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03.11-6 

10 CFR 52.47(a)(9) requires evaluation of the design against NRC Standard Review 
Plan (SRP) in effect 6 months before docket date.  The SRP states that a process must 
be established to determine the suitability of materials, parts, and equipment needed for 
safety-related functions, and to verify that the design of such materials, parts, and 
equipment is adequate.  The SRP also states that verification of design (i.e., 
qualification) for components located in harsh environments shall be demonstrated by 
appropriate testing and analysis.  The NRC staff considers that testing at the actual 
conditions desired for qualification will normally provide the most assurance that the 
nonmetallic will perform acceptably.  Analysis can be an effective method of 
demonstrating the information for one nonmetallic to the qualification of another.  
However, great care should be taken to ensure that the methods used for the 
comparison are valid and appropriate for the specific qualification activity.  Details of the 
material analysis such as description of analytical methods, assumptions, justifications, 
supporting test data, conclusions, and limitations shall be recorded in the qualification 
documentation for each component.  The test/analysis shall establish a qualification life 
or replacement schedule for the nonmetallic which shall be recorded in the qualification 
documentation. 
 
Qualification for mechanical components is limited to non-metallic materials that are 
sensitive to environmental effects (e.g., seals, gaskets, lubricants, fluids for hydraulic 
systems, and diaphragms.)   Section 6.2.3 of Technical Report MAUP-08015(R0), US-
APWR Equipment Environmental Qualification Program,” provides a general description 
of the US-APWR qualification process for safety-related mechanical equipment.  Section 
6.2.3 does not fully describe the qualification process for mechanical components.  The 
program description and its implementation should include attributes such as equipment 
identification, safety-related function, performance criteria, identification of service 
conditions, material capabilities, description of potential failures, qualification procedure, 
and equipment qualification maintenance records.  The applicant is requested to further 
describe the qualification process for safety-related mechanical equipment or provide a 
COL information item for the COL applicant to address these issues. 

 
 
03.11-7 

Section 6.2 of Technical Report MAUP-08015(R0), US-APWR Equipment Environmental 
Qualification Program,” states that qualification by analysis is generally limited to 
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equipment where the Design Basis Accident (DBA) does not impose stresses additive to 
those imposed during normal operation in such a manner as to cause common mode 
failure.  NRC staff does not consider this statement to be accurate for qualification of 
nonmetallic components in a harsh environment.  The NRC staff considers that testing at 
the actual conditions will provide the most assurance that the nonmetallic will perform 
acceptably and is the desired method of qualification.  If an analysis is performed for 
qualification of nonmetallics, the analysis shall include verification of the stresses during 
normal operation plus those during the DBA.  The purpose of this qualification is to 
ensure the component will perform its intended function throughout its required operating 
time.  Details of the material analysis shall be documented in the equipment qualification 
list for each component.  If the DBA does not impose stresses additive to those imposed 
during normal operation, the cumulative effect of the stresses and operation time are to 
be considered in the qualification process.  The qualification needs to verify the qualified 
life.  The applicant is requested to further describe the process for qualification by testing 
and analysis as it relates to the mechanical equipment. 

 
 
03.11-8 

Section 6.2.2  of Technical Report MAUP-08015(R0), US-APWR Equipment 
Environmental Qualification Program,” states that substitution of parts or materials is 
acceptable if a comparison or analysis of their "form, fit, and function" supports the 
conclusion that the equipment performance is equal or better than the originally qualified 
equipment.  NRC staff does not consider this substitution method to be sufficiently clear 
for staff acceptance.  If alternate nonmetallics or change in configuration of nonmetallic 
is used, the effects of these changes should be evaluated to determine if the 
nonmetallics qualification has been affected.  If it has been affected, testing or analysis 
should be performed to qualify the substitute nonmetallic.  Analysis may be used 
provided it is documented; it demonstrates that the substituted nonmetallics are equal or 
superior to the qualified nonmetallics in material, design, and application, and it 
demonstrates that they do not compromise the performance of the mechanical 
equipment under any postulated normal, abnormal, and/or accident condition.  If 
analysis cannot demonstrate qualified life, then the substitute nonmetallic should be 
qualified by testing.  All testing and/or analysis evaluations are to be documented in the 
equipment qualification records.  The applicant is requested to further describe the 
process for substitution of parts or materials. 

