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Question 03.11-1: 

RAI-SRP 3.11-EEB-01 

In FSAR Tier 2, Revision 0, Section 3.11.2.1 it is stated that electrical equipment identified 
to be in a harsh location, as described in Section 3.11.1.1, will be environmentally qualified 
by type testing or type testing and analysis using the guidance of IEEE Std 323-2003 and 
related standards in Table 3.11-4.  However, NRC has not endorsed the 2003 version of 
IEEE Std 323 for environmental qualification of electrical equipment in the harsh 
environment with the exception of safety-related computer-based I&C systems located in a 
mild environment as addressed in Regulatory Guide 1.209, March 2007.  Since IEEE Std 
323-1974 remains the current standard of record and is endorsed by Regulatory Guide 
1.89 for environmental qualification, Section 3.11 of the FSAR Tier 2, Revision 0 needs to 
be modified to reflect the change from IEEE Std 323-2003 to IEEE Std 323-1974. 

Response to Question 03.11-1: 

AREVA NP notes that NRC RGs contain the following provision: 

“Methods and solutions that differ from those set forth in regulatory guides will be 
deemed acceptable if they provide a basis for the findings required for the issuance 
or continuance of a permit or license by the Commission.”  Additionally, SRP 3.11 
states: “If a referenced standard has not been endorsed in a regulatory guide, 
licensees and applicants may consider and use the information in the referenced 
standard, if appropriately justified, consistent with current regulatory practice.” 

Accordingly, U.S. EPR FSAR Tier 2, Section 3.11.2.3.2 provides the following justification 
for using IEEE Std 323-2003: 

� The IEEE Std 323-1983/2003 editions place more emphasis on the utility for 
periodic surveillance and maintenance than does IEEE Std 323-1974, although the 
standard imposes no new requirements in this area.  In addition, the IEEE Std 323-
1983/2003 editions clarify the use of margin during testing as applied to 
environmental transients by either adding the temperature and pressure margin to 
the postulated service condition profile or by applying the peak transient twice, but 
not applying both types of margin simultaneously. 

� The IEEE Std 323-1983/2003 editions incorporate the knowledge and experience 
gained in the application of the 1974 edition and recognize elements of 10 CFR 
50.49.  For example, these editions contain a distinction consistent with 10 CFR 
50.49 regarding qualification methods applicable to equipment located in mild and 
harsh environments.  Equipment may be qualified to either the 1983/2003 or 1974 
edition of IEEE Std 323 to meet the requirements of 10 CFR 50.49. 

Since most existing test reports were based on IEEE Std 323-1974 requirements, AREVA 
NP will apply the following guidelines: 

� Equipment qualified to IEEE Std 323-1983/2003 requirements that is also qualified 
to the IEEE Std 323-1974 version of the test report is considered acceptable for 
use. 
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� Equipment qualified to IEEE Std 323-1983/2003 that was subjected to a new type 
test would have a test report to document the new testing, and this report will 
require approval prior to using the equipment. 

� Certification to IEEE standards alone is insufficient for 10 CFR 50.49 equipment.  
The vendor must also certify to the applicable test report. 

Therefore, IEEE Std 323-2003, clarifies earlier editions and is a more current qualification 
standard that incorporates the knowledge and experience gained in applying earlier 
standards.  Therefore, AREVA NP believes that it is acceptable to use IEEE Std 323-2003 
for equipment qualification. 

The NRC endorsed IEEE Std 323-2003 in RG 1.209, which states:  

“This guide complements Revision 1 of Regulatory Guide 1.89, 
‘Environmental Qualification of Certain Electric Equipment Important to 
Safety for Nuclear Power Plants,’ issued June 1984 (Ref. 8), which 
addresses compliance with 10 CFR 50.49, ‘Environmental Qualification of 
Electric Equipment Important to Safety for Nuclear Power Plants,’ for harsh 
environments that are subject to design-basis accidents.” 

