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Question 19.02-1:

FSAR Rev 5 Section 19.2.8 references AREVA Technical Report ANP-10329 (Revision 0),
“U.S. EPR Mitigation Strategies for Extended Loss of AC Power Event,” and addresses the
actions taken by the U.S. EPR design certification applicant to improve nuclear safety at U.S.
EPR nuclear power plants in response to the Fukushima Daiichi Nuclear Power Plant accident.
ANP-10329 specifies the performance requirements for portable equipment used as part of the
mitigation strategies for an extended loss of AC power event at a U.S. EPR in response to NRC
directives regarding lessons learned from the long-term station blackout caused by Japan’s
March 11, 2011, Great Tohoku earthquake and subsequent tsunami.

In EA-12-049, “Order Modifying Licenses with regard to Requirements for Mitigating Strategies
for Beyond-Design-Basis External Events,” the Commission ordered that licensees and COL
holders establish a three-phase approach for mitigating beyond-design-basis external events.
Section 6.2, “Equipment Quality,” of NRC Staff Interim Guidance JLD-ISG-2012-1, “Compliance
with Order EA-12-049, Order Modifying Licenses with regard to Requirements for Mitigating
Strategies for Beyond-Design-Basis External Events,” accepts NEI-12-06, “Diverse and Flexible
Coping Strategies (FLEX) Implementation Guide,” with additional provisions for the quality of
equipment used to respond to beyond-design-basis external events.

In order to assess the capability of the equipment used as part of the mitigation strategies for
beyond-design-basis external events to perform their intended use, the NRC staff requests that
the U.S. EPR design certification applicant describe the performance requirements for the
following:

a) safety-related pumps, valves, and dynamic restraints that are currently installed (or will be
installed) in the U.S. EPR that will be used as part of the mitigation strategies for an
extended loss of AC power event, and;

b) non-safety-related pumps, valves, and dynamic restraints that are currently installed (or will
be installed) in the U.S. EPR that will be used as part of the mitigation strategies for an
extended loss of AC power event.

Response to Question 19.02-1:

Performance requirements for plant equipment (safety-related, non-safety-related, and portable)
used to mitigate extended loss of AC power (ELAP) events are described in Section 4.1.7 of
Technical Report ANP-10329, “U.S. EPR Mitigation Strategies for Extended Loss of AC Power
Event,” Revision 1. A summary of the performance requirements for pumps, valves, and
dynamic restraints (both safety-related and non-safety-related) used for ELAP event mitigation
is provided in Table 19.02-1-1 below.

1. Performance requirements for safety-related pumps, valves, and dynamic restraints are
unchanged for ELAP event mitigation.

2. Performance requirements for non-safety-related pumps and valves are modified for ELAP
event mitigation.

A. Performance requirements for the diesel-driven fire water pumps are specified for steam
generator makeup. These flow requirements are within the capability of the existing-
diesel driven fire water pumps. Usage of the diesel-driven fire water pumps for ELAP
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event mitigation is described in further detail in Section 4.1.5 of Technical Report ANP-
10329, Revision 1.

B. Performance requirements for the primary coolant injection pump are specified for
reactor coolant system makeup. The primary coolant injection pump was added for
ELAP event mitigation. Usage of the primary coolant injection pump for ELAP event
mitigation is described in further detail in Section 4.1.5 of Technical Report ANP-10329,
Revision 1.

3. Performance requirements for non-safety-related dynamic restraints that support non-safety
related ELAP event mitigation equipment are upgraded to accommodate a safe shutdown
earthquake (SSE). For additional information, refer to Section 4.1.4 of Technical Report
ANP-10329, Revision 1.

FSAR Impact:

U.S. EPR FSAR, Tier 2, Section 6.2 will be revised as described in the response and indicated
on the enclosed markup.

Technical Report Impact:

Technical Report ANP-10329, “U.S. EPR Mitigation Strategies for Extended Loss of AC Power
Event,” was revised extensively as discussed in the response to RAI 563, Supplement 2.
Section 4.1.7 of Technical Report ANP-10329, Revision 1, contains a comprehensive summary
of the performance requirements for safety-related, non-safety-related, and portable equipment
used to mitigate ELAP events. Section 4.1.4 of Technical Report ANP-10329, Revision 1,
contains a comprehensive summary of the reasonable protection requirements for safety-
related, non-safety-related, and portable equipment used to mitigate ELAP events.
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Table 19.02-1-1 — Summary of Performance Requirements for Installed Pumps, Valves, and Dynamic

Restraints Used in ELAP Event Mitigation

Component Type Safety Location ' ELAP ELAP Functional Performance
Class'’ Function ? Requirements
Diesel Driven Fire Water | Pump NS-AQ | Fire Protection Core Cooling | Added functional requirement to include
Pumps Building ELAP event mitigation. ELAP event
mitigation requirements are bounded by
existing capabilities of diesel driven fire
water pumps.
Diesel driven fire pumps shall be capable
of providing a minimum of 150 gpm to
each of the four SGs with a maximum SG
pressure of 100 psia for ELAP event
mitigation (see Table 4-21 in Revision 1 of
Technical Report ANP-10329).
Diesel Driven Fire Water | Valves S Safeguard Core Cooling | Selected valves were added for ELAP
Pump Discharge Valves Buildings event mitigation.
(e.g., Emergency NS- AQ
Feedwater Flow Control, Functional performance requirements for
Cross-Connect, and existing valves are unchanged for ELAP
Isolation Valves ® event mitigation.
Main Steam Relief Train Valves S Safeguard Core Cooling | Functional performance requirements are
Buildings unchanged for ELAP event mitigation.
Main Steam Isolation Valves S Safeguard Core Cooling | Functional performance requirements are
Valves Buildings unchanged for ELAP event mitigation.
Accumulator Isolation and | Valves S Containment Core Cooling | Functional performance requirements are
Vent Valves unchanged for ELAP event mitigation.
Letdown Isolation Valves | Valves S Containment Core Cooling | Functional performance requirements are
unchanged for ELAP event mitigation.
Pressurizer Continuous Valves S Containment Core Cooling | Functional performance requirements are

Degassification Isolation
Valves

unchanged for ELAP event mitigation.
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Component Type Safety Location’ ELAP ELAP Functional Performance
Class' Function ? Requirements
Primary Coolant Injection | Pump NS-AQ | Safeguard Building | Core Cooling | This new component was added for ELAP
Pump 1 event mitigation.
Primary coolant injection pump shall be
capable of providing a minimum flow of
330 gpm with a required head rise of 857
feet for ELAP event mitigation (see
Table 4-21 in Revision 1 of Technical
Report ANP-10329).
Medium Head Safety Valve S Safeguard Building | Core Cooling | Selected valves were added for ELAP
Injection (MHSI) Valves 1 event mitigation.
Outside Containment? NS-AQ
Functional performance requirements for
existing valves are unchanged for ELAP
event mitigation.
MHSI Valves Inside Valve S Containment Core Cooling | Existing MHSI Train 1 valves are credited
Containment for ELAP event mitigation.
Functional performance requirements for
existing valves are unchanged for ELAP
event mitigation.
Reactor Coolant Pump Valve NS-AQ | Containment Core Cooling | Functional performance requirements are
(RCP) Standstill Seal unchanged for ELAP event mitigation.
Actuation Valves
RCP Seal Leak-off Valves S Containment Core Cooling | Functional performance requirements are
Isolation Valves® unchanged for ELAP event mitigation.
NS-AQ
Pressurizer Safety Relief | Valve S Containment Core Cooling | Functional performance requirements are
Valves unchanged for ELAP event mitigation.
Primary Depressurization | Valve S Containment Core Cooling | Functional performance requirements are
System Valves unchanged for ELAP event mitigation.
Severe Accident Heat Pump NS-AQ | Safeguard Building | Containment | Functional performance requirements are

Removal System pump

4

unchanged for ELAP event mitigation.
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Component Type Safety Location’ ELAP ELAP Functional Performance
Class' Function ? Requirements
Dynamic Restraints Restraint S Containment Core Cooling | Functional performance requirements are
unchanged for ELAP event mitigation.
Safeguard Containment
Buildings
SFP Cooling
Fuel Building
Dynamic Restraints Restraint | NS-AQ | Containment Core Cooling | Functional performance requirements

upgraded for ELAP event mitigation to

Safeguard Containment | accommodate an SSE (see Section 4.1.4
Buildings in Revision 1 of Technical Report

SFP Cooling | ANP-10329).
Fuel Building

NOTES:
Equipment safety classification and location are based on U.S. EPR FSAR Tier 2, Table 3.2.2-1.
ELAP functions are based on Technical Report ANP-10329, Revision 1.

