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QUESTIONS for Health Physics Branch (CHPB)

03.11-1

Sections 10 CFR 50.49 and 10 CFR 52.79 require licensees to develop an
Environmental Qualification program for equipment important to safety. SRP Section
3.11 notes that the applicant is to provide the conceptual approach, including the
environmental design bases for identified equipment. SRP Section 3.11 and Regulatory
Guide 1.206 note that applicant should identify equipment located in harsh
environments. They further note that the radiation environment must be based on the
integrated effects of the normally expected radiation environment over the equipment's
installed life, plus the effects associated with the most severe design basis event (DBE)
during or following which the equipment is required to remain functional.

SRP Section 3.11 and Regulatory Guide 1.206 note that Regulatory Guide 1.183
provides guidance for determining radiation dose rate and dose for equipment during
events. Radiation doses used for the qualification of equipment as discussed in
NUREG-0737 11.B.2, must be based on an NRC staff approved methodology.

Regulatory Guide 1.183 Appendix I, “Assumptions for Evaluating Radiation Doses for
Equipment Qualifications” provides guidance for the methodology to determine the
radiation environment for equipment inside and outside containment. Please describe to
the calculation methods, models and assumptions used to support the radiological Total
Integrated Dose (TID) to equipment, for the following conditions:

1. The US-APWR FSAR Tier 2, Chapter 3, Appendix 3D, Section 3D.1.7
notes that equipment radiation doses for accidents are determined by the
analytical codes as described in the US-APWR FSAR Tier 2 Chapter 15. The
US-APWR MUAP-08015(R0) “Equipment Environmental Qualification
Program” Section 5.5.1.1 specifically notes that the guidance of RG 1.183 is
incorporated into the dose analysis. However, neither the FSAR Chapter 15,
nor Chapter 12 provides a description of the methodology described in RG
1.183 Appendix I, with respect to EQ related doses. Show in FSAR Tier 2
Chapters 12 or 15, the methods, models and assumptions used for
calculating doses to equipment, including the dose to equipment immersed in
sump fluids and the Beta dose from airborne activity in containment.

2.  The US-APWR FSAR Tier 2, Chapter 3, Appendix 3D, Table 3D-2 notes
that some equipment in the Main Steam Line area is in a harsh environment.
The US-APWR MUAP-08015(R0) “Equipment Environmental Qualification
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Program” Section 5.5.1.2 “Radiation Environment — Steam Line Break
Accident” notes that sources associated with a Main Steam Line Break
(MSLB) accident are based on the release of reactor coolant system activity,
assuming operation with the design basis fuel defect level of 1.0 percent. The
analysis also assumes that an “event-initiated” iodine activity spike occurs,
which increases the reactor coolant activity during the accident based on a
rate of increase that is 500 times the normal activity appearance rate in the
reactor coolant. However, neither the FSAR Chapter 15, nor Chapter 12
provides a description of the methods, models and assumptions and the
resultant dose rates and radioactivity releases in the Main Steam Line areas
outside of containment. Provide the radiological calculations and dose
results for a MSLB accident outside containment, and include the resultant
information in FSAR Tier 2 Chapters 12 or 15.

3. The USAPWR FSAR Tier 2, Chapter 3, Section 3.11.4 “Loss of Ventilation”
notes that equipment in conditioned spaces is evaluated for loss of HVAC
type events. Provide in Chapter 3 or Chapter 12 the methods, models,
assumptions and results of the TID impact evaluations to equipment due to
the loss of HVAC.

In accordance with NUREG-0800, RG-1.206 and RG 1.183, revise US-APWR
FSAR Tier 2 to provide the information requested, or provide the specific
alternative approaches used and the associated justification.

03.11-2

Sections 10 CFR 50.49 and 10 CFR 52.79 require licensees to develop an
Environmental Qualification program for equipment important to safety. SRP Section
3.11 notes that the applicant is to provide the conceptual approach, including the
environmental design bases for identified equipment. SRP Section 3.11 and Regulatory
Guide 1.206 note that applicant should identify equipment located in harsh
environments. They further note that the radiation environment must be based on the
integrated effects of the normally expected radiation environment over the equipment's
installed life, plus the effects associated with the most severe design basis event (DBE)
during or following which the equipment is required to remain functional.

SRP Section 3.11 and Regulatory Guide 1.206 note that applicant should identify
equipment located in harsh environments. They further note that the radiation
environment is based on the Total Integrated Dose (TID) effects of the normally
expected radiation environment over the equipment's installed life, plus the effects
associated with the most severe design basis event (DBE) during or following which the
equipment is required to remain functional. US-APWR FSAR Tier 2, Chapter 3, Section
3.11.5.2 notes that radiation dose rates and integrated doses of neutrons, beta, and
gamma radiation harsh environmental conditions for various plant areas and systems,
are presented in Appendix 3D, when in fact, they are not.
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1. RG 1.205 C.1.3.11.5 notes that the applicant should indicate whether
airborne activity (e.g. containment leak rate or ESF systems) contributes to
the estimated dose. The USAPWR FSAR Tier 2 Section 3.11.4 “Loss of
Ventilation” notes that equipment in conditioned spaces is evaluated for loss
of HVAC type events and that equipment that may be impacted is identified
during the design process. Identify in Table 3D-2, which pieces of equipment
could have the TID estimate impacted by a loss of HVAC.