The NRC, in keeping with various federal laws, has encouraged applicants to follow 
updated industry standards.  For instance, the National Technology Transfer and 
Advancement Act of 1995, requires federal regulatory agencies, including the NRC, to 
adopt the most recent industry standards.  Moreover, OMB Circular A-119, “Federal 
Participation in the Development and Use of Voluntary Consensus Standards and In 
Conformity Assessment Activities,” reiterates that, as a general rule, federal agencies 
must use industry standards, unless the standards are inconsistent with prevailing law or 
are otherwise impractical.  The NRC has stated that it views the development of industry 
standards as a necessary means to increasing public confidence, improving efficiency and 
reducing regulatory burdens.1 

Regulatory precedent exists for the use of industry standards not endorsed by the NRC.  
For example, current operating nuclear plants and design certification applicants reference 
IEEE Std 383-1974, even though the NRC has not yet formally endorsed the use of this 
standard.  However, it is generally recognized that this standard is acceptable for 
qualifying safety-related cables field splices, factory splices, and factory rework for service 
in nuclear power plants. 

Based on the above justification, the use of IEEE Std 323-2003, in conformance with SRP 
3.11, is appropriately justified and consistent with current regulatory practice.  

FSAR Impact: 

The U.S. EPR FSAR will not be changed as a result of this question. 

                                            
 
1  See NRC News, U.S. Nuclear Regulatory Commission, “Set Yourself as the Standard,” by The 

Honorable Greta Joy Dicus, Commissioner, NRC, (March 6, 2002), available at www.nrc.gov 
(last visited November 9, 2008). 
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Question 03.11-2: 

i)  FSAR Tier 2, Rev 0, Section 3.11.1.2, Definition of Environmental Conditions, defines a 
radiation harsh environment as a location inside or outside containment where the 
radiation levels are � 1.0E4 rads for mechanical equipment and � 1.0E3 rads gamma for 
electrical or digital equipment.  The section goes on to say that “a mild location is 
essentially an area…whose radiation levels are less than or equal to the thresholds 
discussed above for mechanical and electrical equipment”.  This means that areas with 
radiation levels of 1.0E4 rads (1.0E3 rads for electrical) would be considered both a harsh 
and mild environment for the purposes of equipment qualification.  Provide justification or 
correct this statement.  

ii)  In FSAR Tier 2, Rev 0, Table 3D-8, Bounding Normal EQ Radiation Dose, the Dose 
Rates to air listed for the annulus and containment buildings are integrated over a 55 year 
period (when calculated by dividing the Cumulative Dose values listed in the table by the 
corresponding Dose Rates listed).  However, Section 3D.5.1.1, Normal Radiation Dose, 
states that the cumulative dose values in Table 3D-8 were calculated based on 60 years of 
continuous operation and steady-state operating conditions. Provide a reason for the 
difference in integration times. 

iii)   In FSAR Tier 2, Rev 0, Table 3D-4, Normal Operating Environments, under the 
heading of “Nuclear Auxiliary Building, All other rooms (except laboratory rooms)”: 

a. Please insert a closed parenthesis at the end of the phrase “All other rooms 
(except Laboratory rooms.” 

b. Provide justification as to why Table 3D-4 refers the reader to Table 3D-7, 
Abnormal Room Conditions, to describe the radiation normal operating 
environment.  Otherwise, if this reference is incorrect, modify Table 3D-4 
accordingly.  

IV)  In FSAR Tier 2, Rev 0, Section 3.11.1.2, Definition of Environmental Conditions, 
radiation levels of 1E 4 rad (1E 3 rad for electrical) are used to define a harsh radiation 
environment. Provide clarification as to what dose rates integrated over what time period 
were compared to these thresholds to make the determination of a harsh or mild radiation 
environment for the various pieces of equipment. 

