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Design of the In-pile Plug Assembly and the Primary Shutter for

the Neutron Guide System at HANARO

Jin-Won Shin, Young-Garp Cho, Sang-Jin Cho and Jeong-Soo Ryu
neutron guide(5 3 A+ -Fr =), in-pile plug(1 3+ = e 1), primary shutter(5=71 | 7])

Abstract

The HANARO, a 30 MW multi-purpose research reactor in Korea, will be equipped with a neutron guide
system, in order to transport cold neutrons from the neutron source to the neutron scattering instruments in the
neutron guide hall near the reactor building. The neutron guide system of HANARO consists of the in-pile
plug assembly with in-pile guides, the primary shutter with in-shutter guides, the neutron guides in the guide
shielding room with dedicated secondary shutters, and the neutron guides connected to the instruments in the
neutron guide hall. The functions of the in-pile plug assembly are to shield the reactor environment from a
nuclear radiation and to support the neutron guides and maintain them precisely oriented. The primary shutter
is @ mechanical device to be installed just after the in-pile plug assembly, which stops neutron flux on demand.
This paper describes the mechanical design of the in-pile plug assembly and the primary shutter for the
neutron guide system at HANARO. The design of the guide shielding assembly for the primary shutter and
the neutron guides is also presented.
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Fig. 1 The layout of cold neutron facilities at
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Fig. 2 The section view of neutron guides at the reactor
confinement building
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Table 1 Geometrical Parameters of neutron guides

Length
Guide Incline | Curvature Guide dimension of

angle | (/" North) curved

part
CGl1 +2.97°| 400m. | 150mm x 20mm | 26.5m

CG2A 800m .~ 50mm x 50mm | 24m

CG2 +1.84°

CG2B 350m .~ 95mm x 50mm | 26.3m
CG3 +0.47°| 2500m .~ | 150mm x 30mm | 25.6m
CG4 -1.91° | 2500m .~ | 150mm x 50mm | 31.68m
CG5A 1200m.” | 50mm x 50mm | 25.1m
CG5 |cG5B| -2:50° | 800m™ | 50mm x 50mm | 24.9m
CG5C 1200m™ | 50mm x 40mm | 24.9m
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Fig. 3 The overview of the neutron guide system including reactor, in-pile plug assembly, primary shutter, neutron
guides, guide shielding room and instruments
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Fig. 4 The design of the in-pile plug assembly and the
primary shutter
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?3119] sz wlel Helzel AT (A: Plug, B: Base Table, C: Cassette, D: Blind
Zelae ¥ FF7(cast carbon steel)S 717 Flange & Ring Flange, E : Window Flange)
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Fig. 6 The exploded view of the Primary shutter (A:

Vessel, B: Drum, C: Cassettes, D: Carriage, E:

Rails, FD: Window downstream, FU: Window
upstream, L: Lid)
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Fig. 7 The section view of the guide shielding assembly
for the primary shutter and neutron guides
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Fig. 8 The plan view of the gmde shleldlng assembly
for the primary shutter and neutron guides
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