


Category I

[tem
RG 1.31 Rev., 2 Control of Ferrite Content in Stainless Stea)
Weld Metal
RESPONSE

Regulatory Guide 1.31, Revision 2, Control of Ferrite Content in Stain-
less Steel Weld Metal, describes a method for implementing General

Design Criteria 1 of Appendix A 10CFR Part 50 and Appendix B 10CFR Part
50 with regard to cortrol of welding austenitic stainless steel com-
ponents and systems. The follcwing paragraphs discuss the method to be
used by Westinghouse to control delta ferrite in austenitic stainless
steel welding; this method 1s in compliance with Revision 2 of the guide,

The welding of austenitic stainless steel is controlled to mitigate the
occurrence of microfissuring or hot cracking in the weld, Although
published data and experience have not confirmed that fissuring is
detrimental to the quality of the weld, it is recognized that such
fissuring is undesirable in a general sense. Also, it has been well
documentad in the technical literature that the presence of delta
ferrite is one of the mechanisms for reducing the susceptibility of
stainless steel welds to hot cracking, Available data indicates that a
m imum delta ferrite level (expressed in Ferrite Number (FN)), above
«iich the weld metals commonly used by Westinghouse will not be prone to
hot cracking, lies somewhere between O FN and 3 FN.

The scope of these controls discussed herein encompasses welding pro-
cesses used to join stainless steel parts in components designed,
fabricated or stamped in accordance with ASME B&PV Code, Section I1l!
Class 1, 2, and CS components. Delta ferrite control is appropriate for
the above welding regirements except where no filler metal is used or
for other reasons such control is not applicable. These exceptions
include electron beam welding, autogenous gas shielded tungsten arc
welding, explosive welding, and welding using fully austenitic welding
materials,

westinghouse components are fabricated utilizing welding procedures
qualified in accordance with ASME Code Section [II; also delta ferrite
content verification is required for welding materials used for welding
qualification testing and for each welding process used in the produc-
tion of austenitic stainless steel components. Specifically, undiluted
weld deposits of tre "starting" welding matarials are required to con-
tain a minimum delta ferrite level of 5 FN. The ASME Code permits the
use of either a chemical analysis method or a magnetic measurement
method to determine the delta ferrite content; however, in the fabrica-
tion of Westinghouse components, Ferrite Number is measured on an
as-deposited weld pad using a calibrated magnetic measuring device, as
recommended by Revision 2 of Regulatory Guide 1,31.
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Category III

Item RG 1.99 Rev, 1 Effects of Residual Elements on Predicted
9/15/76 Radiation Damage to Reactor Vessel
Materials
RESPONSE

Justification of the Nestinghous? gositi n.on Rev, 0 and Rev. 1 of the
Guide is detailed in references '7] and (8. respectively.

In summary, Rev. 1 of the Guide is substantially identical with Rev. 0,
with minor clarifications and inclusion of a new position C.2, which had
previously been included in the Uiscussion section of Rev. 0.

The Westinghouse letter of comment on Rev. 1 reiterates the comments of
Rev, 0 and includes further clarification of hardship imposed by the
Guide with respect to vessel material.

The Westinghouse position with respect to each of the Guide nositions is
as follows:

l. The basis as well as the scope of the Guide for predicting adjust-
ment of reference temperature as given in Regulatory Position C.1
are inappropriate since the data base used was incomplete and
included some data which were not applicable.

2. Westinghouse is in agreement with the Guide Position C.2a. However,
with respect to Guide Positicn C.2b, Westinghouse believes that
Figure 2 of the Guide is incorrect since the upper shelf energy for
six=inch thick ASTM A302B reference correlation monitor matarial
reported by Hawthorne indicatcs escentially a constant upper shelf
at fluences above v1 x 1019 n/cmé, [8]

3. The Westinghouse position witn reference to the Guide Position c¢.3,
controlling residual elements to levels that result in a predicted
adjusted reference temperature of less than 2009F at end-of-life,
is that the stresses in the vessel can be limited during operation
in order to comply with the requirements of Appendix G to 10CFR Part
50 even though the end-of-1ife adjusted reference temperature may
exceed 2009F, By applying the procedures of Appendix G to ASME
Section II1, the stress limits including appropriate Code safety
margin can be met,

4., Recent surveillance capsule data from the Point Beach and
Connecticut Yankee reactor vessels 9] indicate a steady state
condition of irradiation damage due to the annealing effect at
operating temperature. As an alternative to R.G. 1.99, operating
limits for Westinghouse plants will be determined by using the cur-
rent radiation damage curves developed by Westinghouse [10]. It is
expected that, as more surveillance capsule data is accumulated,
both the R.G. 1.99 and Westinghouse damage curves will prove to be
overly conservative.
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