Response to Question 03.11-2: 

i) The use of the “�”sign in the text was incorrect.  U.S. EPR FSAR Tier 2, Section 
3.11.1.2 will be revised to change this to a “>” sign. 

ii) The dose rates to air listed in U.S. EPR FSAR Tier 2, Table 3D-8 for the Annulus and 
Containment Building are correct and are integrated over 60 years.  The difference in 
integration times for the Annulus and Containment Building occurs because the values 
provided in this table also include multiplying the dose rate by a capacity factor of 0.92 
to account for maintenance outages. 

iii) U.S. EPR FSAR Tier 2, Table 3D-4 will be revised to add the closed parentheses 
identified in the NRC question.  Table 3D-4 should have referenced Table 3D-8 and 
not Table 3D-7, thus U.S. EPR FSAR Tier 2, Table 3D-4 will be revised to make this 
correction. 
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iv) The radiation levels for harsh and mild radiation areas, as defined in U.S. EPR FSAR 

Tier 2, Section 3.11.1.2, are consistent with the guidance in SRP 3.11 and RG 1.89.  
The dose and dose rates that correspond to these values are limited to radiation zones 
1, 2, 3, and 4 (see U.S. EPR FSAR Tier 2, Section 12.3).  For example, in Zone 3, the 
dose rate is <2.5 mr/hr, which results in a total dose for electronic items of <1E3R, that 
would occur in a period of 45.6 years.  After this time the items would have to be 
replaced, unless it was shown that actual total dose to the items was less than 1E3R 
due to means of shielding. 

The dose rate in zone 4 is ten times higher (i.e., <25 mr/hr); thus, electronic equipment 
placed in zone 4 would only have a qualified life of 4.5 years without suitable shielding.  
Non-electronic equipment could be placed in zone 4 for the same 45.6 years as 
electronic equipment in zone 3. 

The total integrated dose (TID) in zone 2 is 1E2R; thus, electronic or non-electronic 
equipment could be located there for the 60 year design life of the plant.  Likewise, the 
TID for zone 1 is <1E2R, so this zone would also not pose any challenge to the 
equipment qualified life resulting from exposure to radiation.   

FSAR Impact: 

U.S. EPR FSAR Tier 2, Section 3.11.1.2 and Table 3D-4 will be revised as described in 
the response and indicated on the enclosed markup. 

 

 



AREVA NP Inc. 
 
Response to Request for Additional Information No. 96 
U.S. EPR Design Certification Application Page 6 of 10 
 
Question 03.11-3: 

FSAR Tier 2, Rev 0, Appendix 3D, Attachment E, Seismic Qualification Techniques, states 
that Table 3.10-1, List of Seismically and Dynamically Qualified Mechanical and Electrical 
Equipment, has a listing of electrical and I&C equipment not located in a harsh 
environment that will be seismically qualified in accordance with IEEE Std 344.   However, 
in Table 3.10-1, under the heading of Sampling Activity Monitoring System, a statement is 
made that “As a Result of the EQ Program Screening No Components in This System 
were Identified for Seismic Qualification.”  This contradicts Table 3.11-1, which lists six 
radiation monitors under the heading of Sampling Activity Monitoring Systems, and 
designates all of them as located in a mild EQ environment, with an EQ Program 
Designation of “EQ Seismic.”  In addition, the “EQ program Designations” for both the 
Sampling Activity Monitoring System and the Radiation Monitoring System are not 
consistent between Table 3.11-1 and Table 3.10-1.  Provide justification for these 
differences, or correct the Tables 3.10-1 and 3.11-1 so that they are consistent. 

Response to Question 03.11-3: 

As noted in the question, U.S. EPR FSAR Tier 2, Appendix 3D, Attachment E, states that 
“Table 3.10-1—List of Seismically and Dynamically Qualified Mechanical and Electrical 
Equipment, has a listing of electrical and I&C equipment not located in a harsh 
environment that is being seismically qualified in accordance with IEEE Std 344.”  This 
statement is correct since only electrical and instrumentation and controls (I&C) equipment 
with an environmental qualification (EQ) designation of Y(5) (i.e., EQ seismic qualification 
only) are in U.S. EPR FSAR Tier 2, Table 3.10-1.   

Electrical and I&C equipment (in addition to seismic qualification per the Y(5) designation) 
that also require additional qualification due to environments related to electromagnetic 
compatibility (EMC) (i.e., Y(6)), radiation harsh environment  (i.e., Y(2)), or require full EQ 
for 1E equipment (i.e., Y(1)) are listed in U.S. EPR FSAR Tier 2, Table 3.11-1.   

