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Development of a program to evaluate the integrity of PWSCC flaws in RVH
penetrations
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[ Flaw Characterization
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Fig. 1 The evaluation procedure of flaws in RVH penetration
nozzles
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7] A4,
a = crack growth rate at temperature 7' in m/s
Q. = thermal activation energy for crack growth
=130 kJ/mole
R = universal gas constant
=8.314%x10” kJ/mole’K
T = absolute operating temperature at location of crack, K
T,.r= absolute reference temperature used to normalize data
=598.15K
a= crack growth rate coefficient
=2.67%10"*at 325°C for ¢ in units of m/s and K; in units
of MPavm
K = crack tip stress intensity factor, MPaVm
K, = crack tip stress intensity factor threshold for SCC
= 9MPaVm
[ = exponent
=1.16
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Table 1 Reactor vessel upper head penetration nozzle acceptance
criteria

Axlal Clreumierential

Location dy £r a &

Below Weld (1D} [Nate (13 ¢ No Limit t 0.75 Circ.
At and Above Weld (1D) 075 ¢ No Limit [Nate (2)] [Note (2]
Below Weld (0D} [Nate (133 t No Limit [ 0.75 Circ.
[Kote (211 [Hate (2)]

Abaove Weld (00) [Naote (211 [Note (2)]

GENERAL NOTES:
{a) Surface flaws of any size in the partial penetration nozzie to vessel (J-groove) welds are not acceptable.
(b} ¢ = wall thickness of head penetration nozzle.

NOTES:
(1) Intersecting axial and circumierential flaws in the nozzle are not acceplable.
(2] Requires case-by-case evaluation. Acceptance criteria shall be justified by the Owner.
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Fig. 2 Main windows of W-SCAS program
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Fig. 3 The Geometry of the surface crack in the RVH penetration
nozzle
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Fig. 5 Verification of surface crack
in W-SCAS program

Fig. 4 The distribution of the
hoop stress
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