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Ladies and Gentlemen:
Pursuant to 10 CFR 52.98(c) and in accordance with 10 CFR 50.90, Southern Nuclear Operating
Company (SNC) requests an amendment to the combined licenses (COLs) for Vogtle Electric
Generating Plant (VEGP) Units 3 and 4 (License Numbers NPF-91 and NPF-92, respectively).
The requested amendment proposes to depart from Tier 2 information in the Updated Final Safety
Analysis Report (UFSAR) (which includes the plant-specific DCD Tier 2 information) and involves
related changes to plant-specific Tier 1 (and associated COL Appendix C) information, and COL
Appendix A Technical Specifications. Pursuant to the provisions of 10 CFR 52.63(b)(1), an
exemption from elements of the design as certified in the 10 CFR Part 52, Appendix D, design
certification rule is also requested for the plant-specific DCD Tier 1 material departures.
The requested amendment proposes changes to add a second normal residual heat removal
system (RNS) suction relief valve in parallel to the current RNS suction relief valve, with the
necessary piping changes. Additionally, a change is proposed to Tier 1 Figure 2.2.1-1, for
penetration P19, to accurately depict the orientation of the class break of containment isolation
valve RNS-PL-V061.
Enclosure 1 provides the description, technical evaluation, regulatory evaluation (including the
Significant Hazards Consideration) and environmental considerations for the proposed changes.
Enclosure 2 provides the background and supporting basis for the requested exemption.
Enclosure 3 identifies the requested changes and provides markups depicting the requested
changes to the VEGP Units 3 and 4 licensing basis documents.
Enclosure 4 provides conforming Technical Specification Bases changes for information only.
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Enclosure 5 provides WCAP-15993, Evaluation of the AP1000 Conformance to Inter-System
Loss-of-Coolant Accident Acceptance Criteria, Revision 2.
This letter contains no regulatory commitments. This letter has been reviewed and determined
not to contain security related information.
SNC requests NRC staff review and approval of the license amendment by December 1, 2017,
to support closure of affected ITAAC. Delayed approval of this license amendment could result
in a delay in timely closure of the ITAAC. SNC expects to implement the proposed amendment
within thirty days of approval. South Carolina Electric & Gas Company (SCE&G) has stated that
the current requested approval date for the expected parallel LAR for Virgil C. Summer Nuclear
Station (VCSNS) Unit 2 is December 1, 2017.
In accordance with 1O CFR 50.91, SNC is notifying the State of Georgia by transmitting a copy of
this letter and its enclosures to the designated State Official.
Should you have any questions, please contact Mr. Christopher L. Whitfield at (205) 992-5071 .
I declare under penalty of perjury that the foregoing is true and correct. Executed on the 141h of
July 2017.

Respectfully submitted,

Brian H. Whitley
Director, Regulatory Affairs
Southern Nuclear Operating Company
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Valve (LAR-17-022)
Pursuant to 10 CFR 52.98(c) and in accordance with 10 CFR 50.90, Southern Nuclear Operating
Company (SNC) hereby requests an amendment to Combined License (COL) Nos. NPF-91 and
NPF-92 for Vogtle Electric Generating Plant (VEGP) Units 3 and 4, respectively.
1. SUMMARY DESCRIPTION
The requested amendment proposes to depart from approved AP1000 Design Control
Document (DCD) Tier 2 information (text, tables, and figures) as incorporated into the Updated
Final Safety Analysis Report (UFSAR) as plant-specific DCD Tier 2 information, and involves
changes to plant-specific Tier 1 (and associated COL Appendix C) information and COL
Appendix A, Technical Specifications. The requested amendment proposes changes to add
a second normal residual heat removal system (RNS) suction relief valve (RNS-PL-V020) in
parallel to the current RNS suction relief valve (RNS-PL-V021), with the necessary piping
changes to accommodate the installation as shown in proposed changes to Tier 1 Figures
2.2.1-1 and 2.3.6-1 and Tables 2.3.6-1, 2.3.6-2, and 2.3.6-4. Changes are also proposed to
COL Appendix A, Technical Specification 3.4.14 to address the additional relief valve, and
additional operational restrictions required when RNS relief valves are utilized for low
temperature overpressure protection (LTOP). Additionally, Tier 1 Figure 2.2.1-1, for
penetration P19, inaccurately depicts the class break for containment isolation valve
RNS-PL-V061. The class break is illustrated backwards. Currently, the figure shows the
RNS-PL-V061 as nonsafety (N) breaking to Class 2 (2) piping. A change is proposed to
reverse the class break depicted on Tier 1 Figure 2.2.1-1 by showing the class break
from 2-to-N instead of the current N-to-2, consistent with Tier 1 Figure 2.3.6-1.
The requested amendment proposes changes to COL Appendix A, COL Appendix C, and
corresponding changes to plant-specific Tier 1 information, and the UFSAR. This enclosure
requests approval of the license amendment necessary to implement the COL Appendix A,
COL Appendix C, and UFSAR changes. Enclosure 2 requests the exemption necessary to
implement the involved changes to the plant-specific Tier 1 information.

2. DETAILED DESCRIPTION
Low temperature overpressure protection (LTOP) limits reactor coolant system (RCS)
pressure at low temperatures so that the integrity of the RCS pressure boundary is not
compromised by violating pressure and temperature limits. During operation at or
below 350°F, the RNS is operated for decay heat removal. Therefore, the RNS suction
isolation valves are open in the piping from the RCS hot legs to the inlet of the RNS. While
these valves are open, the RNS suction relief valve, RNS-PL-V021, is exposed to the RCS
and able to relieve pressure transients in the RCS, including mass input and heat input.
For the low temperature modes of operation when a water solid pressurizer is possible, the
relief valve in the RNS provides LTOP for the RCS. Since the current RNS relief valve,
RNS-PL-V021, is designed with a higher rated capacity than any LTOP event or overpressure
transient, it may chatter when flow through the valve is less than full rated flow capacity. Valve
chatter is the abnormal, rapid, opening/closing oscillation of a relief valve. Extensive chattering
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is considered a potential mechanism for valve wear and ultimate failure. The valve could
possibly chatter enough to fail to perform relief functions.
To reduce chattering of the current relief valve, RNS-PL-V021, a second, smaller relief valve,
RNS-PL-V020, is proposed to be added to the RNS suction piping. The proposed new relief
valve, RNS-PL-V020, is constructed in accordance with ASME Code Section III, Class 2
requirements and is classified as AP1000 Class B equipment. As identified in UFSAR
Subsection 3.2.2.4, Class B is safety-related equipment that limits the leakage of radioactive
material from the containment following a design basis accident. The relief valve is required
to function following a seismic event and is therefore qualified as seismic Category I. The
active function of the new relief valve is to open (“transfer open”) at a nominal set pressure of
470 psig with a flow capacity of 50 gpm. The valve also has the safety function to re-close
(“transfer closed”) to restore the isolation boundary. The set pressure of the new RNS relief
valve is lower than the current RNS relief valve, RNS-PL-V021, set pressure of 500 psig to
provide relief when flows are at less than full rated flow capacity to reduce chattering of the
current relief valve. The 1-inch relief valve, RNS-PL-V020, requires less momentum to lift the
valve and will lift before the larger, higher capacity, current RNS relief valve, RNS-PL-V021.
As pressure increases based on the transient, the current 3-inch RNS relief valve,
RNS-PL-V021, will start to relieve pressure. Because the added 1-inch RNS relief valve,
RNS-PL-V020, is rated for a lower flow capacity, the valve will reach full open much more
quickly than the current 3-inch RNS relief valve, RNS-PL-V021, at the same momentum.
Thus, chattering is reduced during the low flow LTOP events. The current 3-inch relief valve,
RNS-PL-V021, will work in parallel with the new 1-inch relief valve, RNS-PL-V020, so that
chattering does not continue beyond 1000 cycles, which, if such chattering does occur, could
potentially cause the valve to lose its capability to open on demand. The new 1-inch relief
valve, RNS-PL-V020, provides reliability and stability for the current 3-inch relief valve during
LTOP events. Overall, the addition of a small capacity relief valve, with a lower set pressure
than RNS-PL-V021, is an improvement in terms of stable valve operation because
RNS-PL-V020 is more suitable for low-volume relieving requirements, and reduces the
number of cycles required for RNS-PL-V021, which was previously relied upon for the mass
injection, heat injection, gate valve seat leakage, thermal expansion of trapped fluid, and RNS
initiation events.
The full-open pressure, with accumulation, is 517 psig for the added relief valve,
RNS-PL-V020. When relief capabilities are not required, the relief valve is required to remain
closed (“maintain closed”). The relief valve discharges into the liquid radwaste system (WLS)
containment sump, consistent with the discharge of the current RNS relief valve. The design
parameters of the current RNS relief valve, RNS-PL-V021, are not changed by this activity.
Consistent with the current RNS relief valve, RNS-PL-V021, the added relief valve,
RNS-PL-V020, also acts as a containment isolation boundary, as identified in UFSAR
Subsection 5.4.7. This valve requires periodic inservice testing and seat leakage testing for
containment isolation functions as further described below. The relief valve is not designed to
Class 1E criteria as it is a mechanical component with no electrical characteristics. The relief
valve does not have remote operation capabilities.
Technical Specification 3.4.14, Low Temperature Overpressure Protection (LTOP), is revised
to reflect the addition of the second RNS suction relief valve, remove the reference to the
Pressure and Temperature Limits Report (PTLR) for the relief valve lift settings (Limiting
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Condition for Operation (LCO) 3.4.14.a), and identify the Inservice Testing Program (IST) for
the RNS suction relief valve lift settings in Surveillance Requirement (SR) 3.4.14.4 (proposed
SR 3.4.14.5).
When the RCS is aligned to the RNS with RNS suction relief valves OPERABLE, chemical
and volume control system (CVS) valve, CVS-PL-V091, is closed to limit the flow rate to the
capacity of the smaller RNS suction relief valve by directing flow to CVS flow-restricting orifice,
CVS-PY-R10. During this time, the RCS is not depressurized and an RCS vent of ≥ 4.15
square inches is not established (i.e., LCO 3.4.14.b is not met). A change is proposed to
LCO 3.4.14.a to require the CVS makeup line containment isolation valve, CVS-PL-V091, be
closed, along with the existing requirement for the RNS suction relief valve(s) to be
OPERABLE. A new Condition B is added to Technical Specification 3.4.14 to address the
condition in which CVS-PL-V091 is not closed. A Note is added to clarify that this condition is
not applicable when an RCS vent of ≥ 4.15 square inches is available. The added Required
Action B.1 requires closure of CVS-PL-V091 within a Completion Time of one hour, and the
existing Condition C (revised to Condition D) is revised to include the new condition for
CVS-PL-V091 closure as one of the reasons that LTOP methods are inoperable. A new
surveillance (new SR 3.4.14.3) is added to verify that the CVS makeup line containment
isolation valve, CVS-PL-0V91, is closed.
To accommodate installation of the added relief valve, RNS-PL-V020, the inlet to the
current 3-inch pipe line to the current RNS relief valve, RNS-PL-V021, is moved to the main
10-inch RNS suction line. In addition, to reduce relief valve chattering due to relief valve inlet
pressure drop and ensure stability of valve performance, the 3-inch relief valve is relocated
closer to the main process line. This change to reduce valve chattering, increase valve
stability, and provide compliance with ASME Section III, NC-7141 requirements is described
further below. The inlet pipe to the added RNS relief valve, RNS-PL-V020, is connected to
the CVS by the current 3-inch RNS line connection previously used for RNS-PL-V021, as
shown in the proposed changes to UFSAR Figure 5.4-7.
Additionally, Tier 1 Figure 2.2.1-1, for penetration P19, inaccurately depicts the class break
for containment isolation valve RNS-PL-V061. The class break is illustrated backwards.
Currently, the figure shows the RNS-PL-V061 as nonsafety (N) breaking to Class 2 (2) piping.
A change is proposed to reverse the class break depicted on Tier 1 Figure 2.2.1-1 by showing
the class break from 2-to-N instead of the current N-to-2, consistent with Tier 1 Figure 2.3.6-1.
Licensing Basis Change Descriptions
The following changes are proposed to COL Appendix A information:
COL Appendix A, Technical Specification 3.4.14:
x
x
x
x
x