Therefore, since the six radiation monitors under the heading of sampling activity 
monitoring systems require qualification parameters in addition to seismic qualification, 
they are screened into U.S. EPR FSAR Tier 2, Table 3.11-1.  This is not a contradiction to 
the screening process, since equipment requiring qualification will be screened into either 
U.S. EPR FSAR Tier 2, Table 3.10-1 or Table 3.11-1 based on their specific qualification 
parameters and EQ designation, not both. 

The EQ program designations for the sampling activity monitoring system and the 
radiation monitoring system are consistent between U.S. EPR FSAR Tier 2, Table 3.11-1 
and Table 3.10-1.  For example, the item with tag number 30JYK00GH008 is the BBX 
Containment High Range Dose Rate monitor.  This item is listed in U.S. EPR FSAR Tier 2, 
Table 3.11-1 because the electrical and I&C portion of this component has EQ program 
designations of Y(2) (i.e., EQ radiation harsh –electrical), Y(5) (i.e., EQ seismic) and Y(6) 
(i.e., EMC) qualification.  The same tag number 30JYK00GH008 is listed In U.S. EPR 
FSAR Tier 2 Table 3.10-1 with a Y(5) (i.e., EQ seismic) qualification, but only for the 
mechanical portion of the equipment. 
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FSAR Impact: 

The U.S. EPR FSAR will not be changed as a result of this question. 
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Question 03.11-4: 

In Tier 2, Section 3.11.2.2 of the U.S. EPR FSAR titled, “Environmental Qualification of 
Mechanical Equipment,” the applicant states that the U.S. EPR’s approach to 
environmental qualification (EQ) of mechanical equipment is based on methods developed 
and accepted for the South Texas Project 1 and 2 (STP) in References 24, 25, 26, and 27 
of the EPR Tier 2 FSAR Section 3.11.  The program the applicant is proposing for 
EPR might not be appropriate for use as an initial mechanical EQ program under a design 
certification.  The STP approach was based on a 50.59 evaluation ensuring that existing 
mechanical EQ methods were maintained using operational programs such as 
maintenance, surveillance, and procurement programs that were redundant with the 
mechanical EQ program.  Provide an explanation of how it can be determined at this time 
that the maintenance, surveillance, and procurement programs for future plants 
referencing the EPR standard design provide an equivalency to a mechanical EQ program 
when those operational programs are outside the scope of design certification and are not 
yet developed. 

Response to Question 03.11-4: 

As noted in Reference 27 of U.S EPR FSAR Tier 2, Section 3.11.7, the NRC determined 
that eliminating the mechanical environmental qualification (MEQ) program was 
acceptable, since compliance with GDC-4 is maintained through the maintenance, 
surveillance, and procurement programs.  The maintenance, surveillance, and 
procurement programs for the U.S. EPR are discussed below. 

Maintenance Program 

Compliance with the maintenance program is achieved through implementing 10 CFR 
50.65, as discussed in U.S. EPR FSAR Tier 2, Section 17.6.  Under the maintenance 
program, mechanical equipment is routinely monitored to identify and prevent significant 
age-related degradation of non-metallic parts.  The program also verifies that the safety 
function of the mechanical equipment is maintained in normal, abnormal, and accident 
environments.  As described in U.S. EPR FSAR Tier 2, Section 13.4 and Section 17.6, 
maintenance rule implementation is the responsibility of the combined license (COL) 
applicant.  This is accomplished by implementing NEI 07-02A, “Generic FSAR Template 
Guidance for Maintenance Rule Program Description for Plants Licensed under 10 CFR 
Part 52,” which has been approved by the NRC (References 1 and 2).  As stated in 
Reference 1, “the staff finds that incorporation of NEI 07-02 by reference in a COL 
application will provide an acceptable method for (1) complying with the requirement in 10 
CFR 52.79(a)(15) that FSARs contain a description of the program, and its 
implementation, for monitoring the effectiveness of maintenance to meet the requirements 
of Section 50.65 and (2) satisfying the acceptance criteria of SRP 17.6.” 

