S. output: 204A
© Measured at Point B .
. 35 + Measured at Point A Horizontal
% 30
®
O 25
° 20
()
ic 15
10
5
0
-80 -60 -40 -20 0 20 40 60 80
20 .
Vertical
15
+ +
o
10 L 003
oy >
n
<
g S 3
®©
O O
e -5
[0)
i -10
-15
-20

-80 -60 -40 -20 0 20 40 60 80

L1 side«— Position [mm] —L6 side
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