Revise to address the addition of the new valve. Change “valve” to “valves.”
Revise grammar to identify verification of each valve.
Revise LCO to identify closure of CVS-PL-V091 for LCO 3.4.14.a.
Add new action to support closure of CVS-PL-V091.
Add new SR 3.4.14.3.
Add “in accordance with the Inservice Testing Program” to existing SR 3.4.14.4
(proposed SR 3.4.14.5).
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x

Reformat numbering as necessary.

The following changes to COL Appendix C (and corresponding Tier 1) information are
proposed:
COL Appendix C (and plant-specific Tier 1) Figure 2.2.1-1:
x Add RNS relief valve, RNS-PL-V020, and reconfigure piping.
x Revise class break for RNS-PL-V061 from nonsafety (N) to Class 2 (2), to
Class 2 (2) to nonsafety (N).
COL Appendix C (and plant-specific Tier 1) Table 2.3.6-1:
x Add RNS relief valve, RNS-PL-V020, and designated parameters as shown on
the markups.
COL Appendix C (and plant-specific Tier 1) Table 2.3.6-2:
x Add the pipe line number, RNS-L090, for RNS suction line LTOP relief.
COL Appendix C (and plant-specific Tier 1) Table 2.3.6-4, ITAAC Nos. 2.3.06.09a.i &
2.3.06.09a.ii:
x Change “valve” to “valves.”
x Specify the valves are inspected, verified for their flow rate capacities, and
identified on the report.
COL Appendix C (and plant-specific Tier 1) Figure 2.3.6-1:
x Add RNS relief valve, RNS-PL-V020, and reconfigure piping.
The following changes to Tier 2 information in the UFSAR are proposed:
UFSAR Table 1.6-1:
x Revise WCAP-15993 from “Revision 1, March 2003” to “Revision 2.”
UFSAR Subsection 1.9.4.2.3:
x Change “valve” to “valves” and revise verb usage.
UFSAR Subsection 1.9.6:
x Revise Reference 56 for WCAP-15993 from “Revision 1, March 2003” to
“Revision 2.”
UFSAR Table 3.2-3:
x Add RNS relief valve, RNS-PL-V020, and designated design information as
shown on the markups.
UFSAR Subsection 3.9.1.1.2.6:
x Change “valve” to “valves” and revise verb usage. Revise “safety” to “relief.”
UFSAR Subsection 3.9.3.3.2:
x Change “valve” to “valves” and revise verb usage.
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UFSAR Table 3.9-12:
x Add RNS relief valve, RNS-PL-V020, and designated design information as
shown on the markups.
UFSAR Table 3.9-16:
x Add RNS relief valve, RNS-PL-V020, and designated design and inservice
testing information as shown on the markups.
x Revise Note 9 to identify plural relief valves.
UFSAR Table 3.11-1:
x Add RNS relief valve, RNS-PL-V020, and designated design information as
shown on the markups.
UFSAR Table 3I.6-3:
x Add RNS relief valve, RNS-PL-V020, and designated design information as
shown on the markups.
UFSAR Subsection 5.2.2:
x Change “a relief valve” to “relief valves.” Change “valve” to “valves”.
UFSAR Subsection 5.2.2.1:
x Change “valve” to “valves” and revise verb usage. Change “pressure” to
“pressures.”
x Change “two makeup pumps” to “one or both makeup pumps.”
UFSAR Subsection 5.2.2.2:
x Change “valve” to “valves” and revise verb usage. Change “pressure” to
“pressures.”
UFSAR Subsection 5.2.2.3:
x Change “valve” to “valves.”
UFSAR Subsection 5.2.2.4:
x Change “valve” to “valves” and revise verb usage. Change “component” to
“components.”
UFSAR Subsection 5.3.6.1:
x Change “valve” to “valves” and revise verb usage. Change “pressure” to
“pressures.”
x Change “LTOP system” to “LTOP analysis.”
UFSAR Subsection 5.4.7.2:
x Change “valve” to “valves” and revise verb usage. Identify two valves instead of
one.
x Remove “safety” from description of relief valves.
UFSAR Subsection 5.4.7.2.2:
x Change “valve” to “valves” and revise verb usage.
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UFSAR Subsection 5.4.7.6.1.1
x Add RNS relief valve, RNS-PL-V020. Change “valve” to “valves” and revise verb
usage. Revise grammar to identify there are two relief valves.
x Change “line” to “lines.”
UFSAR Subsection 5.4.9:
x Change “valve” to “valves” and revise verb usage.
UFSAR Subsection 5.4.9.1:
x Change “valve” to “valves.”
x Revise “safety” to “relief” valve.
x Change “both” to “one or both” to describe makeup pump flow.
UFSAR Subsection 5.4.9.2:
x Change “valve” to “valves” and revise verb usage.
x Change “containment atmosphere” to “containment sump.”
UFSAR Subsection 5.4.9.3:
x Change “valve” to “valves” and revise verb usage. Change “pressure” to
“pressures.”
UFSAR Subsection 5.4.9.4:
x Change “valve” to “valves” and revise verb usage.
x Revise grammar to identify there are two relief devices, each with a set pressure
less than RCS design pressure.
UFSAR Subsection 5.4.11:
x Change “safety valve” to “relief valves.” Revise verb usage.
x Change “containment atmosphere” to “containment sump.”
UFSAR Table 5.4-17:
x Incorporate design information for RNS-PL-V020 as shown in the markups.
UFSAR Figure 5.4-6:
x Add second RNS relief valve which discharges to the WLS containment sump.
UFSAR Figure 5.4-7:
x Add RNS relief valve, RNS-PL-V020, and reconfigure piping.
UFSAR Table 6.2.3-1:
x Add RNS-PL-V020 and associated table parameters.
UFSAR Subsection 6.3.3.4.2:
x Change “the normal residual heat removal system relief valve” to “one or both of
the normal residual heat removal system relief valves.” Revise grammar
accordingly.
x Revise text with editorial changes including removing “which” and changing “core
make tanks” to “core makeup tanks.”
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UFSAR Subsection 14.2.9.2.4:
x Change “valve” to “valves.” Revise grammar accordingly.
UFSAR Table 19.59-18:
x Change “valve” to “valves.”
UFSAR Subsection 19E.2.2.2.3:
x Change “valve” to “valves.” Change “setpoint” to “setpoints.”
UFSAR Subsection 19E.2.4.2.7:
x Change “valve” to “valves” and revise verb usage.
UFSAR Subsection 19E.3.1.3.1:
x Change “setpoint” to “setpoints.”
UFSAR Subsection 19E.4.6:
x Change “valve” to “valves.”
UFSAR Subsection 19E.4.10.1:
x Change “valve” to “valves” and revise verb usage.
WCAP-15993:
x Revise to identify the addition of the second relief valve.
For Information Only:
Technical Specifications Bases 3.4.14:
x
x
x
x
x
x
x

