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(CIB1) 
 
05.02.03-19 

Table 5.2.3-1 lists weld filler materials using the “G” classification.  In RAI 05.02.03-4 (b), 
the staff requested that the applicant modify FSAR Table 5.2.3-1 to list its weld filler 
metal requirements for weld filler metals using the “G” classification.  In the applicant’s 
response, it provided, as proprietary information in Enclosure 3, some of the chemical 
compositions of “G” class filler materials used in the RCPB.  In order for the staff to 
continue its review, the applicant needs to address the following: 
 
(a)  The applicant did not provide chemical compositions of all “G” classification filler 
materials listed in Table 5.2.3-1, in Enclosure 3 of its RAI response.  The staff requests 
that the applicant provide a list of the chemical compositions of all “G” classification filler 
materials listed in Table 5.2.3-1.  The applicant’s response should include chemistry 
requirements for solid electrodes as well as chemical composition requirements for as 
deposited weld material.   
 
(b)  The title for Table 3 in Enclosure 3 of the RAI response lists bare wire filler material 
but the AWS Classification listed above the table title lists shielded metal arc welding 
filler material.  The staff requests that the applicant review the table title and revise as 
necessary. 
 
(c)  Shielded metal arc welding (SMAW) and submerged arc welding (SAW) 
classifications listed in Table 5.2.3-1 do not include supplemental requirements for limits 
on diffusible hydrogen.  The staff requests that the applicant specify a limit for diffusible 
hydrogen [e.g., a maximum of 4 ml of hydrogen per 100g of deposited weld metal (H4 
designator) for all low-alloy-steel, weld-filler materials] and modify Table 5.2.3-1, 
accordingly. 
 
(d)  DCD Table 5.2.3-1 lists E9P4-EGN-GN and P10P2-EG-G.  These filler material 
classifications are not consistent with ASME Code, Section II, SFA-5.23.  The staff 
requests that the applicant review these classifications and revise DCD Table 5.2.3-1 
accordingly. 
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05.02.03-20 

In response to RAI 05.02.03-5(b), the applicant modified DCD Section 5.2.3.3.2 to state 
that taking into consideration the weldability and quality of the product, preheating above 
122°F is applied to the first and second passes of circumferential joint welding.  The 
applicant further stated that preheating of more than 250°F is applied to subsequent 
passes in accordance with Appendix D of the ASME Code, Section III.  Given the 
significant difference between the Appendix-D-recommended, minimum-preheat 
temperature and the minimum-preheat temperature that the applicant will use on the first 
and second weld passes, the staff requests that the applicant provide justification 
and the technical basis for using a reduced minimum-preheat temperature of 122°F. 

 
 
05.02.03-21 

The applicant’s use of post-weld baking, as described in DCD Section 5.2.3.3.2, is an 
alternative to the guidance provided in RG 1.50 that recommends the preheat 
temperature applied to low-alloy steels be maintained until post-weld heat treatment 
(PWHT) begins.  The applicant’s discussion related to post-weld baking was added to 
DCD Revision 2 in response to RAI 05.02.03-5(c).  The staff considers the applicant's 
alternative to RG 1.50 acceptable because it provides reasonable assurance that 
delayed hydrogen cracking will not occur in the time that a weld is completed through 
completion of PWHT.  However, Table 1.9-1 indicates that the applicant conforms to RG 
1.50 with no exceptions identified.  This appears to be incorrect because the applicant 
provides the above-described alternative to RG 1.50.  The staff requests that the 
applicant modify Table 1.9-1 to identify its alternative to the guidance provided in RG 
1.50. 

 
 
05.02.03-22 

In the applicant’s response to RAI 05.02.03-10, the applicant stated that it may use 
ASTM A-800 to calculate the ferrite content of cast-austenitic-stainless-steel (CASS)  
materials used in the US-APWR design.  The applicant contends that the methods used 
to calculate ferrite content in A-800 is essentially the same as the Hull's equivalent factor 
method.  In addition, the applicant did not specify the maximum ferrite content limit for 
various CASS materials. The use of ASTM A-800 is inconsistent with the staff's position 
that ferrite content is calculated using Hull’s equivalent factors as indicated in 
NUREG/CR-4513, Revision 1, "Estimation of Fracture Toughness of Cast Stainless 
Steels During Thermal Aging in LWR Systems," issued May 1994.  For ferrite content 
above 12 percent, ASTM A-800 may produce non-conservative ferrite levels lower than 
those calculated using Hull's equivalent factors.  The staff, therefore, requests that the 
applicant modify the DCD to require the use of Hull’s equivalent factors to calculate the 
ferrite content of CASS RCPB components and CASS reactor vessel internals.   
 
