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Abstract

Since the radiation level around the target becomes very high, the primary beam line tunnel needs to be surrounded
by 2m-5m thick concrete shields in the J-PARC Hadron experimental hall. This structure, however, brought us a
problem of installing electric power lines and signal cables to the magnets and the components in the beam line tunnel.
As a solution to this problem, we have developed a signal cable duct filled by epoxy resin. Those signal cable ducts
were embedded in a concrete block. We report the method of fabrication of the signal cable bus ducts, the airtightness
test, and the installation of these components in the Hadron experimental hall.

L [FLHIZ NRFAOVR— )L —RE—LSAVEFEEH

J-PARC »~ R v 2B fEa% 1%, 2009 4 1 AlcE—
LEZITANTHD, BHICARENZ AN 2 K
E— AT HWTERZ LD, DK, 1 DX>
IZ. K1.8BR, K1.8, KL, KI.IBR D4 KDL —ALF A
UMFER L, 2 RE—2FAWTZERN{THhiLTH
%

KBEE—LZWOH O N Fa VERF—LrD—
WRE—ILTA L OEBAIL., BOBEHRREICBNT
HEIRSND, £DD, N U FERFR—LD—K
E— AT A CEOWIHIE, K 2 DL HITRoTNAD,
B AEDOEIDOBEINDIE—L T4 VEiT, fTH

IABBERAEDOEIZH Y, EEIC 3m OV —/ K& T T
B TDO LG E AT T AT L0 —E 4

o § - N N o < N
ixéﬂéﬁxéggﬁ’%?;/‘\gg X:\ - ?T;}Eiﬂ Figure 1: The floor plan of J-PARC Hadron
S} ] ha = 0 = — ~ .
AR AT DB - BN - E RS experimental Hall.
EDEITEV AT DLW D DITIRD TR B ‘
R T D,

@ —RE—LIALVETHDLHYI—ERAZAL—2R
L EiREOMIO EBR=EICHDLERE TE

DIRDIRT UL B 20D, b L7222 .
ZHERAR DIMAIT d 2 ERREITH S 722D, e s
REMED LI T D, y - |

®  UHHHRERT T D MERH D, KAREALES b - SRk

® FIZENHOA—LFEAEERE L RITILR wa
SYANAN

® [t HUHBRME A AT D MRk & A T D LB —
H5,

® FEHHCaANEMAOINENRDD, Figure 2: The cross section of the primary beam line at

J-PARC Hadron experimental Hall.

* erina@post.kek jp

- 1393 -



Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan

PASJ2015 THP133

e CERIER T, INERRT 5720
TIRREDNTIE, ISR S T2 K NA X T |
Bar g U—hi—/L NIZHDAT & WD) TikEE R
AL, Zhid, ERiEE2 27 V7L Thh, K
2 WX TKmE@ANRZ 7 b LfiahTn
HE01C, B 1IT/RESD PL, P2, P3, P4 DFH T A
BERURIZEEICHODIAET N TWS, Zhvbii, B—A
ZF AL SEIEINTE Y, [EED BT
bHbH, AETIE, #Frzic, X1 O KLIBR E—AF
A HEPSE, KL BE—ALT A L HP6)DF 7 | %l
YEL7=, PS, P6 X, BSH/NAX Y NMTZ., Hil-l
FEHTH, FROFIEEHWD Z Lk, Bl
MORE R TEDEFHRE 7 MERIELIZD T,
WET 5,

2. BEBRF U boit

P5, P6 OBEWEZ 7 MIWERIr—7 v, BE
HARIZLL T D@ TH 5,

D

Ak

PS5 =27 VU — MEEHE S 1.9m

e Kl.lE—ALTFA4 LU HEE
A7 a—)LiR TR Y)
0.75sq : 200 A%, 3.5sq:20 A

P6 =227V — MERE S 2.7m
e KL B'—AF A DI EHAKLDL) HE KNS

IWNAZ T N (+, —, T : BFF34A)
BT 1 2500A EE : 130V
Wi 54mm X 13mm X ¢8 (KB X 2
VN

o KLDI1 AWMHAKEDE 50A 2 A&
HZEHERE 1R

o KL E—AT7AMEEH (L2 —my 7,

E—AFF M, A7 u— LR THRY)
0.75sq : 200 A, 2.0sq: 20 A&

3. EE®FU L+

ZOETIE, By — L NEWRESHRY 7 PO
HEFE, RORET A MIOW T3, 54
B MITEBETEL OREERSINTZAL—R
WIZHID D720, 1 A TEE 1| RicoE, [FER
50 A ANAZ EERABEE LT, K31 AF
mﬁ_\%%%awhi HROELH 2mm % 50 A
WEIZ AN TR AX 2 7R 3723, ﬂﬂw@ﬁﬁ%m:
&75)/\f) b, [ELE L DT-DIZIE. wEERE <.,
e BRiE %&é#éﬁﬁﬂ%@& &#\%T%
Do FIANOV T, $w524w \ZfEDI,

BUENE < . MaRRMERE, MR %LT%£<

MONTWD, ZRFUBIEZERA L, £OP T,

REMEDOE, =% % A MI1341 Z{FHALE, 2
BBV TIEL, £ T Sy Z AR (X 3
) ERALE, €73y 7 @RI, TR o
REDTALIRFEIC i 2 B 5 HEWE % 350, MM Ch
D&MD, P - IR EIC & = aK 2 A 23

w2 —a vy,

RET L e SND, T, MR bE < K
HHRRIZ IRV,

RN KENDIRNE ZAENPSF TV aEY |
TARF R OB, REMREEIHN I L
WwET D,

MO FEIZF2mmDE
EDEFSHESORAN
=B a0mEEXR

ERE %2{;%-

I3V REHER

Q06

O25EERNE

Figure 3: Left: The image of 50 signal cables in a 1
inch SUS pipe. Right: Ceramic felt wires.
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Figure 4: The penetrant inspection of the 1 signal
cable(Left) and 7 signal cables in a ¢ 12mm cupper

pipe.
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Figure 5: Left: A warm up equipment of SUS pipe by hot

water. Right : The sample of 10 signal cables ina ¢ 15

SUS pipe.
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Figure 6: The sample of 40 signal cables in a | inch
SUS pipe.
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Figure 7: P5 signal cable ducts.
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Figure 8: Set up of airtight test.
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Figure 9: P6 utility duct (signal cable ducts,
electric power bus ducts, water pipes, a vacuum pipe) .
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Figure 10: Pictures of the cable ducts before (Left, P5)
and after (Right, P6) being embedded in concrete blocks.
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Figure 11: Pour mortar into the gaps between the P5
concrete block and the concrete walls surrounding the P5
block.
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Figure 12: Set up of airtight test.
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