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A primary-pipe rupture accident is a critical design base accident
of a High-Température Gas-cooled Reactor. At the accident it is expect-
ed that air enters into the reactor core from the breach and the
complicated natural comvection of multi-component gas mixtures with graph-
ite oxidation takes place. In order to investigate these phenomenon,
therefore, we constructed an experimental apparatus simulating the
pipe rupture and performed air ingress experiments. As a result, it
was known that in the isothermal cases the period from the pipe rupture
to the onset of the natural circulation of air (the first stage) lasts
for a few days.

In this report, in order to simulate the similar condition of the
real plant, we report the non-uniform temperature cases and uniform-
and-non-constant cases of the air ingress experiments. The results
are as follows. (1) The period of the first stage of the non—-uniform
temperature cases is shorter than that of isothermal cases. (2) It

owes the cooling speed of the reactor core, whether the natural circula-

tion of air takes place or not.

Keywords: HIGR, Natural Convection, Molecular Diffusion, Graphite

Oxidation, Primary Pipe Rupture Accident
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Table 2.1 Main specification of the test model

1 Working fluids:Helium, Air(Nitrogen, Oxygen and other gases). Carbon monooxide and
dioxige

2.Pressurei-1~1.8ke/cn? - G

3.Temperature:0~1200C

A.Material of the model
Flow pipegrashite part):16-110(Toyo carbom)
Flow pipe(ceramic part), Flow guide pipe:Almina(Kyocera)
High-temp. plenum and High-temp. outlet pipe:Almina(Kyocera)
Barrel of the reactor core simulator and Middle-temp. outiet pipe

:Stainless steei

Other parts:Carbon steel

5.Dimension of the test model

(1)Flow pipe
Graphi{e pipe:40mm in inner diameter, 70mm in outer diameter and 800mm in
length
Ceramic pipe:40mm in inner diameter, 70mm in outer diameter and 400mm in
length

Fiow guide pipe:4 pipes, 73mm in inner diameter, 85m in outer diameter and

1250mm in length

(DHigh-temp. plenum:400mm in inner diameter, 460mm in outer diameter and 150mm in
height

(3)Barrel of the reactor core simulator:800mm in diameter and 1519mm in height

(4)Top cover:460mm in radius

(S)Water cooled vessel:320mm in inner diameter

(6)High-temp. outlet pipe:69.3mm in inner diameter, 80mm in outer diameter and
315mm in length

(DMiddle-temp. outlet pipe:69.3mm in diameter and 500mm in length

(8) Inlet pipe:63.3mm in diameter, 600mm in horizontal length and 500mm in vertical
[ength ,

(9)Tota! height of the test model:3750mm

6.Heater capacity

(1)Central pipe:100Y, 2.3kWX3 vertical parts

(2)Peripheral pipes:100V, 2.3kWX3 vertical partsX3 pipes

(3)Hizh~temp. pienum:75V, 3k

(4)Reactor simulator:200V, 10kWX3 vertical parts
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Table 3.1 Experiment cases

Exp. No. Set value of heaters ¢l cooling ratio
Centra! area [Periph. area |Comp. heater {High temp.
plenum area
Temp. B-100-50 1000 900 900 900
distribution |B-85-75 850 750 750 150
cases B-70-60 700 600 600 600
Transition  |[G-100A 1000 1000 1000 1000 Natural cooling
cases ¢-100B 1000 1000 1000 1000 -1.66°C/hr
¢-100C 1000 1000 1000 1000 -3.83°C/hr
Table 3.3 Calibration gases
Check point Density meter Oxygen analyser CO and CO : analyser
‘0 point Helium gas Helium gas Helium gas
span point Air Air }8%C0+20:/0C0 2 /He°
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Fig. 2.6(2) Positions of temperature measurement
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Fig. 2.6(3} Positions of temperature measurement
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