Safety related and non-safety related parts of this system are used for ELAP mitigation strategies. The Design Certification
applies supplemented grade quality requirements to non-safety-related equipment designated as NS-AQ as described in U.S.
EPR FSAR Tier 2, Section 3.2.

1.
2.
3.
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Question 19.02-2:

FSAR Rev 5 Section 19.2.8 references AREVA Technical Report ANP-10329 (Revision 0),
“U.S. EPR Mitigation Strategies for Extended Loss of AC Power Event,” and addresses the
actions taken by the U.S. EPR design certification applicant to improve nuclear safety at U.S.
EPR nuclear power plants in response to the Fukushima Daiichi Nuclear Power Plant accident.
ANP-10329 specifies the performance requirements for portable equipment used as part of the
mitigation strategies for an extended loss of AC power event at a U.S. EPR in response to NRC
directives regarding lessons learned from the long-term station blackout caused by Japan’s
March 11, 2011, Great Tohoku earthquake and subsequent tsunami.

In EA-12-049, “Order Modifying Licenses with regard to Requirements for Mitigating Strategies
for Beyond-Design-Basis External Events,” the Commission ordered that licensees and COL
holders establish a three-phase approach for mitigating beyond-design-basis external events.
Section 6.2, “Equipment Quality,” of NRC Staff Interim Guidance JLD-ISG-2012-1, “Compliance
with Order EA-12-049, Order Modifying Licenses with regard to Requirements for Mitigating
Strategies for Beyond-Design-Basis External Events,” accepts NEI-12-06, “Diverse and Flexible
Coping Strategies (FLEX) Implementation Guide,” with additional provisions for the quality of
equipment used to respond to beyond-design-basis external events.

In order to assess the capability of the equipment used as part of the mitigation strategies for
beyond-design-basis external events to perform their intended use, the NRC staff requests that
the U.S. EPR design certification applicant describe the provisions for design, manufacture,
testing, installation, and surveillance to provide assurance of the seismic, environmental, and
functional capability of currently installed (or to be installed) safety-related pumps, valves, and
dynamic restraints to perform their intended functions as part of the mitigation strategies for an
extended loss of AC power event at a U.S. EPR nuclear power plant. As part of this request,
the U.S. EPR design certification applicant should indicate whether any safety-related pumps,
valves, and dynamic restraints used as part of the mitigation strategies for an extended loss of
AC power event will have performance requirements that differ from their original design and
performance specification (such as differences in pump net positive suction head available).

Response to Question 19.02-2:

To provide reasonable assurance of the seismic, environmental, and functional capability of
safety-related pumps, valves, and dynamic restraints that are relied upon for ELAP event
mitigation, the U.S. EPR design contains the following provisions:

Seismic Capability

From a seismic perspective, safety-related equipment is designed for an SSE as described in
U.S. EPR FSAR Tier 2, Section 3.7. These requirements establish reasonable protection for
this class of equipment as described in Section 4.1.4 of Technical Report ANP-10329, “U.S.
EPR Mitigation Strategies for Extended Loss of AC Power Event,” Revision 1. These
reasonable protection provisions conform to the guidance in Section 5.0 of NEI 12-06,
Revision 0, that has been endorsed in JLD-ISG-2012-01.
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Environmental Capability

The impact of ELAP operating environments on equipment functional performance was
evaluated using a two-step process. First, the scope of plant structures, systems, and
components (SSC) was screened to determine which plant SSCs are relied upon for ELAP
event mitigation that may be subjected to elevated operating environments. Second, based on
the results of the screening step, the functional performance of ELAP event mitigation
equipment was evaluated for the expected operating environments.

Step 1 — Safety-related pumps, valves, and dynamic restraints were screened as follows for
environmental impact following an ELAP event:

o No safety-related pumps are relied upon for ELAP event mitigation as discussed in
Table 19.02-1-1 (refer to the response to Question 19.02-1).

o Selected safety-related valves, like the pressurizer safety relief valves, are relied upon for
ELAP event mitigation. The scope of these valves is provided in Table 19.02-1-1 (refer to
the response to Question 19.02-1).

e Safety-related dynamic restraints are relied upon to provide reasonable protection for
equipment credited for ELAP mitigation from seismic loads that could result in an ELAP
condition. Dynamic restraints are not credited to provide mitigating functions during the
post-ELAP event mitigation period. Therefore, dynamic restraints do not require further
evaluation for post-ELAP operating environments.

Step 2 — Safety-related valves may be exposed to differing environmental conditions during
ELAP event mitigation depending upon equipment location. The location of these valves is
provided in Table 19.02-1-1 (refer to the response to Question 19.02-1). The safety-related
valves are either located inside containment or outside containment in the Safeguard Buildings.

o Safety-related valves inside containment are designed to satisfy the environmental
qualification requirements of 10 CFR 50.49 as described in U.S. EPR FSAR Tier 2,
Section 3.11. The scope of ELAP mitigation valves is provided in Table 19.02-1-1 (refer to
the response to Question 19.02-1), and all of these safety-related valves inside containment
are qualified for HARSH environmental conditions as described in U.S. EPR FSAR Tier 2,
Section 3.11. Operating environments inside containment were determined as described in
Section 4.1.3.4 of Technical Report ANP-10329, Revision 1. The operating environments
inside containment slightly exceed the 10 CFR 50.49 HARSH envelope as discussed in the
response to RAI 598, Question 06.02.01-106. These exceedances are small in magnitude
(i.e., less than about 20°F) and limited in duration (i.e., less than about 80 hours). For ELAP
event mitigation, functional performance of safety-related ELAP components inside
containment is reasonably assured because this equipment will be environmentally qualified
in accordance with U.S. EPR FSAR Tier 2, Section 3.11, and the qualification testing
(including margin) will reasonably bound the expected ELAP operating environments.

¢ Outside containment, environmental conditions in the Safeguard Buildings are described in
Section 4.1.3.5 of Technical Report ANP-10329, Revision 1. The scope of safety-related
valves outside containment that are relied upon for ELAP event mitigation is summarized in
the response to Question 19.02-1. Elevated equipment temperatures can be experienced in
parts of the Safeguard Buildings following an ELAP event until compensatory actions are
taken (e.g., restart forced ventilation). The effects of elevated equipment temperatures in
the Safeguard Buildings were evaluated in accordance with Section 3.2.1.8 of NEI 12-06,
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Revision 0, that has been endorsed in JLD-ISG-2012-01, and were shown to have a
negligible impact on equipment functionality for these beyond design basis events.