Regarding ferrite limits for CASS components, DCD Table 5.2.3-1 identifies CF3A, 
CF3M, CF8 and CF8M materials for use in the RCPB.  Table 4.5-2 identifies the use of 
the use of CF8 for guide funnel of the CRDM thermal sleeve.  To be consistent with staff 
guidance, CF3A and CF8 materials, with service conditions above 482ºF, should have a 
ferrite content of ≤20% to be considered not susceptible to thermal aging embrittlement.  
Materials with higher levels of molybdenum such as CF3M and CF8M should have a 
ferrite content of ≤14% to be considered not susceptible to thermal aging embrittlement.  
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The staff requests that the applicant modify the DCD to limit the ferrite content of RCPB 
and reactor internal CASS components as discussed above. 
  
In addition, address ferrite content for CASS components and the method used to 
calculate ferrite, as discussed above, for any ESF components that operate above 482º 
F, such as ESF componnets that interface with the RCPB.  Also, modify DCD Section 
6.1.1 as necessary. 

 
 
05.02.03-23 

In RAI 05.02.03-12, the staff requested that the applicant discuss its use of standard 
grades of stainless steel (non-low-carbon steel).  The applicant responded and stated 
that the basic policy for use of austenitic stainless steel in the RCPB of the US-APWR is 
to select low-carbon grade materials permitting market conditions and availability at the 
time of procurement.  The staff notes that the use of standard grades is acceptable per 
RG 1.44 as long as the reactor coolant has a controlled oxygen content of 0.10 ppm 
dissolved oxygen.  However, elevated dissolved oxygen content in stagnant or dead-end 
primary coolant environments has contributed to stress-corrosion cracking of austenitic 
stainless steel components in operating PWRs.  The staff requests that the applicant 
verify, and state in the DCD, that a stagnant or dead-end reactor coolant 
environment does not exist in any portion of the RCBP that could result in elevated 
dissolved oxygen above 0.10 ppm at all operating temperatures above 200ºF during 
normal operation.  

 
 
05.02.03-24 

In RAI 05.02.03-14, the staff requested that the applicant describe the fabrication 
process requirements employed to limit the effects of cold work and residual stress, 
caused by grinding, repair or other fabrication processes on surfaces that come into 
contact with RCS fluids.  The applicant responded and stated that, regarding dissimilar-
metal welds with nickel-based alloy welding material, Alloy 690 filler materials are used 
to avoid stress-corrosion cracking.  The staff notes that welding repairs, including those 
made during initial fabrication, have contributed to several instances of stress-corrosion 
cracking in currently operating PWRs.  While Alloy 690 and its matching weld filler 
materials have been shown to be highly resistant to stress-corrosion cracking (SCC), 
these materials are not immune to SCC. 
  
The staff’s expectation is that the grinding of weld surfaces, in contact with reactor 
coolant, will be controlled to limit residual stress, thus making these areas less 
susceptible to SCC.  The staff also expects that the applicant will employ process 
controls that limit the size and number of repair cycles.  Therefore, the staff requests that 
the applicant describe special fabrication process requirements employed to limit the 
effects of cold work and residual stress, caused by grinding, repair or other fabrication 
processes on surfaces that come into contact with RCS fluids in order to minimize the 
susceptibility of components to stress-corrosion cracking for the design life of the plant.  
The applicant’s response should cover stainless steel to stainless steel similar metal 
welds using matching stainless steel filler material and dissimilar metal welds between 
nickel based alloys and ferritic materials and austenitic stainless steel materials. 
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05.02.03-25 

In RAIs 05.02.03-15 and 05.02.03-16, the staff requested, in part, that the applicant 
discuss welding process controls employed to reduce weld-metal dilution to retain the 
maximum percentage of chromium possible in order to decrease the susceptibility of 
components to stress-corrosion cracking.  In the applicant’s response, it stated that heat 
input is controlled to prevent hot cracking and minimize weld-metal dilution.  The staff 
finds this acceptable, however, the applicant did not discuss how it verifies that its 
welding procedures and process controls will result in dissimilar-metal welds with an 
acceptable level of chromium to resist stress-corrosion cracking.  Therefore, the staff 
requests that the applicant discuss testing that has been or will be performed to verify 
the minimum chromium content in dissimilar-metal welds and that the minimum 
chromium content is sufficient to resist stress-corrosion cracking. 

 
 