 
 
03.11-9 

Section 4.1.1 of Technical Report MAUP-08015(R0), US-APWR Equipment 
Environmental Qualification Program,” states that for mechanical equipment located in a 
mild environment, acceptable design can be demonstrated by design/purchase 
specification process for the equipment.  NRC staff does not consider this section to fully 
describe the design/purchase specification process.  This section should clarify the 
following attributes of an acceptable design/purchase specification process.  
 

a.     The vendor shall provide a certificate of conformance that the component 
meets all environmental parameters.  The certificate shall include qualified 
life, replacement schedule, replacement instructions, and shelf life for each 
nonmetallic. 
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b.     To ensure the nonmetallic meets the design/purchase specification and 
remains qualified for the design life determined by the vendor, the COL 
applicant must develop a maintenance/surveillance/preventive maintenance 
program to monitor the nonmetallic to ensure it remains qualified for the 
design life.  The SRP (Section II, SRP Acceptance Criteria, item 15) provides 
guidance for using the 10CFR 50.65 program and associated guidance in 
RG1.160 to provide reasonable assurance that nonmetallic remain qualified 
for the designed life.  

 
The applicant is requested to further describe the process for demonstrating an 
acceptable design using design/purchase specifications or provide a COL information 
item for the COL applicant to address this item.   

 
 
03.11-10 

Tier 2, Section 3.11.2.2 and Section 6.2.3 of Technical Report MAUP-08015(R0), US-
APWR Equipment Environmental Qualification Program,” describe the environmental 
qualification process for mechanical equipment.  However, these sections do not 
describe the qualification process for evaluating the cumulative effect of all 
environmental conditions (including radiation and chemical) for the length of time the 
component is required to operate.  The operation time includes both normal service plus 
required operation during the postulated environment.  The applicant is requested to 
further describe the qualification process for evaluating the cumulative effect of all 
environmental conditions (including radiation and chemical) for the length of time the 
component is required to operate or provide a COL information item for the COL 
applicant to address this item. 

 
 
03.11-11 

US-APWR Environmental Qualification Program does not address degradation of 
electric motor output under high temperature conditions.  The applicant is requested to 
further describe the process for verifying electric motor output under high temperature 
conditions. 
 

 
 
03.11-12 

The US-APWR Environmental Qualification Program does not address the 
environmental qualification process for dynamic restraints (snubbers) and their 
nonmetallic subcomponents.  The applicant is requested to further describe the 
environmental qualification process for dynamic restraints (snubbers) and their 
nonmetallic subcomponents. 

 
 
03.11-13 

The SRP provides guidance which states that well-supported maintenance/surveillance 
and preventive maintenance programs ensure that equipment that meets the 
design/purchase specifications is qualified for the designed life.  Compliance with 10 
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CFR 50.65, "Requirements for Monitoring the Effectiveness of Maintenance at Nuclear 
Power Plants,” and associated guidance is necessary to provide reasonable assurance 
that environmental considerations established during design are reviewed every 
refueling outage and maintained on a continuing basis to ensure that the qualified design 
life has not been reduced by thermal, radiation, and/or cyclic degradation resulting from 
unanticipated operational occurrences or service conditions.  The US-APWR 
EQ program does not specify use of these types of programs to ensure that equipment 
that meets the design/purchase specifications is qualified for the designed life.  The 
applicant is requested to further describe the use of maintenance/surveillance and 
preventive maintenance programs to ensure that equipment that meets the 
design/purchase specifications is qualified for the designed life or provide a COL 
information item for the COL applicant to address this in its FSAR. 

 
 
03.11-14 

Tier 2, Chapter 3, Section 3.11.2 states that an applicant or licensee who references the 
US-APWR Design Certification rule performs and demonstrates conformance with the 
ITAAC in conjunction with the licensing process.  The applicant is requested to discuss 
the intent of this statement and clarify the meaning regarding ITAAC. 

 
 
03.11-15 

In Attachment A of Technical Report MAUP-08015(R0), the applicant references ASME 
QME-1-2007 to provide the requirements and guidelines for qualification of active 
mechanical equipment.  Will the guidance in ASME QME-1-2007 be used for the 
qualification of non-metallic mechanical components?  If not, the applicant is requested 
to describe the how the qualification of nonmetallics for US-APWR will differ from the 
process described in Appendix QR-B of ASME QME-1-2007. 
 

 
 