2. US-APWR MUAP-08015(R0) “Equipment Environmental Qualification
Program” notes that, while generally precluded by design, one of the
anticipated environmental conditions is submergence. Identify in Table 3D-2,
which pieces of equipment could have the TID estimate impacted by
submergence.

3. Regulatory Guide 1.206 CI1.3.11.1 indicates that applicant should specify
the location of each piece of equipment. US-APWR FSAR Tier 2, Appendix
3D, Table 3D-2 “Environmental Qualification Equipment List” provides only
the building containing the equipment. Due to the limited location description
provided, it is not possible to determine accurately the expected TID.
Examples of this include:

a. Table 3D-2 shows RHS-FT-601 the Containment Spray/RHR
Discharge Flow is located in a Mild environment, while Figure 12.3-3
Sheet 1 of 10 indicates that the CS/RHR pump is located in a 500
Rad/h area following a DBE.
b. Table 3D-2 shows RHS-TE-624 the CS/RHR Heat Exchanger
Outlet Temperature is located in a Mild environment, while Figure
12.3-3 Sheet 1 of 10 indicates that the CS/RHR pump is located in a
500 Rad/h area following a DBE.
Provide sufficient location information in Table 3D-2 to allow an accurate
determination of the radiological environment of the listed equipment.

4.  Regulatory Guide 1.206 CI.3.11.5 indicates that applicant should provide
environmental conditions for each piece of equipment, and specifically
mentions listing each type of radiation. US-APWR FSAR Tier 2 Section
3.11.5.2 notes that radiation dose rates and integrated doses of neutrons,
beta, and gamma radiation harsh environmental conditions for various plant
areas and systems, are presented in Appendix 3D. Chapter 12 only provides
a description of neutron exposure associated with the Reactor Vessel.
Provide neutron and beta exposure data in Appendix 3D.

5. The US-APWR MUAP-08015(R0) “Equipment Environmental Qualification
Program” Table 5-4 contains integrated gamma and beta dose information,
for a number of time intervals, including 4 months and 1 year. Provide the
supporting data in Chapters 3 or 12 for the 4 month and 1 year time intervals.

In accordance with NUREG-0800, RG-1.206 and RG 1.183, revise US-APWR
FSAR Tier 2 to provide the information requested, or provide the specific
alternative approaches used and the associated justification.



REQUEST FOR ADDITIONAL INFORMATION 358-2642 REVISION 1

03.11-3

Sections 10 CFR 50.49 and 10 CFR 52.79 require licensees to develop an
Environmental Qualification program for equipment important to safety. SRP Section
3.11 notes that the applicant is to provide the conceptual approach, including the
environmental design bases for identified equipment. SRP Section 3.11 and Regulatory
Guide 1.206 note that applicant should identify equipment located in harsh
environments. They further note that the radiation environment must be based on the
integrated effects of the normally expected radiation environment over the equipment's
installed life, plus the effects associated with the most severe design basis event (DBE)
during or following which the equipment is required to remain functional.

The following questions relate to the data presented in US-APWR Tier 2, Chapter 3,
Appendix 3D, Table 3D-2 “US-APWR Environmental Qualification Equipment List” used
to support the radiological Total Integrated Dose (TID) assessment for determining
whether the equipment is located in a harsh or mild radiological environment.

1. Regulatory Guide 1.206 CI.3.11.1 indicates that for equipment inside
containment, the applicant should specify whether the equipment is inside or
outside the missile shield. Due to the large operational dose rate differences
between the inside and outside shield wall locations the TID of the equipment
could have significant variation. Indicate in Table 3D-2 which equipment is
located inside the missile shield.

2.  Regulatory Guide 1.183 Appendix |, “Assumptions for Evaluating Radiation
Doses for Equipment Qualifications” notes that the radiation environment
resulting from normal operations should be based on the conservative source
term estimates reported in the facility's Safety Analysis Report or should be
consistent with the primary coolant specific activity limits contained in the
facility's technical specifications. The US-APWR report, MUAP-08015(R0)
“Equipment Environmental Qualification Program” Section 5.1.2 notes that
the TID from the normally expected radiation environment derives from the
radiation zones depicted in FSAR Chapter 12. US-APWR FSAR Tier 2,
Chapter 3, Appendix 3D, Table 3D-2 “US-APWR Environmental Qualification
Equipment List” identifies a number of pieces of equipment as located in a
mild environment. However, based on the Normal Operation zone maps
presented in FSAR Tier 2 Section 12.3, some of these classifications may be
non-conservative for operation with coolant activity values associated with
Design Basis Cladding defects. Examples include:

a. VRS-TS-2330 Penetration Area Temperature, which Figure 12.3-1
lists as a 10 rem/h area.

b. VRS-TS-2733 Charging Pump Area Temperature, which Figure
12.3-1 lists as a 10 rem/h area.

c. CVS-RPP-001A, A-Charging Pump, which Figure 12.3-1 lists as a
10 rem/h area.