Change “valve” to “valves” and revise verb usage. Change one valve to two valves.
Identify tag number and size of relief valves. Revise grammar for consistency.
Add identification of CVS-PL-V091 to Background section.
Revise Applicable Safety Analyses to identify operation of “one or both” CVS
makeup pumps during a mass input transient and the limited flow restrictions via
CVS-PL-V091 closure.
Revise LCO description to remove PTLR reference and discuss closure of
CVS-PL-V091.
Revise Actions to include CVS-PL-V091 closure; format as needed and include
completion times.
Add new Surveillance Requirement 3.4.14.3 and associated text. Reformat
surveillance requirement numbering as necessary.
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3. TECHNICAL EVALUATION
As described in UFSAR Subsection 5.4.7, the RNS performs the following applicable
functions related to the proposed activity:
•

RCS shutdown heat removal – remove heat from the core and the RCS during
shutdown operations

•

LTOP – provide LTOP for the RCS during refueling, startup, and shutdown
operations

•

Containment isolation of RNS lines penetrating containment

The safety-related functions of the RNS include isolation of the RNS lines penetrating
containment, preservation of the RCS pressure boundary and provision of a flow path for
long-term post-accident makeup to the containment inventory. Following cooldown, the RNS
removes heat from the core and the RCS during plant shutdown. The system is designed to
limit the RCS pressure to within the limits specified in 10 CFR 50, Appendix G. LTOP is
currently provided by a relief valve, RNS-PL-V021, in the suction line of the RNS. This relief
valve is spring-loaded, self-actuated by direct fluid pressure and discharges to the WLS
containment sump. The relief valve also prevents overpressurization of the RNS and serves
as a containment isolation valve when isolation of RNS lines is required during accident
conditions as identified in UFSAR Subsection 5.4.7.
These design changes are proposed in the following sections of the licensing basis:
COL Appendix A, Technical Specification 3.4.14, Low Temperature Overpressure Protection
(LTOP)
Limiting Condition for Operation (LCO) 3.4.14 is revised to reflect the addition of a second
RNS suction relief valve. The description “with a lift setting within the limit specified in the
[Pressure and Temperature Limits Report] PTLR” is removed as the PTLR does not
specifically identify the lift settings of the relief valves. The plant-specific LTOP analysis
evaluates the potential LTOP events and provides the lift settings against the
pressure/temperature (P/T) curves to provide assurance that the valves will relieve
pressure in accordance with their setpoints and pressures observed in the RNS pipe lines.
Removing the incorrect reference to the location where the settings are specified does not
affect the requirement for the relief valve settings to support LTOP analyses. Including a
reference to the Inservice Testing Program for the lift settings in SR 3.4.14.5 (the revised
number per this LAR) establishes a presentation consistent with similar surveillance SR
3.4.6.1 for pressurizer safety valves. This change does not adversely affect compliance
with LCO 3.4.14 as the RNS suction relief valves remain an overpressure protection
method. Lift settings are appropriately verified in Surveillance Requirement (SR) 3.4.14.5
(previously SR 3.4.14.4) consistent with methods used in other Technical Specifications.
LCO 3.4.14.a is revised to require the CVS makeup line containment isolation valve,
CVS-PL-V091, be closed, along with the existing requirement for the RNS suction relief
valve(s) to be OPERABLE. CVS-PL-V091 is required to be closed when the RNS is
aligned to the RCS. During this time, the RCS is not depressurized and an RCS vent
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of ≥ 4.15 square inches is not established (i.e., LCO 3.4.14.b is not met). The closure of
CVS-PL-V091 directs CVS flow to the flow-restricting orifice, CVS-PY-R10, and limits flow
to the 50 gpm capacity of the smaller RNS relief valve, RNS-PL-V020, during mass and
heat input transients. This change supports LTOP functions and reduces potential chatter
in the existing RNS relief valve, RNS-PL-V021, during LTOP events.
The existing LCO 3.4.14.b LTOP method to depressurize the RCS and establish an RCS
vent of ≥ 4.15 square inches is not adversely impacted by this change. With the RCS
depressurized, a vent size of 4.15 square inches is capable of mitigating a limiting
overpressure transient. The area of the vent is equivalent to the area of the inlet pipe to
the larger RNS suction relief valve so that the capacity of the vent is greater than the
combined choked flow areas of RNS-PL-V020 (0.11 square inches) and RNS-PL-V021
(2.07 square inches). Therefore, if a vent of 4.15 square inches or more is open, the choke
flow at ≤ 275°F required to exceed the 470 psig set pressure of RNS-PL-V020 or the
reactor vessel pressure limit of 621 psig at 275°F, is much greater than the CVS mass
injection capability of the volumetric expansion caused by starting an RCP. Neither the P/T
limit curve nor 110% of the design pressure of the RNS is exceeded if a vent of 4.15
square inches is established.
A new Condition B is added to Technical Specification 3.4.14 to address the condition in
which CVS-PL-V091 is not closed. A Note is added to clarify that this condition is not
applicable when an RCS vent of ≥ 4.15 square inches is available. The added Required
Action B.1 requires closure of CVS-PL-V091 within a Completion Time of one hour.
Additionally, the existing Condition C (revised to Condition D) is revised to include the new
condition for CVS-PL-V091 closure as one of the reasons that LTOP methods are
inoperable.
The added condition and associated required action assures that
LCO 3.4.14.a (i.e., RNS relief valves are OPERABLE and CVS-PL-V091 is closed) is met
when the plant operates in applicable MODES of operation. Revision to Required
Action D.1 (current Required Action C.1) is proposed to identify the restoration of two RNS
suction relief valves. This change is consistent with the addition of the smaller RNS relief
valve, which is identified in the proposed change to LCO 3.4.14. The Completion Time of
12 hours is not changed.
A new surveillance (new SR 3.4.14.3) is added to verify that the CVS makeup line
containment isolation valve, CVS-PL-0V91, is closed. A Note is added to clarify that this
surveillance is only required to be met when complying with LCO 3.4.14.a (i.e., RNS
suction relief valves are operable). A Frequency of 12 hours is specified, which is sufficient
considering other indications and alarms available to the operator in the main control room
to verify the required status of the equipment. The addition of SR 3.4.14.3 limits the
potential for an LTOP event by limiting mass and heat injection capabilities to the capacity
of the smaller RNS relief valve, RNS-PL-V020, and reducing potential chatter of the
current RNS relief valve, RNS-PL-V021. The change to verify the isolation of the CVS
valve, CVS-PL-V091, does not adversely impact the function of the containment isolation
valve or the CVS.
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Surveillance Requirement (SR) 3.4.14.5 (previously SR 3.4.14.4) is revised to verify the
lift settings of each RNS suction relief valve, thereby including the addition of the smaller
RNS relief valve. The surveillance is also revised to identify lift settings must be verified
in accordance with the Inservice Testing (IST) Program. This change to the surveillance
is consistent with typical verification of expected valve operation within the Technical
Specifications. The frequency is not changed as the frequency of the surveillance is in
accordance with the IST Program for both the existing and added RNS relief valves.
Adding the verification of the lift setting of the added RNS relief valve, RNS-PL-V020, to
the surveillance requirements does not adversely affect the surveillance as it is performed
in accordance with the IST Program and in the same manner as the current RNS relief
valve, RNS-PL-V021. The surveillance is therefore performed in the same manner for both
RNS relief valves.
The changes to the TS do not adversely impact the RNS design function as the
overpressure protection provided by the RNS relief valves is not changed. The addition of
the 1-inch RNS relief valve, RNS-PL-V020, aids in reducing chattering of the larger RNS
relief valve, RNS-PL-V021, and supports continued operability and reliability of the RNS
for LTOP. The changes regarding closure of the CVS makeup line containment isolation
valve, CVS-PL-V091, demonstrate consistency with the intent of the change to add a
smaller RNS relief valve, to limit the potential for an LTOP event by limiting mass and heat
injection capabilities to the capacity of the smaller RNS relief valve, RNS-PL-V020, and
reducing potential chatter of the current RNS relief valve, RNS-PL-V021. The operation
and restoration of two relief valves does not adversely impact the ability to maintain
Technical Specifications as the LCO requires that both RNS relief valves be operable as
one of the chosen methods for LTOP. Adding the verification of the lift setting of the new
RNS relief valve to the surveillance requirements does not adversely affect the
surveillance as it is performed in accordance with the IST Program, which already
captures the requirements for the existing RNS relief valve, RNS-PL-V021, and includes
testing of the added RNS relief valve. The surveillance is therefore performed in the same
manner for both RNS relief valves. Operability of the identified LTOP methods are not