Functional Capability

Safety-related equipment is required to meet the ELAP performance requirements listed in
Table 4-20 of Technical Report ANP-10329, Revision 1. Performance requirements for these
safety-related components are unchanged for ELAP event mitigation as described in the
response to Question 19.02-1. Functionality of this equipment is provided through a variety of
design and operational elements:

o Safety-related pumps, valves, and dynamic restraints are designated as such in U.S. EPR
FSAR Tier 2, Table 3.2.2-1, “Classification Summary.” This table includes the relevant
safety classification, quality group classification, seismic classification, and commercial
codes used to design and/or manufacture the equipment.

o Safety-related pumps, valves, and dynamic restraints are functionally designed, qualified
and in-service tested in accordance with U.S. EPR FSAR Tier 2, Section 3.9.6, “Functional
Design, Qualification, and In-service Testing Programs for Pumps, Valves, and Dynamic
Restraints.”

o Safety-related pumps, valves, and dynamic restraints are also tested as a part of the Initial
Test Program (ITP) described in U.S. EPR FSAR Tier 2, Section 14.2. The scope of the ITP
has been expanded to include testing of ELAP event mitigation equipment.

e Surveillance of safety-related pumps, valves, and dynamic restraints is provided as
described in U.S. EPR FSAR Tier 2, Chapter 16, “Technical Specifications,” to ensure
operability of equipment.

e Maintenance of safety-related pumps, valves, and dynamic restraints is provided as
described in U.S. EPR FSAR Tier 2, Section 13.5.2, “Operating and Maintenance
Procedures.” Maintenance is the responsibility of the COL applicant.

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

Technical Report ANP-10329, “U.S. EPR Mitigation Strategies for Extended Loss of AC Power
Event,” was revised extensively as discussed in RAI 563, Supplement 2. Section 4.1.7 of
Technical Report ANP-10329, Revision 1, contains a comprehensive summary of the
performance requirements for safety-related, non-safety-related, and portable equipment used
to mitigate ELAP events. Section 4.1.4 of Technical Report ANP-10329, Revision 1, contains a
comprehensive summary of the reasonable protection requirements for safety-related, non-
safety-related, and portable equipment used to mitigate ELAP events.
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Question 19.02-3:

FSAR Rev 5 Section 19.2.8 references AREVA Technical Report ANP-10329 (Revision 0),
“U.S. EPR Mitigation Strategies for Extended Loss of AC Power Event,” and addresses the
actions taken by the U.S. EPR design certification applicant to improve nuclear safety at U.S.
EPR nuclear power plants in response to the Fukushima Daiichi Nuclear Power Plant accident.
ANP-10329 specifies the performance requirements for portable equipment used as part of the
mitigation strategies for an extended loss of AC power event at a U.S. EPR in response to NRC
directives regarding lessons learned from the long-term station blackout caused by Japan’s
March 11, 2011, Great Tohoku earthquake and subsequent tsunami.

In EA-12-049, “Order Modifying Licenses with regard to Requirements for Mitigating Strategies
for Beyond-Design-Basis External Events,” the Commission ordered that licensees and COL
holders establish a three-phase approach for mitigating beyond-design-basis external events.
Section 6.2, “Equipment Quality,” of NRC Staff Interim Guidance JLD-ISG-2012-1, “Compliance
with Order EA-12-049, Order Modifying Licenses with regard to Requirements for Mitigating
Strategies for Beyond-Design-Basis External Events,” accepts NEI-12-06, “Diverse and Flexible
Coping Strategies (FLEX) Implementation Guide,” with additional provisions for the quality of
equipment used to respond to beyond-design-basis external events.

In order to assess the capability of the equipment used as part of the mitigation strategies for
beyond-design-basis external events to perform their intended use, the NRC staff requests that
the U.S. EPR design certification applicant describe the provisions for design, manufacture,
testing, installation, and surveillance to provide assurance of the seismic, environmental, and
functional capability of currently installed (or to be installed) non-safety-related pumps, valves,
and dynamic restraints to perform their intended functions as part of the mitigation strategies for
an extended loss of AC power event at a U.S. EPR nuclear power plant. For example, in
Chapter 6 of Revision 5 to the U.S. EPR FSAR Tier 2, the design certification applicant specifies
that non-safety-related pumps and valves will be installed as part of the mitigation strategies for
a long-term station blackout at a U.S. EPR nuclear power plant.

Response to Question 19.02-3:

To provide reasonable assurance of the seismic, environmental, and functional capability of
non-safety-related pumps, valves, and dynamic restraints that are relied upon for ELAP event
mitigation , the U.S. EPR design contains the following provisions:

Seismic Capability

From a seismic perspective, non-safety-related equipment is designed for an SSE as described
in Section 4.1.4 of Technical Report ANP-10329, “U.S. EPR Mitigation Strategies for Extended
Loss of AC Power Event,” Revision 1. These reasonable protection provisions conform to the

guidance in Section 5.0 of NEI 12-06, Revision 0, that has been endorsed in JLD-1ISG-2012-01.

Environmental Capability

The impact of ELAP operating environments on equipment functional performance was
evaluated using a two-step process. First, the scope of plant SSCs was screened to determine
which plant SSCs are relied upon for ELAP event mitigation that may be subjected to elevated
operating environments. Second, based on the results of the screening step, the functional
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performance of ELAP event mitigation equipment was evaluated for the expected operating
environments.

Step 1 — Non-safety-related pumps, valves, and dynamic restraints were screened as follows for
environmental impact following an ELAP event:

o Selected non-safety-related pumps, like the diesel driven fire water pumps, are relied upon
for ELAP event mitigation. The scope of these pumps is provided in Table 19.02-1-1 (refer
to the response to Question 19.02-1).

o Selected non-safety-related valves, like the RCP seal leak-off isolation valves, are relied
upon for ELAP event mitigation. The scope of these valves is provided in Table 19.02-1-1
(refer to the response to Question 19.02-1).

¢ Non-safety-related dynamic restraints are relied upon to provide reasonable protection for
non-safety ELAP mitigating equipment from seismic events that could result in an ELAP
condition. Dynamic restraints are not credited to provide mitigating functions during the
post-ELAP event mitigation period. Therefore, dynamic restraints do not require further
evaluation for post-ELAP operating environments.

Step 2 — Non-safety-related pumps and valves may be exposed to differing environmental
conditions during ELAP event mitigation depending upon equipment location. The location of
these pumps and valves is provided in Table 19.02-1-1 (refer to the response to Question
19.02-1). These non-safety-related components are either located inside containment or
outside containment in the Safeguard Buildings or Fire Protection Building.

e Selected non-safety-related equipment inside containment is designed to satisfy the
environmental qualification requirements of 10 CFR 50.49 as described in U.S. EPR FSAR
Tier 2, Section 3.11. The scope of ELAP mitigation pumps and valves is provided in
Table 19.02-1-1 (refer to the response to Question 19.02-1). Non-safety-related valves are
used inside containment for ELAP event mitigation, and all of these valves are qualified for
HARSH environmental conditions as described in U.S. EPR FSAR Tier 2, Section 3.11.
Operating environments inside containment were determined as described in
Section 4.1.3.4 of Technical Report ANP-10329, Revision 1. The operating environments
inside containment slightly exceed the 10 CFR 50.49 HARSH envelope as discussed in the
response to RAI 598, Question 06.02.01-106. These exceedances are small in magnitude
(i.e., less than about 20°F) and limited in duration (i.e., less than about 80 hours). For ELAP
event mitigation, functional performance of non-safety-related ELAP components inside
containment is reasonably assured because this equipment is environmentally qualified in
accordance with U.S. EPR FSAR Tier 2, Section 3.11, and the qualification testing
(including margin) will reasonably bound the expected ELAP operating environments.

e Qutside containment, environmental conditions in the Safeguard Buildings are described in
Section 4.1.3.5 of Technical Report ANP-10329, Revision 1. The scope of non-safety-
related pumps (e.g., diesel driven fire water pumps, primary coolant injection pump) and
valves (e.g., fire water discharge valves) outside containment that are relied upon for ELAP
event mitigation is summarized in the response to Question 19.02-1.

