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SUMMARY

It is important to select a two-phase flow heat transfer model which affects
thermal and mechanical behavior of fuel channel during the safety analysis of
LOCA and single channel failure for CANDU type reactor. The significant
phenomena related to the fuel channel integrity are pressure drop in the
PHTS, cooldown during the blowdown, overpower transient, pressure tube
creep, moderator subcooling margin, temperature distribution in the moderator
and safety injection. Applying these phenomena into the analysis of aging fuel
channel has had some problem. This study has investigated channel aging
characteristics and analysis methodology of many computer codes for
modelling of the fuel channel. And this study estimated models of the
pressure tube-calandria tube contact, fuel channel deformation and
non-uniform pressure tube creep with comparing with fuel channel flow rate,
pressure drop, void fraction, temperature of fuel sheath and pressure tube and
CHF. Finally this study compared the safety analysis codes, test data and

previous results of analytical study.
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o dt
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M ptCopt

h'pt(Th— T,)

dt

powerdissipatedinthe graphite heater perunitlength [k W/m)]

heatloss fraction (fractionof heat trans ferredto pressure tube)

’

»d p

Where

v

’

q loss

heatloss frompressure tube during heat up (very small during heatup)

h'pt = radiationheat trans fer conductance between heater & PT

’

my

mass perunitlengthof heater

’

m pt

massperunitlengthofpressuretube

specificheatof heater

Cp h

specificheatof pressure tube
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qpt_
h/eff(Tpt_ 71‘)_ h,conv(ﬂ_ ]})

o] lumped

]11)0 and ]:: (0 )

dt

=

=
mass perunitlengthof calandriatube

specificheat of calandriatube

d]})t
incident heat load on pressure tube perunitlength [k W/m)]

h/eff = effective heattransfercoef ficient perunit
mass perunitlengthof calandriatube

T,,, bulktemperature (veleate boiling)
= T, saturationtemperature (filmboiling)

calandriatube temperature
fluidtemperature
specific heatof pressure tube

a7,

v dt

A

conw = convective heattransfercoefficient perunit lengthbetween CTandexternal fluid

=
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m pt

With initial conditions :
T,, = pressuretubetemperature

m pt Cppt
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