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Preliminary Structural Sizing of the Co-axial Double-tube Type
Primary Hot Gas Duct for the Nuclear Hydrogen Reactor

Kee-nam Song’ and Y-W Kim'

ABSTRACT

Very High Temperature Gas Cooled Reactor (VHTR) has been selected as a high energy heat source for
nuclear hydrogen generation. The VHTR can produce hydrogen from heat and water by using a
thermo-chemical process or from heat, water, and natural gas by steam reformer technology. A co-axial
double-tube primary hot gas duct (HGD) is a key component connecting the reactor pressure vessel and the
intermediate heat exchanger (IHX) for the VHTR. In this study, a preliminary design analysis for the primary
HGD of the nuclear hydrogen system was carried out. These preliminary design activities include a
determination of the size, a strength evaluation and an appropriate material selection. The determination of
the size was undertaken based on various engineering concepts, such as a constant flow velocity model, a
constant flow rate model, a constant hydraulic head model, and finally a heat balanced model.
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Fig. 1 Nuclear Hydrogen System

Transaction of the KPVP, Vol. 4, No. 2

aft

o
oo
e

Reactor

[ — — ¥
S
Primary HGD
Secondary HGD

THX
Fig. 2 Position of the HGD

Steam generator

= Tt hetum?

LI Flange Liner Taper Inner

tube tube tube
Fig. 3 Structure of the HGD

Thermal
insulation

Table 1 Tentative design configuration

Design Options
~ 200

Power [MWt]

Fuel Type Prismatic or Pebble
Pressgre Boundary [MPa] ~ 7.0/4.0
-Primary/Secondary loop
Inlet/Outlet Temperature [C]
- Primary loop ~ 490/950
- Secondary loop ~ 420/920
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Table 2 Preliminary design values of the primary
HGD using heat balance model

Taper tube/Thermal

t Liner tube

D; Dg D5D, D, D, D,

LT LLLTLT

Hot helium

950C

Cold helium (Annulus)

490T

Fig. 5 Cross-section of the primary HGD and its
design parameters for the heat balance model
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