— In the Safeguard Buildings, elevated equipment temperatures can be experienced
following an ELAP event until compensatory actions are taken (e.g., restart forced
ventilation) as described in Section 4.1.3.5 of Technical Report ANP-10329, Revision 1.
The effects of elevated equipment temperatures in the Safeguard Buildings were
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evaluated and determined to be acceptable in accordance with Section 3.2.1.8 of NEI
12-06, Revision 0 that has been endorsed in JLD-ISG-2012-01.

— Heating, ventilation, and air conditioning requirements in the Fire Protection Building are
the responsibility of the COL applicant as described in U.S. EPR FSAR Tier 2,
Table 19.2-6. The Fire Protection Building is considered “conceptual” in the U.S. EPR
design certification application.

Functional Capability

Non-safety-related equipment is required to meet the ELAP performance requirements listed in
Table 4-21 of Technical Report ANP-10329, Revision 1. Performance requirements for these
non-safety-related components, which are described in the response to Question 19.02-1,
include:

1. Performance requirements for non-safety-related pumps and valves are modified primarily
in two ways for ELAP event mitigation. First, the diesel-driven fire water pumps are
required to operate to mitigate ELAP events in selected plant modes. These ELAP flow
requirements are within the capability of the existing diesel driven fire water pumps.
Second, a primary coolant injection pump was added to the design to support ELAP event
mitigation in selected plant modes. Reliance on this equipment to mitigate ELAP events is
described in further detail in Section 4.1.5 of Technical Report ANP-10329, Revision 1.

2. Performance requirements for non-safety-related dynamic restraints that support non-
safety related ELAP event mitigation equipment are upgraded to accommodate an SSE.
For additional information, refer to Section 4.1.4 of Technical Report ANP-10329, Revision
1.

Functionality of this non-safety-related equipment is provided through a variety of design and
operational elements:

o Non-safety-related pumps, valves, and dynamic restraints are designated as such in U.S.
EPR FSAR Tier 2 Table 3.2.2-1, “Classification Summary.” This table includes the relevant
safety classification, quality group classification, seismic classification, and commercial
codes used to design and/or manufacture the equipment. Non-safety-related pumps,
valves, and dynamic restraints that are relied upon for ELAP event mitigation are designated
as NS-AQ in U.S. EPR FSAR Tier 2, Table 3.2.2-1.

o Non-safety-related pumps, valves, and dynamic restraints are tested as a part of the ITP
described in U.S. EPR FSAR Tier 2, Section 14.2. The scope of the ITP has been
expanded to include testing of ELAP event mitigation equipment. The following tests were
added and/or modified to demonstrate ELAP mitigation equipment functionality:

— Test #50 — Fuel Pool Fill and Spray (ELAP)
— Test #53 — Primary to Secondary Heat Transfer (ELAP)
— Test #58 — Primary Coolant Injection Subsystem (ELAP)

The fire protection equipment is inspected, tested, and maintained in accordance with U.S. EPR
FSAR Tier 2, Section 9.5.1.4.
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Maintenance and testing of non-safety-related pumps, valves, and dynamic restraints is
provided as described in U.S. EPR FSAR Tier 2, Section 13.5.2, Operating and Maintenance
Procedures. Maintenance is the responsibility of the COL applicant. Additionally, COL
applicants must develop a maintenance program for non-safety-related ELAP event mitigation
equipment in accordance with NEI 12-06, Revision 0. A COL applicant that references the U.S.
EPR design certification will address the actions listed in U.S. EPR FSAR Tier 2, Table 19.2-6,
including the mitigating strategies in Technical Report ANP-10329, Revision 1. Technical
Report ANP-10329 conforms to the guidance provided in NEI 12-06, Revision 0, including
maintenance requirements, which has been endorsed by the NRC in JLD-ISG-2012-01.

FSAR Impact:

U.S. EPR FSAR, Tier 2, Table 3.2.2-1 and Section 9.5 will be revised as described in the
response and indicated on the enclosed markup.

Technical Report Impact:

Technical Report ANP-10329, “U.S. EPR Mitigation Strategies for Extended Loss of AC Power
Event,” was revised extensively as discussed in RAI 563, Supplement 2. Section 4.1.7 of
Technical Report ANP-10329, Revision 1, contains a comprehensive summary of performance
requirements for safety-related, non-safety-related, and portable equipment used to mitigate
ELAP events. Section 4.1.4 of Technical Report ANP-10329, Revision 1, contains a
comprehensive summary of the reasonable protection requirements for safety-related, non-
safety-related, and portable equipment used to mitigate ELAP events.
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Question 19.02-4:

FSAR Rev 5 Section 19.2.8 references AREVA Technical Report ANP-10329 (Revision 0),
“U.S. EPR Mitigation Strategies for Extended Loss of AC Power Event,” and addresses the
actions taken by the U.S. EPR design certification applicant to improve nuclear safety at U.S.
EPR nuclear power plants in response to the Fukushima Daiichi Nuclear Power Plant accident.
ANP-10329 specifies the performance requirements for portable equipment used as part of the
mitigation strategies for an extended loss of AC power event at a U.S. EPR in response to NRC
directives regarding lessons learned from the long-term station blackout caused by Japan’s
March 11, 2011, Great Tohoku earthquake and subsequent tsunami.

In EA-12-049, “Order Modifying Licenses with regard to Requirements for Mitigating Strategies
for Beyond-Design-Basis External Events,” the Commission ordered that licensees and COL
holders establish a three-phase approach for mitigating beyond-design-basis external events.
Section 6.2, “Equipment Quality,” of NRC Staff Interim Guidance JLD-ISG-2012-1, “Compliance
with Order EA-12-049, Order Modifying Licenses with regard to Requirements for Mitigating
Strategies for Beyond-Design-Basis External Events,” accepts NEI-12-06, “Diverse and Flexible
Coping Strategies (FLEX) Implementation Guide,” with additional provisions for the quality of
equipment used to respond to beyond-design-basis external events.

The staff notes that FSAR Rev 5 Section 19.2.8 references AREVA Technical Report ANP-
10329 (Revision 0), and specifies the performance requirements for portable equipment used as
part of the mitigation strategies for an extended loss of AC power event ata U.S. EPR in
response to NRC directives regarding lessons learned from the long-term station blackout.

In order to assess the capability of the equipment used as part of the mitigation strategies for
beyond-design-basis external events to perform their intended use, the NRC staff requests that
the U.S. EPR design certification applicant describe the provisions for design, manufacture,
testing, installation, and surveillance to provide assurance of the seismic, environmental, and
functional capability of portable pumps, valves, and dynamic restraints that are part of the
mitigation strategies for an extended loss of AC power event at a U.S. EPR nuclear power plant.

Response to Question 19.02-4:

Portable equipment will be relied upon for Phase 2 and Phase 3 ELAP event mitigation, and will
be provided by the COL applicant in accordance with U.S. EPR FSAR Tier 2, Table 19.2-6. To
provide reasonable assurance of the seismic, environmental, and functional capability of this
portable equipment for ELAP event mitigation, the U.S. EPR design contains the following
provisions:

Seismic and Environmental Capability

Portable pumps, valves, and dynamic restraints are required to meet the reasonable protection,
seismic, and environmental provisions described in Section 4.1.4.3 of Technical Report
ANP-10329, “U.S. EPR Mitigation Strategies for Extended Loss of AC Power Event,”

Revision 1. These reasonable protection provisions conform to the guidance in Sections 5.0,
8.0, and 9.0 of NEI 12-06, Revision 0, which has been endorsed by the NRC in JLD-ISG-
2012-01.
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Functional Capability

Portable pumps, valves, and dynamic restraints are designed to meet the ELAP performance
requirements listed in Table 4-18 of Technical Report ANP-10329, Revision 1. Performance
requirements for this portable equipment are conveyed to COL applicants through U.S. EPR
FSAR Tier 2, Table 19.2-6. Functionality of this portable equipment is provided through a
variety of design and operational elements:

o Portable pumps, valves, and dynamic restraints that are relied upon for ELAP event
mitigation will be purchased to commercial quality standards, in accordance with
Section 11.1 of NEI 12-06, Revision 0. These quality standards for portable equipment have
been endorsed by the NRC in Section 6.2 of JLD-ISG-2012-01.

o Design, storage, maintenance, testing, and configuration control of portable equipment
utilized for ELAP event mitigation will be performed in accordance with Section 11.0 of NEI
12-06, Revision 0. These programmatic controls for portable equipment have been
endorsed by the NRC in Sections 6.1 and 6.2 of JLD-ISG-2012-01.

