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DEVELOPMENT OF A BELLOWS DUCT WITH A SEMI-REMOTE HANDLING
SYSTEM AT J-PARC HADRON FACILITY
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Abstract

A new proton beamline at 30 GeV, referred to as High-P beamline, has been constructed for nuclear-physics
experiments at the J-PARC Hadron Facility. A first beam commissioning of the High-P beamline has been successfully
carried out in May and June, 2020. The beam for the High-P beamline is branched using a Lambertson-type magnet from
an existing primary-proton beamline. Since a portion of the primary beam is injected to a pole piece of the magnet, the
branching point is expected to be fairly radioactive. To reduce radiation exposure for maintenance workers, a bellows
duct with a semi-remote handling system for vacuum connections was newly developed. In this paper, a design of the

bellows, and several examination results are reported.
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Figure 1: Plan view of the Hadron Experimental Facility at
J-PARC in 2020.
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Figure 2: A vertical drawing showing a design basis for the
bellows duct with semi-remote handling.
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Figure 3: Plan view downstream the septum magnet with
the bellows ducts.
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Figure 4: Photographs of the bellows-expansion and -
contraction examinations using a pneumatic actuator
equipped on a real-size bellows-duct. In total, four
actuators were used.
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Figure 5: Photographs of the bellows-expansion and
contraction examinations using two pantograph units.

24 ZRHEORG

ARARFREHIINZ T, EBEOEH L TIEFRE Y /¢
UBSICEEMEEL TR B BIENEE Th D, 22H1E.
N — X O HFEEGNRFHTZDDOE — LT A LRI UAHE
(9 2.1 ) DAT—V %A 2 TS, BHEROENE DR
PEARARFET D=0 AT —Y RIZiEZ - TEFO R
Higa EL BB EL AL WD, 2, Xa—X¥ 7
FOFRE - AL DOBRIL, 7L — T B F i a1 %28,
FORRICFEZEEL COTHIRASRCEERA 2 B TH
Wi P~ ST DL ENH D, 52 &S ITE NI Fig.

- 790 -



Proceedings of the 17th Annual Meeting of Particle Accelerator Society of Japan
September 2 - 4, 2020, Online

VR T INZAR—ARTNZEEZEL T, Flg 6 1
/T?“Jto CHARNHDOR— V2R ZLEE LR HE _4TT
~Ne—XlOZ T REET HFER AL, 72720
7”/\ VN — X OffifE L L ZEI 726 | Fig. 7 _/Ta“oto

TN B o= % . ~a— X OEWE 5 [l Z I FR L7
WHPNIZEROAHT T, BWiE T T T 2R —iz
RESETHARTEERE L, £7-, HiOBI XD
QOHFPHT, EHELIZTF N THOHARR— 1 ~FiEIh
LE¥MHOFFNTT — RICL TV D, E Tt
WD, BERIR— L~ G T HHEMERHHZ L%
WerBL7-, FEEEOBOA T T REEDOLRE DG ES Fig. 8
IR, 72 ARICER B AR—R|ZHE 50 mm RN
HIUL, Ne—X (MEJE) 5o a2 Eiite Tt T25 8L
YIRS LT BB ZE A T oD T, Z 2 ARE O H0 A
ETIREE OIS E D f/\@%ﬁﬁﬁ?ﬁ)ﬁfﬁbf%o
“o SAlIRT— XA a— 7 A= EOHEE IS
LIV LW ARG E LD e o T,

The bellows duct lifed up by crane.
X

Bellows contraction
(vacuum disconnected)

|

I
i

e [

| S

L
uide poles

=

Tilied stage
with grooves for wheels.

Figure 6: A vertical schematic view of the bellows duct
with a stage. Two poles are used as a guild during mounting
and dismounting by a crane.
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Figure 7: Plan schematic view of the bellows duct with the
stage. Two plates equipped with the bellows duct are used
as guild-pole receivers, which are released from the poles
during bellows-expansion motion.
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Figure 8: Photograph of the stage for the bellows duct after
installation.
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Figure 9: Photographs during an installation. An expansion
of the bellows was made by two small motor-screw drivers
with extension rods.
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Figure 10: Photographs of the bellows ducts with the semi-
remote handling system after installations.

32 BIWE—MEF=—1 7T T DR

high-P 7 A A TIXLEA DIEZEANR—ZNRSILT
5728, Fig 11 R385 EEH o7 722458
WHAA T DERIVE—NIF =2 — 757 7 ORBRE AL
{ToTCWb, Fx—2 7707130 — R NI EES
NTW5, ZOF2—r 77713 Fig. 11 OLEGE|R
T LT, 1.5 m BN 78RR D EDDIE R v 7 MY
T TL TR0 - BRI TED LT/ o TN,
EHTORBROM B L TE, BELEERZmED
“BARLT 27EREITE TOR S ITHE M &Iz, “Hiks Il
DUWTIE, BZET7 T VOGRS A3, BV ALE D)
SITEIVE—NUIT T ONED L > TV TR
W B E O B RMESEO T |\ E R T BT DM E)

bolo, ZORITS BRI EETHRTHLHN, 1 el

6il:77]‘7’77<7%3?>%75 UHFREL T Itk E [E
MLV, BE 7k i &Lfi MR i
9’*1~/77/7%&ﬁﬁb7‘_ FON, BEMNF=—2 T
VLT B I TS BRI EZE OPRIEL B L
LTI P CEDEFHEL WD,

& -
\ — .
& A torque wrench with an

extension rod.

Iron
shields

1
]
‘l 1.5m
1
1

Figure 11: Photograph of a semi-remote handling type
chain-clamp. The clamp is able to be handled from 1.5 m
above the beam level. Right photograph shows front view
of the semi-remote chain clamp.
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