adversely impacted as proposed changes further support minimizing the impact of LTOP
events by limiting transients and reducing RNS relief valve chatter. Other Technical
Specifications are not changed or impacted by this activity.
COL Appendix C (and plant-specific Tier 1) Figure 2.2.1-1, Containment System
This figure is revised to add relief valve, RNS-PL-V020. The addition of the RNS relief
valve reduces chattering in the current RNS relief valve, RNS-PL-V021, by lifting prior to
RNS-PL-V021 during mass input transients. Additionally, the added relief valve,
RNS-PL-V020, lifts during mass and heat input transients along with valve, RNS-PL-V021,
if pressure exceeds the pressure setpoint for valve RNS-PL-V020. Piping configuration
changes accommodate the installation of the added valve. The class break for
RNS-PL-V061 is revised from nonsafety to Class 2 (N/2) to Class 2 to nonsafety (2/N) to
reflect the change in piping class following the valve. This change is consistent with the
class break as shown in Tier 1 Figure 2.3.6-1 and the identification of RNS-PL-V061 as
an ASME Code Section III, Class 2 component in UFSAR Table 3.2-3. There are no
adverse impacts to the equipment qualification or piping design requirements as
RNS-PL-V061 is a safety-related valve and is connected to safety-related piping.
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COL Appendix C (and plant-specific Tier 1) Table 2.3.6-1
This table is revised to add relief valve, RNS-PL-V020, as an ASME Code Section III,
seismic Category I component. The classification of remotely operated valves, Class 1E
qualification, and identification of safety-related display, controls for protection and safety
monitoring system (PMS), and loss of motive power position are identified as
non-applicable as this valve is mechanical in operation. There are no adverse impacts to
the LTOP or RNS overpressure design functions as the new valve is designed and
constructed in accordance with ASME Code Section III requirements, consistent with the
current RNS relief valve, RNS-PL-V021, which is already identified in the table.
COL Appendix C (and plant-specific Tier 1) Table 2.3.6-2
This table is revised to add relief valve pipe line number, RNS-L090, to identify the new
RNS suction line to LTOP relief valve, RNS-PL-V020. Functional capability, ASME Code
applicability, and leak-before-break treatment is consistent with the existing pipe line,
RNS-L040, to LTOP relief valve, RNS-PL-V021. There are no adverse impacts to the
table as the pressure boundary welds in this piping meet ASME Code Section III
requirements. There are no adverse impacts to the existing suction line and LTOP relief
currently identified in this table.
COL Appendix C (and plant-specific Tier 1) Table 2.3.6-4
Inspections, Tests, Analyses, and Acceptance Criteria (ITAAC) Nos. 2.3.06.09a.i
and 2.3.06.09a.ii are revised to identify that inspections are conducted on both of the
LTOP relief valves instead of the one current valve, RNS-PL-V021. This ITAAC is also
changed to verify the rated capacities recorded on both valves’ vendor code plates align
with the flow required as described in the LTOP evaluations. This is acceptable as the
smaller valve, RNS-PL-V020, is credited in the LTOP evaluation and required flow rates
can be verified. Inspection methods and acceptance criteria are not changed by this
activity as LTOP functions for the RCS during shutdown are not changed. The addition of
the RNS relief valve, RNS-PL-V020, reduces chattering in the current RNS valve,
RNS-PL-V021, and provides stability for LTOP events.
COL Appendix C (and plant-specific Tier 1) Figure 2.3.6-1, Normal Residual Heat Removal
System
This figure is revised to add relief valve, RNS-PL-V020. The addition of the RNS relief
valve reduces chattering in the existing RNS valve, RNS-PL-V021, and provides stability
for LTOP events. Piping configuration changes are made to accommodate the installation
of the added valve.
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Tier 2
UFSAR Table 1.6-1, Material Referenced
The revision level of WCAP-15993 is changed from Revision 1 to Revision 2 and the given
date of March 2003 is removed. This WCAP is revised to address the addition of RNS
relief valve, RNS-PL-V020. The revision to WCAP-15993 is described below. There are
no adverse impacts to the identified material that is incorporated by reference.
UFSAR Subsection 1.9.6, References
The revision level of WCAP-15993 is changed from Revision 1 to Revision 2 as this WCAP
is revised to address the addition of the RNS relief valve, RNS-PL-V020. The revision to
WCAP-15993 is described below. There are no adverse impacts to the references and
their use in relation to licensing information. No other references are impacted.
UFSAR Table 3.2-3, AP1000 Classification of Mechanical and Fluid Systems, Components
and Equipment
This table is revised to add RNS relief valve, RNS-PL-V020, as the valve is a safetyrelated, ASME Section III, Class 2 valve, which is classified as seismic Category I. No
comments are added. The addition of the 1-inch RNS relief valve is consistent with the
current RNS relief valve, RNS-PL-V021, which is already identified in this table.
UFSAR Table 3.9-12, List of ASME Class 1, 2 and 3 Active Valves
This table is revised to add RNS relief valve, RNS-PL-V020, as an ASME Class active
valve. Function 2 is identified for containment isolation functionality consistent with the
current RNS relief valve, RNS-PL-V021.
UFSAR Table 3.9-16, Valve Inservice Test (IST) Requirements
This table is revised to add RNS relief valve, RNS-PL-V020, to the IST program. “Relief”
is identified as the type of valve. The active functions of containment isolation and safety
seat leakage are listed consistent with the functions of the existing RNS relief valve,
RNS-PL-V021.
Category AC, which represents valves with both seat leakage
requirements and self-actuated valves that actuate in response to pressure to fulfill its
required function, is identified for the applicable IST Category. Required inservice testing
is identified in UFSAR Subsection 3.9.5.2.2, Valve Testing. The identified testing required
for the added valve is containment isolation leak testing every two years and inservice
testing every 10 years per requirements for ASME Class 2 valves. Additionally, 20% of
the valves from each valve group are tested every 4 years for ASME Class 2 devices.
Note 9 of this table is revised to identify plural relief valves. This change does not affect
the intent of the note. The IST program is not adversely impacted by the addition of
RNS-PL-V020 as testing requirements are consistent with the current RNS relief valve,
RNS-PL-V021.
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UFSAR Table 3.11-1, Environmentally Qualified Electrical and Mechanical Equipment
This table is revised to add RNS relief valve, RNS-PL-V020, as the valve is mechanical
equipment and is required to be qualified for a harsh environment. This valve is located
in environmental zone 1 (containment). The function listed for the valve is “ESF” for
engineered safety features as the relief valve functions to localize, control, mitigate and
terminate accidents and maintain radiation exposure levels to the public below applicable
limits and guidelines in accordance with the definition of engineered safety features in
UFSAR Chapter 6. The operating time required following an accident is 24 hours based
on post-accident operability requirements for the safety-related function of relieving
pressure as necessary. The qualification program for the valve is designated by M* to
represent the mechanical equipment program and a harsh environment as the valve is
mechanical in operation and located in a harsh environment. Equipment qualified for a
harsh environment has a qualified life of 60 years and is designed to perform under the
harsh environmental conditions. The valve is designed to withstand harsh environment
conditions and does not contain material that degrades in a harsh environment. The
addition of this valve to UFSAR Table 3.11-1 is consistent with the current RNS relief
valve, RNS-PL-V021, which is already identified in the table.
UFSAR Table 3I.6-3, List of AP1000 Safety-Related Electrical and Mechanical Equipment Not
High Frequency Sensitive
This table is revised to add RNS relief valve, RNS-PL-V020, as the valve is safety-related
equipment which is not sensitive to high frequencies. Comment 2 is listed for the valve to
denote AP1000 safety-related seismically qualified valves in accordance with the ASME
Code for structural integrity to a maximum acceleration of 6g in all three principal
orthogonal axes. This comment is appropriate as this valve is designed to ASME Code
Section III and is designated as seismic Category I. The addition of RNS relief valve,
RNS-PL-V020, to UFSAR Table 3I.6-3 is consistent with the current RNS relief valve,
RNS-PL-V021, which is already identified in the table.
UFSAR Subsection 5.2.2.1, Design Bases
This section is revised to identify plural relief valves which provide LTOP for the RCS. The
valves are sized appropriately for overpressure protection during the identified credible
events with a water-solid pressurizer. Additionally, the mass input transient description is
revised to clarify the flow rate postulated for a mass input transient is based on the flow
from one or both CVS makeup pumps instead of both pumps. This is consistent with the
LTOP analysis which identifies the RNS relief valves are relied upon for overpressure
protection when one or both CVS makeup pumps are operating. This change is also made
in Technical Specification 3.4.14 Bases. UFSAR Subsection 5.2.2.1 is also revised to
identify both of the RNS relief valves have set pressures which are established based on