FSAR Impact:

U.S. EPR FSAR Tier 1 and Tier 2 chapters, including relevant tables and figures, were revised
as described in the response and as indicated on the enclosed markups.

U.S. EPR FSAR, Tier 2, Table 19.2-6 will be revised as described in the response and indicated
on the enclosed markup.

Technical Report Impact:

Technical Report ANP-10329, “U.S. EPR Mitigation Strategies for Extended Loss of AC Power
Event,” was revised extensively as discussed in RAI 563, Supplement 2. Section 4.1.7 of
Technical Report ANP-10329, Revision 1, contains a comprehensive summary of performance
requirements for safety-related, non-safety-related, and portable equipment used to mitigate
ELAP events. Section 4.1.4 of Technical Report ANP-10329, Revision 1, contains a
comprehensive summary of the reasonable protection requirements for safety-related, non-
safety-related, and portable equipment used to mitigate ELAP events.
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Table 3.2.2-1—Classification Summary

Sheet 5 of 198
10 CFR 50
Safety Quality Seismic | Appendix B
KKS System or Classification Group Category| Program |Location Comments/
Component Code | SSC Description (Note 15) |Classification|(Note 16)| (Note 5) |(Note 17)| Commercial Code
30JEG10 Pressurizer Relief Tank NS-AQ D II Yes UJA | ANSI/ASME B31.1°,
and Associated Piping & ANSI/ASME B16.347
Valves (downstream of 3 o
PSRV and PDS Valves) ASME VIII
RG 1.29%
ASCE 43-05
30JEF10 Pressurizer Sampling S B I Yes UJA | ASME Class 22
Line & Valve
30JEC30 BR0O04 Pressurizer Surge Line S A I Yes UJA  |ASME Class 11
30JEG10 Pressurizer Vacuum NS-AQ D II Yes UJA  |ANSI/ASME B31.18,
Pump/Nitrogen Piping ANSI/ASME B16.347
& Valves (downstream 25
of Valve 30JEF10 RG 1.29
AA502)
30JEF10 BR501 Pressurizer Vacuum S A I Yes UJA  |ASME Class 11
Pump/Nitrogen Supply
Line
30JEF10 AA501/502 |Pressurizer Vacuum S A I Yes UJA  |ASME Class 1!
Pump/Nitrogen Valves
30JEF10 AA191-193 |PSRVs S A I Yes UJA  |ASME Class 1!
30JEB10/20/30/40  |RCP Motors - Rotating S N/A I Yes UJA  |ASME III Allowables
Assemblies/Bearings/ as applicable
Bearing Supports/Motor
Frames
Tier 2 Revision 8—Interim Page 3.2-14
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Table 3.2.2-1—Classification Summary
Sheet 48 of 198

10 CFR 50
Safety Quality Seismic | Appendix B
KKS System or Classification Group Category| Program |Location Comments/
Component Code | SSC Description (Note 15) |Classification|(Note 16)| (Note 5) |(Note 17)| Commercial Code
30]MQ42 Piping and associated NS-AQ D II Yes UJA | ANSI/ASME B31.1°;
valves‘ inside Located in close
Containment (except proximity to safety-
Passive Flooding Line) related piping and
equipment
RG 1.29%
30JMQ40 AC001 SAHRS Heat Exchanger NS-AQ D II Yes UJH |ASCE 43-05, ASME
(Shell 1) VI, RG 1.29%
30JMQ40 AC004 SAHRS Heat Exchanger NS-AQ D II Yes UJH |ASCE 43-05, ASME
(Shell 2) VIII8, RG 1.29%°
30JMQ40 AC002 |SAHRS Pump Motor NS-A D II Yes UJH |ASCE 43-05, ASME
Cooler VIIIE, RG 1.29%
30JMQ40 AC003 |SAHRS Pump Seal NS-A D I Yes UJH |ASCE 43-05, ASME
Cooler VIII8, RG 1.295
30JMQ40 AC005 |SAHRS Pump Bearing NS-AQ D II Yes UJH |ASCE 43-05, ASME
Cooler VIIE, RG 1.298
30]MQ40 AP001 SAHRS Pump NS-AQ D I1 Yes UJH |ASCE 43-05,
Manufacturer
Standards, RG 1.29%5
JMB Core Melt Stabilization System
JMB40 AC Cooling Structure NS N/A NSC No UJA
JMB20 AB0OO1 Gate NS N/A NSC No UJA
Tier 2 Revision 8—Interim Page 3.2-57
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Table 3.2.2-1—Classification Summary

Sheet 111 of 199

10 CFR 50
Safety Quality Seismic | Appendix B
KKS System or Classification Group Category| Program |Location Comments/
Component Code | SSC Description (Note 15) |Classification|(Note 16)| (Note 5) |(Note 17)| Commercial Code
GHC System Components in NS E NSC No UJA, |ANSI/ASME B31.16
UJA, UFA, UBP, and UFA,
UJH UBP, UJH
GHC System Components in NS E NSC No UBA, |ANSI/ASME B31.16
the Conventional UMA,
Island, UKS, and UKA UKS,
UKA
GHW Seal Water Supply System
GHW44 All GHW44 NS-A D GS No 4UJH |ANSI/ASME B31.16,
components and piping ANSI/ASME B16.347
downstream of
30GHW44 AA001 and
30GHW44 AAQ05.
GHW Remaining Seal Water NS E NSC No 4UTH, |ANSI/ASME B31.16,
Corpponents and Piping UFA ANSI/ASME B16.347
Inside Safeguard
Building 4UJH and the
Fuel Building UFA
GHW Remaining Seal Water NS E NSC No UKS, | ANSI/ASME B31.1°,
Components and Piping UKA, 7
Outside Safeguard UBA, ANSI/ASME B16.34
Building 4UJH and the uMzZ
Fuel Building UFA
30GHW44 BB001  |Seal Water Buffer Tank NS-AQ ED NSCS No 4UJH | ASME VIIIS,
ASCE 43-05
Tier 2 Revision 8—Interim Page 3.2-120
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Table 3.2.2-1—Classification Summary

Sheet 112 of 199

10 CFR 50
Safety Quality Seismic | Appendix B
KKS System or Classification Group Category| Program |Location Comments/
Component Code | SSC Description (Note 15) |Classification|(Note 16)| (Note 5) |(Note 17)| Commercial Code
30GHW45 BB001 Seal Water Buffer Tank NS E NSC No UFA  |ASME VIII®
30GHW45 AA005 |Seal Water Buffer Tank NS E NSC No UFA | ANSI/ASME B31.1°,
Isolation Valve ANSI/ASME B16.347
30GHW44 AA003 [Seal Water Check Valve NS-AQ ED NSCS No 4UJH | ANSI/ASME 331.16,
ANSI/ASME B16.34
30GHW45 AA003 |Seal Water Check Valve NS E NSC No UFA | ANSI/ASME B31.1°,
ANSI/ASME B16.34
30GHW46 AA002 |Seal Water Check Valve NS E NSC No UKS | ANSI/ASME B31.1°,
ANSI/ASME B16.34
30GHW11/12 Seal Water Check NS E NSC No UBA | ANSI/ASME B31.1°,
AA002 Valves ANSI/ASME B16.347
30GHW11/12 Seal Water Check NS E NSC No UBA | ANSI/ASME B31.1°,
AAO011 Valves ANSI/ASME B16.347
30GHW46 AA012 |Seal Water Check Valve NS E NSC No UKS | ANSI/ASME B31.1°,
ANSI/ASME B16.347
30GHW46 AA013 |Seal Water Check Valve NS E NSC No UKS | ANSI/ASME 1331.16’
ANSI/ASME B16.34
30GHW46 AA014 |Seal Water Check Valve NS E NSC No UKS | ANSI/ASME B31.1°,
ANSI/ASME B16.34
Tier 2 Revision 8—Interim Page 3.2-121
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Table 3.2.2-1—Classification Summary