Revise Table 3D-2 to provide the location and dose rate information that
supports the stated environmental environment type noted in Table 3D-2.
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3.  US-APWR FSAR Tier 2, Section 3.11.5.2 notes that radiation dose rates
and integrated doses of neutrons, beta, and gamma radiation harsh
environmental conditions for various plant areas and systems, are presented
in Appendix 3D and that the parameters are presented in time-based units,
wherever applicable. Provide in Appendix 3D, the beta, gamma and neutron
dose rates, the time bases and the TID for neutron and beta radiation.

4.  SRP Section 3.11 and Regulatory Guide 1.206 note that applicant should
identify the radiation environment is based on the Total Integrated Dose (TID)
effects of the normally expected radiation environment over the equipment's
installed life, plus the effects associated with the most severe design basis
event (DBE) during or following which the equipment is required to remain
functional. Indicate in US-APWR FSAR Tier 2 Table 3D-2 “Environmental
Qualification Equipment List” which pieces of equipment will be in a harsh
environment (i.e. TID exceeding 1E+3 rads for electronic equipment or 1E+4
rads for mechanical equipment) solely as a result of radiation exposure.

In accordance with NUREG-0800, RG-1.206 and RG 1.183, revise US-APWR FSAR
Tier 2 to provide the information requested, or provide the specific alternative
approaches used and the associated justification.

03.11-4

Sections 10 CFR 50.49 and 10 CFR 52.79 require licensees to develop an
Environmental Qualification program for equipment important to safety. SRP Section
3.11 notes that the applicant is to provide the conceptual approach, including the
environmental design bases for identified equipment. SRP Section 3.11 and Regulatory
Guide 1.206 note that applicant should identify equipment located in harsh
environments. They further note that the radiation environment must be based on the
integrated effects of the normally expected radiation environment over the equipment's
installed life, plus the effects associated with the most severe design basis event (DBE)
during or following which the equipment is required to remain functional.

SRP Section 3.11 notes that the applicant is to provide the ITAAC to ensure that
all SCCs required, are identified. The US-APWR FSAR Tier 2 Table 3D-2
indicates that the area in the Reactor Building containing the Main Steam Safety
Valves, and the Main Steam Depressurization Valves is identified as a harsh
environment. However, US-APWR Tier 1 Table 2.7.6.6-1 “Process Effluent
Radiation Monitoring and Sampling System Equipment Characteristics” notes
that the N-16 and Main Steam Line RMS monitors are not located in a harsh
environment.

Revise US-APWR FSAR Tier 2 Section 3.11 Table 3D-2 or US-APWR Tier 1
Table 2.7.6.6-1 to clarify the environmental conditions in the location of these
radiation monitors, or provide the specific alternative approaches used and the
associated justification.
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03.11-5

Sections 10 CFR 50.49 and 10 CFR 52.79 require licensees to develop an
Environmental Qualification program for equipment important to safety. SRP Section
3.11 notes that the applicant is to provide the conceptual approach, including the
environmental design bases for identified equipment. SRP Section 3.11 and Regulatory
Guide 1.206 note that applicant should identify equipment located in harsh
environments. They further note that the radiation environment must be based on the
integrated effects of the normally expected radiation environment over the equipment's
installed life, plus the effects associated with the most severe design basis event (DBE)
during or following which the equipment is required to remain functional.

SRP Section 3.11 and Regulatory Guide 1.206 note that applicant should identify

required operating time for equipment. The US-APWR FSAR Tier 2, Chapter 3,

Appendix 3D, Table 3D-1 “Equipment Post-Accident Operability Times” has the

following information that requires clarification or explanation:

1) Some equipment located inside containment has a 4-month operability
requirement based on the acceptable time to replace, recalibrate or obtain
equivalent indication. It is not clear how this equipment would be accessed to
perform these repairs or calibrations.

2) This table fails to note any limitations, due to dose rate, for equipment located
outside containment, even though the post-accident dose rate maps provided
in FSAR Tier 2 Section 12.3-6, indicate that very high dose rates will be
present for an extended period in a number of areas containing equipment.

In accordance with NUREG-0800, RG-1.206 and RG 1.183, revise US-APWR
FSAR Tier 2, Chapter 3, Appendix 3D, Table 3D-1 to provide information
consistent with the expected radiological conditions as stated in the FSAR
Chapter 12, or provide the specific alternative approaches used and the
associated justification.



