610 A7 IASE =T A9, Al 28A A 53, pp. 610-616, 2004

TTE 4YBe F310] LBB Hlel w2 9%

05_:':_7‘

—_. O

(2003 10 6 A,

. 21 od&j

a0 o

*

2004 29 NY AANEE)

Effect of Hydride of the PHWR Pressure Tube on the LBB Evaluation
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Abstract

The aim of this study was to investigate the hydride embrittlement when the LBB evaluation was carried
out for the integrity of PHWR Pressure Tubes. The transverse tensile and CCT toughness tests were
performed at three hydrogen concentrations while the test temperatures were changed (RT to 300'C). Both
the transverse tensile and the fracture toughness tests showed the hydrogen embrittlement clearly at RT but
this phenomenon was disappeared while the test temperature arrived at 250°C. Using the DHC test results,
the CCL and LBB time were calculated and compared. The hydride embrittlement at the LBB evaluation
made the LBB time short definitely. If the operating temperature, DHCV and LBB deterministic parameters

such as A and m were known, LBB time could be estimated without the calculation of CCL.
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Fig. 1 Typical microstructure of hydride on Zr-2.5Nb

pressure tube
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(b) Collection of CCT specimen

Fig. 2 Transverse tensile and CCT toughness specimen
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Fig. 3 Transverse tensile test results with temperature
and hydrogen concentrations
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Fig. 4 Hydrogen embrittlement of fracture toughness
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Table 1 Comparison of upper, lower and average axial
DHCV(1mv/s) with hydrogen concentrations

AR 50 ppm 100 ppm
Upper DHCV | ) 5 10% | 35x107 | 1x10°
(m/s)
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DHCV (m/s) 2.5x10 2x10 5x10

Table 2 CCL (mm) comparison with temperature and
hydrogen concentrations

RT 250C 300C

AR 101.8 91.6 91
50 ppm 64.6 84 82.9
100 ppm 61 79 81.7
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Table 3 LBB time (Hrs) by upper DHCV

RT 250TC 3007C

AR 211.2 211.2 211.2
50 ppm 18.6 26.7 26.3
100 ppm 6.0 8.6 9.0

Table 4 LBB time (Hrs) by average DHCV

RT 250°C 300C
AR 361.1 361.1 361.1
50 ppm 31.0 444 437
100 ppm 114 16.4 17.1
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Table 5 LBB deterministic parameters

A m
RT/UP 7412 —-1.5402
250°C/UP 5117 -1.3704
300°C/UP 4908 -1.3563
RT/Av 11478 -1.5055
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