the lower values of the RNS design pressure and low-temperature pressure limits for the
reactor vessel. The changes do not adversely impact the credible events which may
require overpressure protection. The changes do not adversely affect the ability of the
relief valves to maintain the pressure in the RCS.
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UFSAR Subsection 5.4.7.2, System Description
This section is revised to identify the “safety valve” as “two relief valves” which are used
for overpressure protection in the RNS. The use of the term “safety valves” or “safety relief
valves” is not inaccurate; however, the term “relief valves” more accurately reflects the
function of the current and added valves, RNS-PL-V021 and RNS-PL-V020, respectively,
which are designed to relieve overpressurization in the line while minimizing valve cycling.
Referring to valves RNS-PL-V021 and RNS-PL-V020 as relief valves is also consistent
with discussion of these two valves elsewhere in the licensing basis. The changes do not
adversely impact the system description or function as the proposed RNS relief valve
supports the same function as the current RNS relief valve, but at a different relieving
pressure and capacity.
UFSAR Subsection 5.4.9.1, Design Bases
This section is revised to identify the “safety valve” as “relief valves” on the suction line of
the RNS. The use of the term “safety valves” or “safety relief valves” is not inaccurate;
however, the term “relief valves” more accurately reflects the function of the current and
added valves, RNS-PL-V021 and RNS-PL-V020, respectively, which are designed to
relieve overpressurization in the line while minimizing valve cycling. Referring to valves
RNS-PL-V021 and RNS-PL-V020 as relief valves is also consistent with discussion of
these two valves elsewhere in the licensing basis. Additionally, UFSAR Subsection
5.4.9.1 is revised to identify that the relief valves can accommodate flow for one or both
CVS makeup pumps in accordance with the expected mass input transient. The design
bases for the pressure relief devices are not adversely impacted as the function of the
relief devices is not changed. The conclusion of the paragraph, to identify that use of the
RNS relief valves at elevated temperatures in post-accident environments is not
anticipated, is not changed.
UFSAR Subsection 5.4.11, Pressurizer Relief Discharge
This section is revised to identify the “safety valve” as “relief valves” on RNS discharge
into the containment sump. The use of the term “safety valves” or “safety relief valves” is
not inaccurate; however, the term “relief valves” more accurately reflects the function of
the current and added valves, RNS-PL-V021 and RNS-PL-V020, respectively, which are
designed to relieve overpressurization in the line while minimizing valve cycling. Referring
to valves RNS-PL-V021 and RNS-PL-V020 as relief valves is also consistent with
discussion of these two valves elsewhere in the licensing basis. In accordance with the
change, the plural relief valves are used to describe the components which provide
overpressure protection.
Additionally, “containment atmosphere” is changed to
“containment sump” consistent with UFSAR Figure 5.4-7 to identify the location to which
the RNS relief valves discharge. The changes do not adversely impact the identification
of pressurizer relief discharge components or their functions.
UFSAR Table 5.4-17, Pressurizer Safety Valves – Design Parameters
The design parameters of the RNS relief valve are revised. The number of valves is
changed from one to two to reflect the addition of RNS-PL-V020. The nominal relieving
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capacity per valve is revised to add 50 gpm for the new relief valve, RNS-PL-V020. The
nominal set pressure is revised to add 470* psig for the new relief valve, RNS-PL-V020.
The full-open pressure, with accumulation is revised to add 517* psig for the new relief
valve, RNS-PL-V020. The changes identify the design parameters of RNS relief valve,
RNS-PL-V020, and do not adversely impact the purpose of the table to provide design
information for the pressurizer safety valves and the current RNS relief valve. The * refers
to a note which refers to UFSAR Subsection 5.4.9.3 for further discussion on set pressure.
This note is not changed by this activity.
UFSAR Figure 5.4-6, Normal Residual Heat Removal System
This figure is revised to illustrate two relief valves. The figure is also revised to indicate
that the relief valves discharge to the WLS containment sump instead of containment
atmosphere, consistent with UFSAR Figure 5.4-7. The current relief valve piping is
reconfigured to accommodate the addition of the added relief valve. There are no adverse
impacts to the figure or operation of the current relief valve and RNS as the function of the
added relief valve supports the relief and overpressure protection of the RNS and RCS.
The addition of RNS relief valve, RNS-PL-V020, reduces chattering in the existing RNS
valve, RNS-PL-V021, and provides stability for the LTOP events.
UFSAR Figure 5.4-7, Normal Residual Heat Removal System Piping and Instrument Diagram
This figure is revised to add RNS relief valve, RNS-PL-V020. Piping for the current relief
valve, RNS-PL-V021, is reconfigured to accommodate the installation of the added relief
valve, RNS-PL-V020. There are no adverse impacts to the figure or operation of the
existing relief valve and RNS as the function of the added relief valve supports the relief
and overpressure protection of the RNS and RCS. The addition of the RNS relief valve
reduces chattering in the current RNS relief valve, RNS-PL-V021, and provides stability
for the LTOP events.
UFSAR Table 6.2.3-1, Containment Mechanical Penetrations and Isolation Valves
This table is revised to add RNS relief valve, RNS-PL-V020, to the containment
penetrations identified for the penetration from the RCS to residual heat removal (RHR)
pump suction for the RNS. The system, line, flow and closed system IRC identifications
are not changed. The addition of this valve does not add a new penetration to
containment; however, the new RNS relief valve acts as part of containment isolation,
consistent with the function of the current RNS relief valve, RNS-PL-V021. No pipe length
is identified as the added valve is located off the main RNS line in the 3-inch line from
the CVS. Pipe lengths are only provided for the nominal length of pipe to the outboard
containment isolation valve. Since the RNS suction relief valves are located within
containment, a pipe length is not designated. This is consistent with the existing valves
listed in the table. DCD Subsection 5.4.7 is identified as the location of pertinent design
information consistent with the existing RNS relief valve. The signal is identified as “None”
as the added relief valve, RNS-PL-V020, is mechanical in nature and does not provide a
signal to the control room for indication. Closure time is identified as not applicable (N/A)
as the valve does not maintain a required valve closure stroke time. The test type is
identified as “C” to represent a local leak rate test consistent with the current RNS relief
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valve, RNS-PL-V021, for fluid systems as designated by 10 CFR 50 Appendix J. The
medium of “air” is not changed as the added RNS relief valve, RNS-PL-V020, is tested in
the same manner and using the same medium as the current RNS relief valve,
RNS-PL-V021. The pressurization direction is identified as forward to represent high
pressure on containment side, consistent with the design of the valve to relieve pressure
on the containment side to provide overpressure protection. There are no adverse
impacts to the function of the current RNS relief valve, RNS-PL-V021, by the changes
proposed to this table. The design of containment isolation is not adversely impacted as
the added RNS relief valve supports design functions as necessary.
UFSAR Table 19.59-18, AP1000 PRA-Based Insights
This table is revised to identify the addition of the new RNS relief valve, RNS-PL-V020, to
support maintaining LTOP to ensure that the reactor vessel pressure and temperature
limits are not exceeded during shutdown conditions. This table is revised to identify
isolation of plural RNS relief valves is permitted during shutdown conditions, consistent
with current probabilistic risk assessment (PRA)-based assumptions for the current RNS
relief valve, RNS-PL-V021. The changes do not adversely impact PRA assumptions or
PRA-based calculations as the assumption itself is not changed. Only “valve” is changed
to “valves.” Assumptions are associated with COL Appendix A, LCO 3.4.14 which are
revised as described above.
WCAP-15993, Evaluation of the AP1000 Conformance to Inter-System Loss-of-Coolant
Accident Acceptance Criteria, Revision 1
WCAP-15993 is incorporated by reference into the licensing basis. This WCAP is revised
to Revision 2 to identify the addition of the new RNS relief valve. Specifically,
Section 3.1.2, Figure 3-1, and Section 3.2.2 of WCAP-15993 are revised to identify that
there are two RNS relief valves. [Note – Figure 3-1 is replaced in its entirety with the most
current RNS piping and instrumentation diagram.] The discussion, which identifies the
function of the relief valve to provide LTOP of the RCS, is not adversely impacted as LTOP
functions are not changed. Reduction of the risk to overpressurize the low-pressure
portions of the RNS is not changed. Conclusions and results are not changed, which
reiterate the RNS meets the acceptance criteria for inter-system loss-of-coolant accident
(ISLOCA) because the system is designed to either full RCS pressure or an ultimate
