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Corrosion and Hydrogen Uptake of M11 Pressure T ube
Operated in Wolsong Unit 1
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Abstract

The oxide thickness and hydrogen uptake of M1 (Zr-Zhwt%MNb) pressure tuke
operated for 9ZEFPY in Wolsong Unit 1| muoclear reactor were analyzed in IMEF
(Irradiated Mbterial Examination Facility) of KAERI, These results were compared with
those obtained from Canadian CANDU reactors, The surface oxide thickness of ML
pressure tube used was measured in the range of 090~584 pm, The oxide thickness
was not affected by the longitudinalftransverse direction, but showed higher thickness at
the hottorm location, The amount of hwdrogen content was measured in the range
5 ~37 Tppm and showed a melatively large scattering, The oxide thickness and hydrogen
content were not affected by the longitudinal/transverse direction or by the measuring
location (0/90/180/270° ),
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Takle 1, Oxide thickness of M1 pressure tube retubed in Wolsong Unit 1,

Location | O=ide Thickness 0 a0 180 270

(=) { )
Ilinirnum 360 225 1.80 1.80
Lonsitudinal Felasirmum 5,39 382 382 360
& Mean 4.27 292 309 2.83
Std, Dew, 0,45 037 043 054
Flinirmum 3,37 360 202 0.0
Ilasirmum 5,39 Fad 382 202

Transverse

Mean 4.40 395 282 136
Std, Dew, 053 043 045 0,30

Top of PT = 0° iclockwise direction)

Takle 2, Hwdrogen analysis of ML pressure tube retubed in Wolsong Unit 1,

Location 0 90 180 270
(¢
9 7 ] 8
13 10 ; 10
Analysis 1 I 3 ] 8
12 ti 17
9
A7 118 117 10.0 8.3
230 202 208 165
Analysis 2 |- 22 159 134 377
124 727 154
162 274
=77 19.1 223 17.1 243

Top of FT = 0° (clockwize direction)
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Fig, 1. Optical micrographs of the coxide/metal interface of W1 pressure tube retubed
from Wolseng Unit 10 (&) Middle-longitudinal (0 ) (k) Mddle-transverse (0° ),
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Fig, 2. Image analveing of the oxide thickness of M1 pressure tube retubed from
Wolsong Unit 10 (a) Middle-longitudinal (0 ) (k) MMiddle-transverse (0° ),
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Fig, 3, Long-term oxdation of cold-worked Zr-Z5Nb and Zircalov -2 pressure tubes
including 11 PT of Welsong Unit 1,
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Fig, 4, Eguivalent hydrogen uptake rate related to temperature of Zr-Z25Mb pressure
tubes from Wolsong-1 including MI1 PT,
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