2000

Gap estimation method between calaindria tube and liquid injection nozzle
in CANDU reactor
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Summary

As the calandria tube(made of zirconium alloy) is sagging due to its thermal and irradiation
creep during the plant operation, it possibly contacts with liquid injection nozzle crossing
beneath the calandria tube, which subsequently results in difficulties on the safe operation. It
is therefore necessary to check the gap for the confirmation of no contacts between the two
tubes, calandria tube and liquid injection tube, with a proper measure during the life of plant.
In this study, a methodology to estimate the gap between the two tubes utilizing the classical
beam theory is proposed. The saggings of the calandria tube and liquid injection tube are
modelled as mathematical deflection curves, the coefficient of which is determined by sagging
data measured at viewing port by an ultrasonic measurement device. The proposed method
was found to be well fitted to some measured data, which means that the method can be
applied to Wolsung-1 for the measurement of the gap between calandria tube and liquid
injection tube.
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1 1
(mm) (mm) (mm)
A: 61856
PT 380 B: 61704 104.8 4.19 Zr 25%-Nb
C: 6155.2
CT 380 5944 128.96 137 Zircaloy -2
LIN 6 7320 50.8 2.79 Zircaloy -2
HFD 7 12530 2.73/165/0.34 6.22/050/0.2 | Zircaloy-2/ SS/Al
VFD 26 14300 3.04/2.2000.34 7.11/165/0.2 | Zircaloy-2/ SS/Al
2 (VP-2 ) (Bruce A 4 )
P( )ogap Q( )ogap
(%) (%)

P01/ Q01 23.92 18.04 -246 59.52 65.40 9.9
P02/ Q02 2187 19.25 -12.0 6157 64.19 4.3
P03/ Q03 2255 2131 -55 62.26 63.51 20
P04/ Q04 23.92 22.05 -78 59.52 61.39 3.1
P05/ Q05 23.92 2453 26 6157 60.97 -10
P06/ Q06 23.92 25.58 6.9 60.89 59.24 -2.7
P07/ Q07 25.97 26.53 2.2 58.16 57.61 -09
P08/ Q08 25.28 27.66 94 58.84 56.46 -4.0
P09/ Q09 28.02 29.31 4.6 57.47 56.19 -2.2
P10/Q10 28.71 30.40 5.9 57.47 55.78 -29
P117/Q11 29.39 29.55 0.5 54.06 5391 -03
P12/Q12 29.39 29.80 14 54.06 53.66 -0.7
P13/Q13 30.76 30.83 0.2 54.75 54.69 -01
P14/Q14 30.76 30.92 0.5 55.43 55.28 -03
P15/ Q15 28.71 29.04 11 54.75 54.42 -06
P16/ Q16 28.71 27.95 -26 54.06 54.83 14
P17/Q17 29.39 29.38 0.0 58.16 58.18 0.0
P18/Q18 28.02 28.92 3.2 60.89 60.00 -15
P19/Q19 23.24 23.87 2.7 58.16 57.53 -11
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