Sheet 114 of 199

10 CFR 50
Safety Quality Seismic | Appendix B
KKS System or Classification Group Category| Program |Location Comments/

Component Code | SSC Description (Note 15) |Classification|(Note 16)| (Note 5) |(Note 17)| Commercial Code

30GHW46 AA027 |Seal Water Check Valve NS E NSC No UKS | ANSI/ASME B31.1°,
ANSI/ ASME B16.34’

30GHW46 AA028 |Seal Water Check Valve NS E NSC No UKS | ANSI/ASME 1331.16’
ANSI/ ASME B16.34’

30GHW46 AA029 |Seal Water Check Valve NS E NSC No UKS | ANSI/ASME B31.1°,
ANSI/ ASME B16.347

30GHW46 AA030 |[Seal Water Check Valve NS E NSC No UKS | ANSI/ASME B31.16,
ANSI/ ASME B16.34’

30GHW46 AA031 |Seal Water Check Valve NS E NSC No UKS | ANSI/ASME 1331.16’
ANSI/ ASME B16.34

30GHW44 AA191 |Seal Water Pressure NS-AQ ED NSCS No 4UJH | ANSI/ASME B31.1°,
Protection Relief Valve ANSI/ ASME B16.347

30GHW45 AAT91 |Seal Water Pressure NS E NSC No UFA | ANSI/ASME B31.1°,
Protection Relief Valve ANSI/ ASME B16.347

30GHW40 AA002 |Seal Water NI Isolation NS E NSC No UKA | ANSI/ASME B31.16,
Motor-Operated Valve ANSI/ASME B16.347

30GHW46 AA003/ |Seal Water Pressure NS E NSC No UKS | ANSI/ASME B31.1°,
011 Reducing Valves ANSI/ASME B16.347

30GHW46 AA191/ |Seal Water Pressure NS E NSC No UKS | ANSI/ASME B31.16,
193 Relief Valves ANSI/ASME B16.347

Tier 2 Revision 8—Interim Page 3.2-123
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Table 3.2.2-1—Classification Summary

Sheet 115 of 199

10 CFR 50
Safety Quality Seismic | Appendix B
KKS System or Classification Group Category| Program |Location Comments/
Component Code | SSC Description (Note 15) |Classification|(Note 16)| (Note 5) |(Note 17)| Commercial Code
30GHW11/12 Seal Water Pumps NS E NSC No UBA  |Manufacturer
AP001 Standards
30GHW44 AA002 |Seal Water Solenoid NS-AQ ED NSCS No 4UJH | ANSI/ASME B31.1°,
Valve ANSI/ASME B16.347
30GHW45 AA002  |Seal Water Solenoid NS E NSC No UFA | ANSI/ASME B31.1°,
Valve ANSI/ASME B16.347
30GHW44 BB302  |Seal Water Tank NS E NSC No 4UJH | ASME VIII8
GK Potable & Sanitary Water Systems
GK Potable and Sanitary NS N/A NSC No UBA, |ANSI/ASME B31.1°,
Water Systems UKA, 8
UKE. ASME VIII
UKS,
UJK,
UMA
GK GK System Piping and NS E NSC No UJH, UBP| ANSI/ASME B31.1°
Associated Valves
located in the UJH and
UBP
Tier 2 Revision 8—Interim Page 3.2-124
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— RG 1.29 Regulatory Position C.1 for Seismic Category I or C for Seismic Category II and NSC
— RG 1.189 Regulatory Position C.1.7

— RG 1.155 Regulatory Position C.3.5

— 10 CFR 50.46a Regulatory Position (b)

— RG 1.7 Regulatory Position C.2

— RG 1.143 Regulatory Position C.7

— RG 1.140 Regulatory Position C.1

— RG 1.21 Regulatory Position C.4

— NUREG-0737 Appendix B

— Staff Requirements Manual to SECY-93-087 Section II Q
— RG 1.45, Regulatory Position C 2.4

— RG 1.89 Regulatory Position C.1

— RG 1.97 Regulatory Position C

— NEI 12-06, Revision 0, “Diverse and Flexible Coping Strategies (FLEX) Implementation Guide,” Nuclear Energy
Institute, August 2012.

26. [ACI 349/349R-01 refers to “Code Requirements for Nuclear Safety-Related Concrete Structures,” 2001.]*

*NRC Staff approval is required prior to implementing a change in this information marked in this table; see FSAR Introduction.

Next File
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6.3.2.2.2

Detection and monitoring of SIS leakage within the Reactor Building (RB) is provided
by the reactor coolant pressure boundary (RCPB) leakage detection systems described
in Section 5.2.5. Leakage from the SIS in the SBs is detected and monitored by
operating procedures and programs. Each SB has sump level indication to detect SIS/
RHRS leakage.

The postulated accident sequences and analyses, including equipment actuation and
response times, and design requirements for SIS delivery lag times, are described in
Section 15.6.5.

System Components
Accumulators

Each accumulator is an austenitic stainless steel tank with a total volume of
approximately 1950 ft® and is filled with approximately 1250-1400 ft> (approximately
10,000 gallons) of borated water and approximately 550-700 ft3 of pressurized
nitrogen. Nominal operating pressure is approximately 665 psig. The accumulators
are designed so that the nitrogen pressure after their injection is lower than the LHSI
discharge pressure. Thus, they do not inject nitrogen into the RCS prior to
commencement of LHSI injection, even in the unlikely event of the loss of MHSI

pumps. The relevant accumulator design and performance data are presented in
Table 6.3-1.

Pumps

The LHSI and MHSI pumps are horizontally mounted, centrifugal pumps with single

mechanical seals. Their motors are water cooled by the CCWS, with the exception of
the LHSI pumps for Trains 1 and 4, which are cooled by the SCWS. Nominal flowrate
for the LHSI pump is approximately 2200 gpm at 480 ft of total developed head (TDH),
and for the MHSI pump it is approximately 600 gpm at 2260 ft of TDH. The relevant

LHSI and MHSI pump design and performance data are presented in Tables 6.3-2 and
6.3-3, respectively.

The primary coolant injection pump is a horizontally mounted, centrifugal pump with
mechanical seals. The pump motor is rated for high temperature. Nominal flowrate
for the pump is approximately 330 gpm at 150857 ft of total developed head (TDH).

Heat Exchangers

The LHSI HXs are U-tube type, horizontally mounted, with reactor coolant flow
through the austenitic stainless steel tubes and CCWS flow through the ferritic shell
side. The relevant HX design and performance data are presented in Table 6.3-4—
LHSI Heat Exchanger Design and Operating Parameters. Conservative fouling factors
are incorporated into the performance evaluation of the LHSI HXGs.

Tier 2

Revision 8—Interim Page 6.3-8




All indicated changes are in response to RAI 563 and RAI 623
U.S. EPR FINAL SAFETY ANALYSIS REPORT

EPR

18. GL 2004-02, “Potential Impact of Debris Blockage on Emergency Recirculation
during Design Basis Accidents at Pressurized-Water Reactors,” U.S. Nuclear
Regulatory Commission, September 2004.