The maintenance program described in NEI 07-02A includes procedures to periodically 
evaluate monitoring and preventive maintenance per 10 FR 50.65.  The preventive 
maintenance program maintains equipment reliability through evaluating equipment 
vendor recommendations, including equipment replacement based on environmental 
aging. 
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Surveillance Program 

The surveillance testing program implements surveillance tests as required by the 
Technical Specifications (U.S. EPR FSAR Tier 2, Chapter 16) and the in-service testing 
program (U.S. EPR FSAR Tier 2, Section 3.9.6), which is an operational program 
described in U.S. EPR FSAR Tier 2, Section 13.4.  These tests include local leak rate 
tests, valve stroke tests, and in-service tests.  Technical Specifications do not specifically 
require testing of non-metallic parts for harsh environments.  However, the program is 
written to verify that equipment and components are maintained in the best operating 
condition.  This includes assessment of the condition of non-metallic parts so that any 
degradation is identified. 

Procurement Program 

The procurement program is implemented through compliance with 10 CFR 50 Appendix 
B and through the following documentation: equipment specifications, vendor certification 
(Certificate of Compliance), and design and purchase specifications.  The procurement 
program verifies that components will support the equipment safety function, thus 
demonstrating compliance with GDC 4.  The equipment procurement process specifies 
that replacements are required to be equivalent in form, fit, function, and material.  
Procurement and equipment specifications require that the replacement equipment and 
parts be compatible with the identified environmental conditions.   

In SRP 3.11, Revision 3, and U.S. EPR FSAR Tier 2, Section 3.11.2.2, for mechanical 
equipment the environmental design and qualification process focuses on the materials 
that are sensitive to environmental effects (e.g., seals, gaskets, lubricants, fluids for 
hydraulic systems, and diaphragms).  As described in U.S. EPR FSAR Tier 2, Section 
3.11.2.2:  

“Equipment records are maintained, and these records include the results of 
tests and material analyses used as part of the environmental design and 
qualification process for each mechanical component.  Engineering design 
specifications are generated and used in the procurement of equipment, 
components, and parts that are to be qualified.  Under the procurement 
program, compliance with GDC 4 through the evaluation of nonmetallic parts in 
mechanical components will be based on material evaluations and the form, fit, 
and function methodology used in an item equivalency evaluation.  A listing of 
the mechanical non-metallic or consumable parts that require EQ are provided 
in Table 3.10-1.” 

Program Verification 

As described in U.S. EPR FSAR Tier 2, Section 3.11.2.2 and Reference 26 of U.S EPR 
FSAR Tier 2, Section 3.11.7, to verify the effectiveness of these programs to maintain 
compliance with GDC 4, the program data and records are required to be reviewed 
periodically in accordance with the American Society of Mechanical Engineers (ASME) 
Boiler and Pressure Vessel Code Section XI and other inspection, insitu testing, and 
monitoring programs.  This process demonstrates that the equipment has not suffered any 
degradation, which may include the effects of thermal, radiation, and cyclic aging.  U.S. 
EPR FSAR Section, Tier 1, Table 2.2.1-5 contains inspections, tests, analyses, and 
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acceptance criteria (ITAAC) specifically related to environmental qualification of 
components and instrumentation. 

Conclusion 

Based on the above evaluation, the procurement, maintenance, and surveillance 
programs provide assurance that the safety-related mechanical equipment and 
components will remain operable in applicable normal and harsh environmental 
conditions.  Documentation generated through the procurement, maintenance, and 
surveillance programs demonstrates compliance with GDC-4 and meets the guidance of 
SRP Section 3.11. 

References for Question 03.11-4: 

1. Letter, Stephanie M. Coffin (NRC) to Adrian P. Heymer (NEI), “Revised Final Safety 
Evaluation for Topical Report NEI 07-02, ‘Generic FSAR Template Guidance for 
Maintenance Rule Program Description for Plants Licensed Under 10 CFR Part 52,’ 
Revision 3,” January 24, 2008. 