rupture strength pressure equal to the RCS design pressure. The addition of the second
relief valve to the RNS suction piping inside of containment does not impact the ISLOCA
criteria. Additionally, an editorial change is made to revise a tag number from “V11” to
“V011” consistent with the other valve tag numbers identified. This activity does not
adversely impact the intent of the WCAP to evaluate systems that interface with the RCS
to demonstrate that the design meets the ISLOCA acceptance criteria. The activity does
not change the plant response to ISLOCAs, nor does it adversely impact any systems,
structures or components (SSCs) described in the WCAP.
The following licensing sections are also revised to identify the addition of the 1″ RNS relief
valve, RNS-PL-V020, but do not adversely impact the identified RNS design functions,
including the relief function of the current RNS relief valve, RNS-PL-V021. The changes are
made for consistency only and do not adversely impact technical information or design
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functions. Changes are made to identify “valves” where “valve” was previously used to identify
the single RNS relief valve. Verb usage is revised as necessary. Similarly, design parameters
such as “set pressure” may be revised to “set pressures” to identify that each valve maintains
its own set pressure. The changes do not represent a technical change that impacts the
design information described.
As described above, the added RNS relief valve,
RNS-PL-V020, provides the same LTOP functions as the current RNS relief valve, but lifts at
a lower set pressure to reduce chattering in the current relief valve, RNS-PL-V021, and
support LTOP functions.
• UFSAR Subsection 1.9.4.2.3, Issue 94, Additional Low-Temperature Overpressure
Protection for Light Water Reactors
• UFSAR Subsection 3.9.1.1.2.6, Cold Overpressure
• UFSAR Subsection 3.9.3.3.2, Pressure Relief Devices for Class 2 Systems and
Components
• UFSAR Subsection 5.2.2, Overpressure Protection
• UFSAR Subsection 5.2.2.2, Design Evaluation
• UFSAR Subsection 5.2.2.3, Piping and Instrumentation Diagrams
• UFSAR Subsection 5.2.2.4, Equipment and Component Description
• UFSAR Subsection 5.3.6.1, Pressure-Temperature Limit Curves
• UFSAR Subsection 5.4.7.2.2, Design Features Addressing Intersystem LOCA
• UFSAR Subsection 5.4.7.6.1.1, Valve Inspection and Testing
• UFSAR Subsection 5.4.9, Reactor Coolant System Pressure Relief Devices
• UFSAR Subsection 5.4.9.2, Design Description
• UFSAR Subsection 5.4.9.3, Design Evaluation
• UFSAR Subsection 5.4.9.4, Tests and Inspections
• UFSAR Subsection 6.3.3.4.2, Loss of Normal Residual Heat Removal Cooling With
The Reactor Coolant System Pressure Boundary Intact
• UFSAR Subsection 14.2.9.2.4 (g), Normal Residual Heat Removal System Testing
• UFSAR Subsection 19E.2.2.2.3, Steam Generator Cooling in Shutdown Modes
• UFSAR Subsection 19E.2.4.2.7, Normal Residual Heat Removal System Relief Valve
• UFSAR Subsection 19E.3.1.3.1, General Shutdown
• UFSAR Subsection 19E.4.6, Increase in Reactor Coolant Inventory
• UFSAR Subsection 19E.4.10.1, Low Temperature Overpressure Protection
Depending on the magnitude of the temperature mismatch between the steam generator
water and the reactor coolant temperature when an RCP is started, heat input transients might
require the operation of both valves RNS-PL-V020 and RNS-PL-V021 for either reactor vessel
protection or RNS ASME Section III overpressure protection. Heat input transients are
considered limiting when the RNS relief valves are relied upon for overpressure protection.
RNS-PL-V021 operation might be required for a CVS malfunction mass injection event which
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is postulated above 275°F, but below 350°F, if the orifice, CVS-PY-R10, is bypassed and
CVS-PL-V091 is open.
Above 275°F, but below 350°F, the RNS relief valves are required to provide ASME
Section III, ND-7000 protection of RNS (the Class A and B portions of RNS do not require
ASME overpressure protection by relief valves except for a relief valve cracking open due to
thermal expansion of water in isolated piping sections). Above 275°F, but below 350°F, mass
injection rates of up to 175 gpm are possible if it is chosen to bypass CVS-PY-R10 by opening
CVS-PL-V091, yet ASME Section III protection of RNS is required because RCS and RNS
are interconnected when the 175 gpm mass injection event is postulated. However, for
auxiliary relief valves, the ASME Code does not require a relief valve cycling analysis. The
RNS is adequately pressure-protected based upon designing the limiting Class C portions of
RNS with an ultimate rupture strength of 2235 psig, which is reiterated in the licensing basis
related to ISLOCA acceptance criteria.
The performance of the current RNS relief valve, RNS-PL-V021, and required LTOP functions
are not adversely impacted by this change as the current valve continues to lift at the required
set pressure. The addition of RNS relief valve RNS-PL-V020 reduces chattering of the current
RNS relief valve thereby providing reliability and stability during mass input transients. The
proposed change to add the 1-inch RNS relief valve, RNS-PL-V020, supports reduction in
potential chattering and reduction in valve wear. LTOP functions for the added RNS relief
valve, RNS-PL-V020, are the same as the current RNS relief valve, RNS-PL-V021, to prevent
overpressurization of the RCS and protect the integrity of the RCS pressure boundary. Both
RNS relief valves provide relief operation to limit an increasing pressure event.
Pressure-temperature limits for the reactor vessel are not changed. Other Technical
Specifications are not adversely impacted by this change.
Conclusions for potential accidents evaluated in safety analyses are not adversely impacted
as overpressure events are not described and the current RNS relief valve, RNS-PL-V021, is
not credited for analyzed events. RNS overpressure events described in UFSAR Subsection
6.3.3.4.2 are not adversely impacted as the addition of the second relief valve supports the
design function to relieve pressure in the RNS as necessary. As described above, this section
is revised to include the addition of the smaller relief valve, RNS-PL-V020. Transient
conditions, including mass input and heat input are not changed and the probability of events
is not increased, as the added RNS relief valve supports LTOP functions. Overpressure
protection, as described in UFSAR Subsection 5.2.2, is not adversely impacted as the
proposed RNS relief valve, RNS-PL-V020, supports overpressure protection at a lower
capacity and lower set point than the current RNS relief valve, RNS-PL-V021. The change
does not adversely impact the capability of the RNS to protect the RCS from exceeding
pressure and temperature limits in accordance with 10 CFR 50, Appendix G or 110% of the
design pressure of the RNS. The current RNS relief LTOP function is not adversely impacted
as the valve continues to provide relief as required to maintain low pressures in the RCS. The
reactor coolant pressure boundary (RCPB) is maintained by the addition of the valve and the
integrity of the RCPB is not compromised. The proposed changes to the various COL
Appendix C (and plant-specific Tier 1), COL Appendix A Technical Specification and UFSAR
text, tables, and figures consistently identify the addition of the safety-related RNS relief valve,
RNS-PL-V020, and its function to prevent overpressure conditions.
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Proposed changes to add RNS relief valve RNS-PL-V020 do not involve an interface with any
SSC accident initiator or initiating sequence of events related to the accidents evaluated in
the UFSAR. The changes to COL Appendix C (and plant-specific Tier 1), COL Appendix A,
and UFSAR design information do not adversely impact safety-related equipment or a fission
product barrier. No system or equipment qualification is adversely affected by the proposed
changes. The changes do not result in a new failure mode, malfunction or sequence of events
that could adversely affect a radioactive material barrier or safety-related equipment. The
proposed changes do not allow for a new fission product release path, result in a new fission
product barrier failure mode, or create new sequence of events that would result in significant
fuel cladding failures.
The proposed changes do not adversely impact any functions associated with containing,
controlling, channeling, monitoring, or processing radioactive or non-radioactive materials.
The types and quantities of expected plant effluents are not changed. No effluent release
path is associated with these safe shutdown components. Therefore, neither radioactive nor
non-radioactive material effluents are affected by this activity.
The proposed changes to the COL Appendix C (and plant-specific Tier 1) Figure 2.2.1-1 and
2.3.6-1, Tables 2.3.6-1, 2.3.6-2, and 2.3.6-4, COL Appendix A, Technical Specification 3.4.14,
and UFSAR design information do not adversely impact radiologically controlled zones. Plant
radiation zones, radiation controls established to satisfy 10 CFR Part 20 requirements, and
expected amounts and types of radioactive materials are not affected by the proposed
changes. Therefore, individual and cumulative radiation exposures are not significantly
affected by this change.
Summary
The proposed changes to COL Appendix C (and plant-specific Tier 1), COL Appendix A
Technical Specifications, and associated UFSAR design information to add a second smaller
RNS relief valve will not adversely affect safety-related equipment or function, design function,
radioactive material barrier or safety analysis.

