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Abstract

This paper was mainly summarized the development status of the fabrication technology and design of mercury target
vessels (modules) for high-intensity operation in a spallation neutron source of J-PARC. Some upgrading types such as
semi-constraint free and constraint free types were evaluated with some mock-up tests, and the constraint free types are

selected and under fabricating for higher power operation of 1| MW under 25 Hz, 3 GeV proton beam.
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Figure 1: A Schematic cross section image of improved
structure of 8th and 9th mercury target vessels (modules),
which has a constraint structure between water shroud and
Hg vessel with monolithic structure. This target was
operated from Oct. 2017 to July 2018.
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Table 1: Design Condition of Hg Target Vessel (Module)

Design Pressure Temperature

(MPa) of inlet (°C)
Hg (Layer) 0.5 50
He (Layer) 0.2 25
H>O (Layer) *0.2-0.5 25

*0.5 MPa for #10, #11, and #12, 0.2 MPa for #8 and #9
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Figure 2: Constraint free target vessel type in the fore part
between water shroud and Hg vessel.
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Figure 3: Constraint free target vessel type.
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Figure 4: Cross section view of Hg target vessel (module).
The yellow arrows in the figure indicated the mercury inlet
and outlet directions. The support plate is fixed at the
mercury vessel by TIG welding.
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Figure 5: Photograph of a support plate of Hg target vessel
(module) with slits of measurement lines and water line
ports. The slits are prepared for thermos-couples lines and
mercury leak senor cables.

BAWDO~—V GEbEED | RO
M(Fig. 4 <° Fig. 5 22 R EF I lssz BT az s
(XD, FRERTRE AN b S oA i 7 23 1
m

4) PRAER AR OWIEE O oM TR E O NN
W72 | KA TE O RE E L ERUE T oS R
(B RUNIRE I HKEEDEFINT)

5) fEEI0IR OKERZR S LA FE R 21 LT ORI HER5E) D
FHABEAR — F Y R X O TR LBLE O TR

6) IR EE —LF T T OfEED RIEL KR
AR EH D ORE I DEE 2D .

7) EHERFOBRE T BN/ NSNWVE B — AAEEED
PERORGT

BolT ., KERE— 4 NS BRDKE 2 7o i G iR BT L LR
EBRA D TS R P A O R R O DT~
T, BUS T OIR TP B OB | L OFANLTOL
RTELCHRABEDOLRLTEDEMNS, ZNETOH KT
72 SRR DB ER D SN DT LT T, BLTE.
BEF OKERY —7 v hRE(11 54D 1 % Fig. 6 12
R, KERF AR AT YR TR LTk T THD, 11 =
B0 12 SO BUETIL, IREER O BE B4 IR 572
B, TIG W Tl BAE — L&A LR BE
DEHASN TS, £, 10 SHETIL. TIG w20 R E
ETHED TODH, BAEIIRO T RSO0 TR
\CEIE BT LR B R o CEDIETMA 551
TS, ZNHDKERT —7 o MNRER T, IEHER, T
eI A L D, FEREERA L C PT, RT,
UT O 3 OB TELITEML TD, £z, i
AR BN T3 m IR SCREI I Z B T, JIS THL
ESITWAKRIEHIEED 1 X0, BiLVHEE TR
HAEERL, LEIZIGCTRIBEESNZ X aEBREL, f
EREERL ., TREEZEEL T )5,

Table 2 \ZHUEF LBUER OKERY —7 v M ER kT
FTHNELBIS PSR H U ERE E % g
H D O R OB SN A 7~ 97, SRR BEAT ST & 1
DTNDI=8, BLEIE T, 2&HEL TR TIEEZL,
8 BRETIT He ~A2 3T L& KERDTRENINTHIL .
Mt &7 — s ar O RER LT, £z, %O XK
AR BE (IR B E IR ONEETELHF Y ET— 3

PASJ2018 FROMO1

Figure 6: Hg vessel welded to the support plate. Two
thermos-couples are set in the higher heating region due to
spallation reaction of high energy protons and mercury on
the mercury vessel.
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Table 2: Fabrication Status of Hg Target Vessels
(Modules)

No. Structure type Status Upper limit for
stable operation
power
#9 Constraint Fabricated  About 780-920
(same type with #8), kW (tentative)
Next operation
candidate
#10 Constraint Free Under About 1000 kW
between Hg vessel ~ fabrication (tentative)
and shroud vessel
#11 Constraint Free Under About 800-1000
fabrication kW (tentative)
#12 Constraint Free Under About 1000 kW
fabrication (tentative)
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