 
2. Letter, Russell J. Bell (NEI) to Document Control Desk (NRC), “Issuance of NEI 

Technical Report 07-02A, Generic FSAR Template Guidance for Maintenance Rule 
Program Description for Plants Licensed Under 10 CFR Part 52,” March 10, 2008. 

FSAR Impact: 

The U.S. EPR FSAR will not be changed as a result of this question. 
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specific plant building and room locations are specified in Section 3D.5 of Appendix 
3D and in the tables and figures provided in Appendix 3D.  

Service conditions are the actual environmental, physical, mechanical, electrical, and 
process conditions experienced by equipment during service.  Plant operation includes 
both normal and abnormal operations.  Abnormal operation occurs during plant 
transients, system transients, or in conjunction with certain equipment or system 
failures.  

Service condition environments fall into two general categories of harsh and mild 
environments.  

� Harsh environments (H) are plant areas where the environmental conditions 
significantly exceed the normal design conditions as a direct result of a DBE.  This 
excludes the seismic-related DBEs that are discussed in Section 3.10.  Harsh 
environments include environmentally harsh environments and radiation harsh 
environments as discussed below:

� An environmentally harsh environment is a location that is subject to a break 
in the RCS, steam, or other HELB piping that significantly alters the 
environmental parameters of temperature, pressure, humidity, and/or 
flooding.  This includes a LOCA, main steam line break (MSLB) within the 
containment building (see Figures 3D-1 and 3D-2) and outside the 
containment in the feedwater valve compartment (see Figures 3D-3 and 3D-4) 
and main steam valve compartment (see Figures 3D-5 and 3D-6).  Other HELB 
breaks outside of containment in areas such as the SBs and fuel building, while 
creating adverse environments (e.g., temperature, pressure, humidity, and/or 
flooding) does not require consideration as a harsh environment because of the 
independent and redundant safety trains. 

� A radiation harsh environment is a location inside or outside containment 
where the radiation levels exceed the following thresholds:

• ��1.0E04 Rads gamma for mechanical equipment including non-metallics 
or consumables (e.g., O-rings, seals, packing, gaskets, lube oil, diaphragms).

• ��1.0E03 Rads gamma for electrical or digital equipment.

� Mild environments (M) are plant areas where the environment at no time would 
be significantly more severe than the environment that would occur during 
normal plant operation, including anticipated operational occurrences.  A mild 
location is essentially an area not subject to DBEs (excluding seismic events) and 
whose radiation levels are less than or equal to the thresholds discussed above for 
mechanical and electrical equipment.

A new service condition for plant equipment, especially for digital I&C systems, is 
electromagnetic compatibility (EMC).  Addressing EMC involves testing to show that 
critical equipment will not be adversely affected by electromagnetic interference 

03.11-2
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� Chemistry None 

Boric Acid Rooms 
� Temperature 68–113°F   
� Pressure See Table 3D-5  
� Humidity 30–70%
� Radiation See Table 3D-8
� Chemistry None 

Nuclear Auxiliary Building (30UKA)
All other rooms (except Laboratory Rooms) 
� Temperature 50–113°F
� Pressure See Table 3D-5  
� Humidity 25–70%
� Radiation See Table 3D-78
� Chemistry None 

Laboratory Rooms   
� Temperature 65–79°F
� Pressure See Table 3D-5  
� Humidity 30–70%  
� Radiation See Table 3D-8
� Chemistry None

Emergency Power Generating Buildings (31UBP, 32UBP, 33UBP, 34UBP)
Diesel Hall 
� Temperature 59–140°F3   
� Pressure See Table 3D-5  
� Humidity Non-Condensing
� Radiation Mild
� Chemistry None

Electrical Room  
� Temperature 59–95°F   
� Pressure See Table 3D-5  
� Humidity 35–70%
� Radiation Mild
� Chemistry None

 Table 3D-4—Normal Operating Environments1, 2 

 Sheet 4 of 4

Location/Parameter Normal Range Notes

03.11-2
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