4. REGULATORY EVALUATION
4.1

Applicable Regulatory Requirements/Criteria
10 CFR 52.98(c) requires NRC approval for any modification to, addition to, or deletion
from the terms and conditions of a Combined License (COL). This activity involves a
departure from COL Appendix A and Appendix C information and corresponding plantspecific Tier 1 information; therefore, this activity requires a proposed amendment to the
COL. Accordingly, NRC approval is required prior to making the plant-specific changes
in this license amendment request.
10 CFR 52, Appendix D, Section VIII.B.5.a allows an applicant or licensee who
references this appendix to depart from Tier 2 information, without prior NRC approval,
unless the proposed departure involves a change to or departure from Tier 1 information,
Tier 2* information, or the Technical Specifications, or requires a license amendment
under paragraphs B.5.b or B.5.c of the section. The proposed departures from UFSAR
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Tier 2 design information involve changes to information in COL Appendix C (and
corresponding plant-specific Tier 1) Figures 2.2.1-1 and 2.3.6-1, Tables 2.3.6-1, 2.3.6-2,
and 2.3.6-4, and COL Appendix A, Technical Specification 3.4.14, and thus requires
NRC approval for the UFSAR Tier 2 departures.
10 CFR 50, Appendix A, “General Design Criteria for Nuclear Power Plants” General
Design Criterion (GDC) 14 – Reactor coolant pressure boundary. The reactor coolant
pressure boundary (RCPB) shall be designed, fabricated, erected, and tested so as to
have an extremely low probability of abnormal leakage, of rapidly propagating failure,
and of gross rupture.
The proposed changes do not adversely impact the quality of the RCPB. The added
RNS relief valve, RNS-PL-V020, supports LTOP functions. LTOP limits RCS pressure
at low temperatures so that the integrity of the RCPB is not compromised by violating
pressure and temperature limits. Therefore, compliance with GDC-14 is not affected.
10 CFR 50, Appendix A, GDC-16 - Containment design. Reactor containment and
associated systems shall be provided to establish an essentially leak-tight barrier
against the uncontrolled release of radioactivity to the environment and to assure that
the containment design conditions important to safety are not exceeded for as long as
postulated accident conditions require.
The proposed changes do not adversely impact the containment or containment design
as the functions of containment and containment isolation are not changed. The added
relief valve, RNS-PL-V020, reduces chattering of the current RNS valve and supports
LTOP functions. The added relief valve, RNS-PL-V020, performs a containment
isolation function consistent with the current relief valve, RNS-PL-V021. Therefore,
compliance with GDC-16 is not affected.
10 CFR 50, Appendix A, GDC-30 – Quality of reactor coolant pressure boundary.
Components which are part of the reactor coolant pressure boundary shall be designed,
fabricated, erected, and tested to the highest quality standards practical. Means shall be
provided for detecting, and to the extent practical, identifying the location of the source
of reactor coolant leakage.
The proposed changes do not adversely impact the quality of the RCPB. The added
RNS relief valve, RNS-PL-V020, supports LTOP functions. LTOP limits RCS pressure
at low temperatures so that the integrity of the RCPB is not compromised by violating
pressure and temperature limits. Therefore, compliance with GDC-30 is not affected.
10 CFR 50, Appendix A, GDC-34 – Residual heat removal. A system to remove residual
heat shall be provided. The system safety function shall be to transfer fission product
decay heat and other residual heat from the reactor core at a rate such that specified
acceptable fuel design limits and the design conditions of the RCPB are not exceeded.
The proposed changes do not adversely impact the function of the RNS to remove decay
from the core. Therefore, compliance with GDC-34 is not affected.
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10 CFR 50, Appendix A, GDC-54 – Piping systems penetrating containment. Piping
systems penetrating primary reactor containment shall be provided with leak detection,
isolation, and containment capabilities having redundancy, reliability, and performance
capabilities which reflect the importance to safety of isolating these piping systems.
Such piping systems shall be designed with a capability to test periodically the operability
of the isolation valves and associated apparatus and to determine if valve leakage is
within acceptable limits.
The proposed changes do not adversely impact the RNS piping that penetrates
containment. The RNS relief valves are inside containment and discharge to
containment. Piping inside containment is changed to accommodate the installation of
the added relief valve, but the installation of this valve does not impact the piping
penetrating containment. There are no adverse impacts to the RNS piping within
containment. Therefore, compliance with GDC-54 is not affected.
4.2

Precedent
No precedent is identified.

4.3

Significant Hazards Consideration
The requested amendment proposes to depart from approved AP1000 Design Control
Document (DCD) Tier 2 information (text, tables, and figures) as incorporated into the
Updated Final Safety Analysis Report (UFSAR) as plant-specific DCD Tier 2 information,
and involves changes to plant-specific Tier 1 (and associated COL Appendix C)
information and COL Appendix A, Technical Specifications. The requested amendment
proposes changes to add a second normal residual heat removal system (RNS) suction
relief valve (RNS-PL-V020) in parallel to the current RNS suction relief valve
(RNS-PL-V021), with the necessary piping changes to accommodate the installation as
shown in proposed changes to Tier 1 Figures 2.2.1-1 and 2.3.6-1 and Tables 2.3.6-1,
2.3.6-2, and 2.3.6-4. Changes are also proposed to COL Appendix A, Technical
Specification 3.4.14 to address the additional relief valve, and additional operational
restrictions required when RNS relief valves are utilized for low temperature
overpressure protection (LTOP). Additionally, a change to Tier 1 Figure 2.3.6-1 is
proposed to accurately depict the safety class break from containment isolation valve
RNS-PL-V061 and the nonsafety downstream piping.
An evaluation to determine whether or not a significant hazards consideration is involved
with the proposed amendment was completed by focusing on the three standards set
forth in 10 CFR 50.92, “Issuance of amendment,” as discussed below:
4.3.1

Does the proposed amendment involve a significant increase in the
probability or consequences of an accident previously evaluated?
Response: No.
The proposed changes to Combined License (COL) Appendix C (and plantspecific Tier 1) Figures 2.2.1-1 and 2.3.6-1, Tables 2.3.6-1, 2.3.6-2 and 2.3.6-4,
COL Appendix A, Technical Specification 3.4.14 and associated Updated Final
Safety Analysis Report (UFSAR) design information to identify a new normal
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residual heat removal system (RNS) relief valve, RNS-PL-V020, do not
adversely impact accidents previously evaluated in the safety analysis.
Transients that are capable of overpressurizing the reactor coolant system
(RCS) are categorized as either mass or heat input transients. The relief valves
must be capable of passing flow greater than that required for the limiting lowtemperature overpressure protection (LTOP) transients while maintaining RCS
pressure less than the lowest pressure represented by the pressure/temperature
limit curve, 110% of the design pressure of the RNS, or the acceptable RNS relief
valve inlet pressure. The restrictions added to COL Appendix A, Technical
Specification 3.4.14 to close chemical and volume control system (CVS) makeup
line containment isolation valve, CVS-PL-V091, limit flow capacity when the RCS
is aligned to the RNS to support LTOP functions and provide reliable operation
of the RNS relief valves during mass and heat input transients. When
CVS-PL-V091 is open, the RCS is depressurized and an RCS vent of ≥ 4.15
square inches is established. Transient conditions including mass input and heat
input are not changed and probability of events is not increased as the added
RNS relief valve, RNS-PL-V020, supports LTOP functions as required by
Technical Specification 3.4.14. The current 3-inch RNS relief valve is sufficient
to terminate identified transients; however, the added 1-inch RNS relief valve
reduces chatter in the current valve during low flow scenarios.
Responses to mass and heat input transients are not changed as LTOP
functions to prevent overpressurization of the RCS are not changed by this
activity. The added RNS relief valve, RNS-PL-V020, is designed in accordance
with the same requirements as the current RNS relief valve, RNS-PL-V021, but
with a lower flow capacity and functions at a lower setpoint pressure.
Overpressure protection provided by the RNS is not changed. The change does
not adversely impact the capability of the RNS to protect the RCS from
exceeding pressure and temperature limits in accordance with 10 CFR 50,
Appendix G or 110% of the design pressure of the RNS. Changes in piping to
accommodate the addition of the valve and reduce inlet piping losses do not
impact the consequences or probabilities of previously evaluated accidents. The
class break correction for valve RNS-PL-V061, in COL Appendix C (and
plant-specific Tier 1) Figure 2.2.1-1 does not impact accidents previously
evaluated.
No safety-related structure, system, component (SSC) or function is adversely
affected by this change. The change does not involve an interface with any
structure, system, or component (SSC) accident initiator or initiating sequence
of events, and thus, the probabilities of the accidents evaluated in the
plant-specific UFSAR are not affected. The proposed changes do not involve a
change to the predicted radiological releases due to postulated accident
conditions, thus, the consequences of the accidents evaluated in the UFSAR are
not affected.
Therefore, the proposed amendment does not involve a significant increase in
the probability or consequences of an accident previously evaluated.
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4.3.2

Does the proposed amendment create the possibility of a new or different
kind of accident from any accident previously evaluated?
Response: No.
Conclusions of existing analyses are not changed by the proposed change as
LTOP functions provided by both the current and added RNS relief valves
continue to provide the assumed protection for LTOP events. RCS pressure is
maintained within limits by the use of both RNS relief valves. The closure of
CVS-PL-V091 limits flow and reduces the impact of mass and heat input
transients when RNS relief valves are relied upon for overpressure protection.
The proposed change to add the smaller RNS relief valve, RNS-PL-V020, does
not adversely affect safety-related equipment, and does not add any new
interfaces to safety-related SSCs that adversely affect safety functions. The
added RNS relief valve, functions in the same manner as the current RNS relief
valve, but has a lower capacity and lifts at a lower pressure. The added RNS
relief valve also discharges to the liquid radwaste system (WLS) containment
sump. No system or design function or equipment qualification is adversely
affected by these changes as the change does not modify any SSCs that prevent
safety functions from being performed by the RNS and the current relief valve.
The changes do not introduce a new failure mode, malfunction or sequence of
events that could adversely affect safety or safety-related equipment. Piping
changes to accommodate the installation of the new valve do not create the
potential for a new or different kind of accident as the piping requirements are
consistent with those of the current relief valve, and subject to the same pipe
rupture evaluation requirements. LTOP functions are not changed. The class
break correction for valve RNS-PL-V061 does not impact accident analysis or
create a new or different kind of accident as the function of the affected
equipment and piping is not changed.
Therefore, the proposed amendment does not create the possibility of a new or
different kind of accident from any accident previously evaluated.