19. ANP-10293P, Revision 4, “U.S. EPR Design Features to Address GSI-191,” AREVA
NP Inc., November 2011.

20. NRC SECY Paper, “Use of Containment Accident Pressure in Analyzing
Emergency Core Cooling System and Containment Heat Removal System Pump
Performance in Postulated Accidents,” SECY-11-0014, January 31, 2011.

21. ANP-10329, Revision 16, “U.S. EPR Mitigation Strategies for an Extended Loss of
AC Power Event Technical Report,” AREVA-NP Inc., November 2014May2013.
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standpipe system in the Reactor Annulus. In addition, each of the control valves for
the Reactor Annulus standpipe system has a 1 inch by-pass line which will keep the
standpipe filled and pressurized.

The proper type of hose nozzle provided for each hose station is based on the fire
hazards in the area. Combination spray or straight-stream nozzles are not used in
plant areas where a straight stream could cause unacceptable damage or present an
electrical hazard to firefighting personnel. UL listed electrically safe fixed fog nozzles
are provided in areas where high-voltage shock hazards exist. All nozzles have full
shutoff capability.

Fire hose meets the applicable criteria of NFPA 1961 (Reference 26) and is
hydrostatically tested in accordance with the applicable guidance of NFPA 1962
(Reference 27).

Standpipe and hose systems in areas containing equipment required for safe plant
shutdown following an SSE are designed to be functional following an SSE and capable
of providing flow to at least two hose stations (approximately 75 gpm per hose stream).
The standpipe and hose stations in these areas, the water supply and distribution
piping, and the supports and valves, as a minimum, satisfy ASME B31.1 (Reference 32).
This is accomplished by manually realigning valves to isolate non-seismically qualified
portions of the FPS from the seismic portions of the system and manually starting the

diesel fire pumps._Specific fire protection SSCs including diesel driven fire water
pump, discharge piping, portable equipment, the fire protection building, and fire

water storage tanks are relied upon to mitigate an extended loss of power event and are
designed to meet the NEI 12-06 reasonable protection requirements.To comply with

thisthese requirements, portions of the fire protection water supply and water
distribution system are designed to satisfy, as a minimum, the following requirements:

e The Fire Protection Building and Storage Tanks are designed for high wind loads
computed using the requirements of ASCE 7-10 (Reference 46). The Fire

Protection Building and Storage Tanks are designed against the effects of high
wind missile spectra. The hurricane wind speed and missile spectra are defined in

RG 1.221 for the site specific location. The tornado wind speed and missile spectra
are defined per RG 1.76 for the site specific location.

e The Fire Protection Building and Storage Tanks are designed against the effects of
local intense precipitation, flooding from nearby rivers, lakes, and reservoirs, high
tides, seiche, hurricane and storm surge, and tsunami events by locating the
structures using a dry site concept. The Fire Protection Building and Storage

Tanks are to be located at least one foot above the maximum design basis flood
level for the site.

e The Fire Protection Building and Storage Tanks are designed against the effects of

avalanche, frost, ice cover, frazil ice, snow, and extreme low temperatures as
applicable using the requirements of ASCE 7-10 (Reference 46) for the site specific

Tier 2
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location and using a best estimate 1% exceedance low temperature value of
(-10°F).

e The Fire Protection Building and Storage Tanks are designed against the effects of

high temperatures as applicable using a best estimate 1% exceedance high
temperature value of (100°F dry bulb / 77°F wet bulb coincident).

o Seismiedesignoftlhe fire water storage tanks are designed to the site SSE usingis-
in-aceerdanece-with AWWA D100-2005 (Reference 45), referenced by NFPA 22

(Reference 6), “Standard for Water Tanks for Private Fire Protection,” (refer to

RG 1.189)-ASCE-710-(Reference46).

e The fire pump house (Part of USG) is designed in-accordanee-with- ASCE-710-
{Referenee46),—with the seismic demand on the structure calculated for the site

SSE with a limiting acceptance condition for the structure characterized as

essentially elastic behavior with no damage (i.e., Limit State D) as specified in
ASCE 43-05.

e The two diesel fire pump drivers and fuel tanks, including their attachments and
supports, are designed for seismic loads in accordance with ASCE 43-05. The
limiting acceptable deformation, displacement or stress for the equipment support
structures is characterized by Limit State C of the standard. Seismic demand on
the SSC being evaluated is based on the SSE for the site. The diesel pumps are
design to be started manually following an SSE utilizing the pump batteries.
Isolation valves which isolate the diesel fire pumps from the motor driven fire
pump are designed to remain functional so that the cross connections to the motor
driven pump can be manually closed after an SSE.

e Seismic design of the battery racks and anchors is in accordance with ASCE 43-05.
The limiting acceptable deformation, displacement or stress for the battery support
structures, including the anchorage, is characterized by Limit State C of the
standard. Seismic demand on the SSC being evaluated is based on the SSE for the
site.

e The portion of the underground fire main which supplies fire protection water to
the seismically qualified standpipe and hose system is designed to remain
functional following an SSE. Isolation valves between seismically qualified
portions of the underground fire main and non-seismically qualified portions must
remain functional following an SSE so that they can be manually closed.

e The portion of the inside fire water distribution system which supplies fire
protection water to the seismically qualified standpipe and hose system is designed
to remain functional following an SSE. Isolation valves between seismically
qualified portions of the inside fire water distribution system and non-seismically
qualified portions must remain functional following an SSE so that they can be
manually closed.

Failure or rupture of standpipe and hose systems will not significantly impair the
safety capability of SSC important to safety.
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includes, but is not limited to, the following that could adversely
impact the ability to measure the parameters described in Table 11.5-1:

5.8.1 Range.
5.8.2 Response time.
5.8.3  Sensitivity.

14.2.12.6.3

Primary to Secondary Heat TransferFeed-and-Bleed (ELAP) (Test #053)

1.0

2.0

OBJECTIVE

1.1

1.2

To demonstrate proper operation of the fire water distribution system

(FWDS) feed to EFW (primary to secondary heat transferseeendary-
feed-and-bleed) system following an ELAP event.

To demonstrate electrical independence and redundancy of power
supplies to the following:
1.2.1 Diesel driven fire pumps.

1.2.2  MSRT controllers (Trains 1& 2 or Trains 3 & 4) powered from
the 2 hour batteries.

PREREQUISITES

2.1

2.2

Construction activities on the FWDS to EFW (primary to secondary
heat transfersecondary feed-and-bleed) piping (from FWDS header to

EFW cross connect discharge header) have been completed.

FWDS header feed to EFW (primary to secondary heat
transferseeondaryfeed-and-bleed) instrumentation has been calibrated

and is functional for performance of the following test.

23

24

25
2.6
2.7

Special test instrumentation available and calibrated per applicable
procedures.

The following instrumentation downstream of the diesel driven fire
water pump is functional:

2.4.1 EFW flow (all divisions).

242 Steam generator level (all divisions).

243  Steam generator pressure (all divisions).

The MSRT valves are available for MSRT operation, where necessary.
Appropriate AC and DC power sources are available.

The following fluid systems have been cleaned to steam generator
cleanliness requirements and filled with secondary grade water:

2.7.1 Fire water storage tanks.
2.7.2  Diesel driven fire pumps.
2.7.3  FWDS header.

274 Piping from FWDS header to EFW cross connect discharge
header.

Tier 2
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2.8

The steam generators (all divisions) are available for receiving flow
from the EFW cross connect discharge header.

3.0 TEST METHOD

3.1

3.2

33
34

3.5

Verify pump performance characteristics (e.g., head versus flow, diesel
motor RPM) for the diesel driven fire pumps.

3.1.1 NPSH, = NPSHj.

3.1.2 Discharge head.

3.1.3  Flow corresponding to head at each point.

3.1.4  Starting time (motor start time and time to reach flow).

3.1.5 Connections to diesel tank to allow fuel and lube oil refill by
mobile means are available and meet connection standards.

Verify MOV performance (torque switch settings, limit switch
settings, opening thrust, etc.) requirements for each MOV.

Verify manual and check valve operation for all valves.

Demonstrate that each MSRT division can be operated from its 2 hour
battery supply.

Demonstrate that each diesel driven fire pump starts automatically in
response to each appropriate signal.

3.6

Verify that the FWDS feed to EFW (primary to secondary heat
transferseeondaryfeed-and-bleed) supplies water to the SG at the rated

flow and design conditions.

3.7

3.8

39

3.10

3.11

Verify alarms, interlocks, indicating instruments, and status lights are
functional.

Verify system baseline performance during hot functional testing
(HFT) with SGs pressurized at the design pressure for secondary side
feed and bleed cooling injection.

Check electrical independence and redundancy of power supplies for
described functions by selectively removing power and determining
loss of function.

Verify that diesel driven fire pump starts/stops, valve realignments, of
the cross-connects occur without introducing water hammer.

Note: It is not necessary to actually connect the portable pump.

Verify that the two connections for attaching a portable self-powered
pump are functional and meet the established standard connection
requirements.

4.0 DATA REQUIRED

4.1

Record flows as required to each steam generator and throttle valve
position.
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4.2

Record alarm, interlocks, and control setpoints.

4.3

Record FWDS header feed to EFW (primary to secondary heat
transferseeondaryfeed-and-bleed) normal operating parameters.

4.4

4.5
4.6

4.7
4.8

Record pump head versus flow and operating data for single and
parallel diesel driven fire pump operation.

4.4.1 Fuel oil consumption.

4.42  Lube oil consumption.

4.43 Delivered flow.

4.4.4  Delivered head.

4.4.5 Pump speed (rpm).

4.4.6  Available NPSH.

System operating parameters during hot functional testing (HFT).

Record pressure transients for system evolutions such as valve closure
and pump starts and stops.

Signal levels necessary to initiate alarm actuation.

Tank and steam generator levels as a function of time during the test.

5.0 ACCEPTANCE CRITERIA

5.1 The FWDS feed to EFW (primary to secondary heat transferseeondary-
feed-and-bleed) operates as described in Section 19.2.8.
5.1.1  Verify pump performance characteristics for the diesel driven
fire pumps meet design requirements.
5.1.2  Verify that each SG division control meets design
requirements.
5.1.3  Verify that each MSRT division controls as designed in
response to each appropriate signal.
5.1.4  Verify that the system supplies water to the steam generators
at the rated flow and design conditions.
5.1.5 Verify alarms, interlocks, indicating instruments, and status
lights meet design requirements.
52 Verify that components meet electrical independence and redundancy
requirements.
53 Verify that diesel driven fire pumps do not indicate evidence of water
hammer when flow is initiated or terminated.
54 Verify that closing of the cross-connect valves during pump operation

does not indicate evidence of water hammer.
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Table 14.2-1—L.ist of Initial Tests for the U.S. EPR

Sheet 4 of 14
Applicable
FSARor| Section of
COLA RG 1.68, Other
Test # Test Name Test Revision 3 Requirement
053 |Primary to Secondary Heat FSAR NRC Order
TransferSecondaryFeed-and Bleed EA-12-049
(ELAP)
054 |Fire Water Distribution System FSAR Appendix A,
1.n.(7)
055 |Spray Deluge System FSAR Appendix A,
1.n.(7)
056 |Sprinkler System FSAR Appendix A,
1.n.(7)
057 |Gaseous Fire Extinguishing System FSAR Appendix A,
1.n.(7)
058 |Primary Coolant Injection Subsystem FSAR NRC Order
(ELAP) EA-12-049
059 |Feedwater System FSAR Appendix A,
1.e.(9)
060 |Feedwater Heating System FSAR Appendix A,
1.e.(10)
061 |Main Steam — Turbine Bypass Systems FSAR Appendix A,
le.(2) &5.t
062 |Main Steam Safety Valve FSAR Appendix A,
1.d.(1), L.e.(4), &
5.t
063 |Main Steam Isolation Valves and MSIV FSAR Appendix A,
Bypass Valves 1.d.(7), 1.e.(3), &
5u
064 |Turbine Gland Sealing System FSAR Appendix A,
1.e.(5)
065 |Main Condenser and Main Condenser FSAR Appendix A,
Evacuation System l.e.(7)
066 |Condensate System FSAR Appendix A,
1.e.(8)
067 |Steam Generator Blowdown System FSAR Appendix A,
l.e.(1)
068 |Steam Turbine FSAR Appendix A,
l.e.(6) &5.t
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Table 19.2-6—COL Applicant Responsibilities for ELAP Event Mitigation

Sheet 1 of 3
ANP-10329
Section Number COL Responsibility
41.1 The COL applicant shall establish Phase 2 and 3 ELAP event mitigation
strategies.
414 The COL applicant shall provide reasonable protection for portable equipment
utilized in ELAP event mitigation.
4.15.1 The COL applicant shall provide three 480 Vac portable generators. The
Table 4-190 portable generator connected to Division 1 shall be at least 550 kW, the _A?
generators connected to Divisions 2 and 4 shall each be at least 350 kW-f-ene- 563
: Fpte+ P-areset-gene s .-= We viston 5ye re-freq e 508
2 624
RAls
563, 624
415221 The COL applicant shall provide a portable self-powered SG feed pump and
Table 4-190 hoses required to connect the portable pump to the fire water distribution
system. The portable SG feed pump is capable of providing a minimum of RAls 563
150 gpm to each of the four SGs (600 gpm total) with a maximum SG pressure of 623, 624
100 psia.FhePump-shal-be-size e spm-33t-epato-cach-a
RAls
563
624
4.1.5.3:% The COL Applicant shall administratively control the Primary Coolant Injection
Pump discharge MOV 30JND11 AA012 closed and de-energized while the plant I RAIl 563
is operated in Modes 1-4.
Table 410 RAls
563
598
Table 410 RAIs 563
598, 623
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Table 19.2-6—COL Applicant Responsibilities for ELAP Event Mitigation

Sheet 2 of 3

ANP-10329
Section Number

4.15.4.1

Table 4-19

COL Responsibility

The COL applicant shall provide a pressurized demineralized water source to the
seal water supply system buffer tank for makeup to the SAHRS pump mechanical
seal after 250 days. The demineralized water source must be greater than 102
psig and greater than 0.0001 gpm.

41541

Table 4-19

The COL applicant shall provide portable cooling water at a nominal flow rate of

2218 gpm to the dedicated component cooling water piping to provide cooling to

the SAHRS heat exchangers and to the SAHRS pump bearing, seal water, and

motor coolers.

RAIls 563
598, 623

4155
Table 4-190

Table 4-109

The COL applicant shall provide a portable, self-powered pump and water supply
for spent fuel pool makeup. The pump shall be sized for a minimum flow rate of
500140 gpm with a discharge head of 130 ft.

e applicant shall provide a portable cooler (air conditioner) to cool the
Main Control Room to maintain MCR habitability. The portable cooler (air
conditioner) shall be sized to provide a minimum of 32,000 BTUs/hr of cooling to
MCR. The COL applicant shall provide portable ductwork to exhaust air from
the portable cooler to Safeguard Building 3.

4.15.7.3

Table 4-19

The COL applicant shall provide a portable cooler (air conditioner) to cool

Safeguard Building 4 switchgear room 4UJK18026 and maintain equipment

functionality. The portable cooler (air conditioner) shall be sized to provide a

minimum of 31,000 BTUs/hr of cooling to the switchgear room. The COL

applicant shall provide portable ductwork to exhaust air from the portable cooler
to north stairwell elevation + 27' (Room 4UJH01020).

RAls
563, 623

RAls
563
598

4.15.7.3

The COL applicant shall provide a Fire Protection Building HVAC system to
ventilate the Fire Protection Building during Phase 1, 2, and 3 ELAP event
mitigation.
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