4.3.3

Does the proposed amendment involve a significant reduction in a margin
of safety?
Response: No.
The proposed changes do not affect safety-related equipment or fission product
barriers. LTOP functions are not adversely impacted as both the current and
added RNS relief valves continue to provide protection from overpressurization.
The added RNS relief valve is designed in accordance with ASME Code
Section III, Class 2, requirements consistent with the current RNS relief valve.
Modified piping is constructed consistent with current design requirements
for RNS piping. The addition of the valve adds safety margin in regards to
transients as the new valve lifts at a lower set pressure than the current valve,
causing flow rates to be lower through the RNS piping. Therefore, margin of
safety is not reduced. The requested changes will not affect any design code,
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function, design analysis, safety analysis input or result, or design/safety margin.
No safety analysis or design basis acceptance limit/criterion is challenged or
exceeded by the requested changes. Transient conditions, including mass input
and heat input, are not changed and margin of safety is not reduced as the added
RNS relief valve supports LTOP functions in the same manner as the current
RNS relief valve.
Therefore, the proposed amendment does not involve a significant reduction in
a margin of safety.
Based on the above, it is concluded that the proposed amendment does not involve a
significant hazards consideration under the standards set forth in 10 CFR 50.92(c), and,
accordingly, a finding of “no significant hazards consideration” is justified.
4.4

Conclusions
In conclusion, based on the considerations discussed above, (1) there is reasonable
assurance that the health and safety of the public will not be endangered by operation
in the proposed manner, (2) such activities will be conducted in compliance with the
Commission’s regulations, and (3) the issuance of the amendment will not be inimical to
the common defense and security or to the health and safety of the public. Pursuant to
10 CFR 50.92, the requested change does not involve a Significant Hazards
Consideration.

5. ENVIRONMENTAL CONSIDERATIONS
The requested amendment proposes to depart from approved AP1000 Design Control
Document (DCD) Tier 2 information (text, tables, and figures) as incorporated into the Updated
Final Safety Analysis Report (UFSAR) as plant-specific DCD Tier 2 information, and involves
changes to plant-specific Tier 1 (and associated COL Appendix C) information and COL
Appendix A, Technical Specifications. The requested amendment proposes changes to add
a second normal residual heat removal system (RNS) suction relief valve (RNS-PL-V020) in
parallel to the current RNS suction relief valve (RNS-PL-V021), with the necessary piping
changes to accommodate the installation as shown in proposed changes to Tier 1
Figures 2.2.1-1 and 2.3.6-1 and Tables 2.3.6-1, 2.3.6-2, and 2.3.6-4. Changes are also
proposed to COL Appendix A, Technical Specification 3.4.14 to address the additional relief
valve, and additional operational restrictions required when RNS relief valves are utilized for
low temperature overpressure protection (LTOP). Additionally, a change to Tier 1
Figure 2.3.6-1 is proposed to accurately depict the safety class break from containment
isolation valve RNS-PL-V061 and the nonsafety downstream piping.
The details of the proposed changes are provided in Sections 2 and 3 of this license
amendment request.
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This review has determined that the proposed change requires an amendment to the COL.
However, a review of the anticipated construction and operational effects of the requested
amendment has determined that the requested amendment meets the eligibility criteria for
categorical exclusion set forth in 10 CFR 51.22(c)(9), in that:
(i)

There is no significant hazards consideration.
As documented in Section 4.3, Significant Hazards Consideration, of this license
amendment request, an evaluation was completed to determine whether or not a
significant hazards consideration is involved by focusing on the three standards set forth
in 10 CFR 50.92, “Issuance of amendment.” The Significant Hazards Consideration
determined that (1) the requested amendment does not involve a significant increase in
the probability or consequences of an accident previously evaluated; (2) the requested
amendment does not create the possibility of a new or different kind of accident from any
accident previously evaluated; and (3) the requested amendment does not involve a
significant reduction in a margin of safety. Therefore, it is concluded that the requested
amendment does not involve a significant hazards consideration under the standards set
forth in 10 CFR 50.92(c), and accordingly, a finding of “no significant hazards
consideration” is justified.

(ii)

There is no significant change in the types or significant increase in the amounts of any
effluents that may be released offsite.
The proposed changes in the requested amendment revise COL Appendix C (and plantspecific Tier 1) Figures 2.2.1-1 and 2.3.6-1, Tables 2.3.6-1, 2.3.6-2, and 2.3.6-4, COL
Appendix A, Technical Specification 3.4.14, and associated UFSAR design information to
add a smaller RNS relief valve, RNS-PL-V020, to reduce chattering of the current RNS
relief valve, RNS-PL-V021, and support LTOP functions. The changes are unrelated to
any aspects of plant construction or operation that would introduce any changes to effluent
types (e.g., effluents containing chemicals or biocides, sanitary system effluents, and other
effluents) or affect any plant radiological or non-radiological effluent release quantities.
Furthermore, these changes do not diminish the functionality of any design or operational
features that are credited with controlling the release of effluents during plant operation.
Therefore, it is concluded that the proposed amendment does not involve a significant
change in the types or a significant increase in the amounts of any effluents that may be
released offsite.

(iii)

There is no significant increase in individual or cumulative occupational radiation
exposure.
The proposed change to add the smaller RNS relief valve, RNS-PL-V020, does not impact
radiation exposure or dose rates. Plant radiation zones, radiation controls established to
satisfy 10 CFR 20 requirements, and expected amounts and types of radioactive materials
are not affected by the proposed changes. Therefore, it is concluded that the proposed
amendment does not involve a significant increase in individual or cumulative occupational
radiation exposure.

Based on the above review of the requested amendment, it has been determined that anticipated
construction and operational effects of the requested amendment do not involve (i) a significant
hazards consideration, (ii) a significant change in the types or significant increase in the amounts
of any effluents that may be released offsite, or (iii) a significant increase in individual or
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cumulative occupational radiation exposure. Accordingly, the requested amendment meets the
eligibility criteria for categorical exclusion set forth in 10 CFR 51.22(c)(9). Therefore, pursuant to
10 CFR 51.22(b), an environmental impact statement or environmental assessment of the
proposed exemption is not required.
6. REFERENCES
None.
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1.0

Purpose
Southern Nuclear Operating Company (the Licensee) requests a permanent exemption
from the provisions of 10 CFR 52, Appendix D, Section III.B, Design Certification Rule for
the AP1000 Design, Scope and Contents, to allow a departure from elements of the
certification information in Tier 1 of the generic AP1000 Design Control Document (DCD).
The regulation, 10 CFR 52, Appendix D, Section III.B, requires an applicant or licensee
referencing Appendix D to 10 CFR Part 52 to incorporate by reference and comply with
the requirements of Appendix D, including certified information in DCD Tier 1. The Tier 1
information for which a plant-specific departure and exemption is being requested includes
changes related the addition of a second normal residual heat removal system (RNS)
suction relief valve in parallel to the current RNS suction relief valve, with the necessary
piping changes, and a change to Tier 1 Figure 2.2.1-1, for penetration P19, to accurately
depict the orientation of the class break of containment isolation valve RNS-PL-V061.
This request for exemption provides the technical and regulatory basis to demonstrate
that 10 CFR 52.63, §52.7, and §50.12 requirements are met and applies the requirements
of 10 CFR 52, Appendix D, Section VIII.A.4 to allow departures from generic Tier 1
information due to proposed changes to Inspections, Tests, Analyses, and Acceptance
Criteria (ITAAC) Table 2.3.6-4, Item 9.a)i) and 9.a)ii), and supporting information in generic
Tier 1 Figure 2.2.1-1, Figure 2.3.6-1, Table 2.3.6-1, Table 2.3.6-2, and Table 2.3.6-4 for
the inspections, tests, and analyses of RNS low temperature overpressure protection
(LTOP) relief valves and the associated RNS piping.
Consistent with the current RNS suction relief valve, RNS-PL-V021, and piping, the new
RNS suction relief valve, RNS-PL-V020, and piping are integral to supporting the RNS
function of providing LTOP to the reactor coolant system (RCS) and to supporting the
containment system (CNS) function of separating the containment atmosphere from the
outside environment during design basis accidents. Therefore, it is appropriate to apply
the same inspections, tests, analyses, and acceptance criteria to the added RNS piping
and components to provide assurance that the facility has been constructed and will be
operated in conformity with the applicable design criteria, codes, and standards.
The RNS hot leg suction pressure relief valves support the RNS LTOP function of limiting
RCS pressure during low temperature modes of operation when a water solid pressurizer
is possible by opening to relieve pressure transients in the RCS, including mass input and
heat input. As required by General Design Criterion 2 of Appendix A to 10 CFR Part 50,
the RNS is designed to withstand the effects of natural phenomena and normal and
accident conditions without loss of capability to perform its safety functions. The RNS hot
leg suction pressure relief valves are safety-related; designed to ASME Code Section III
requirements; located on the Nuclear Island; and required to withstand design basis
seismic and post-accident operating loads without losing the capability to perform their
safety function. These pressure relief valves are not remotely operated, do not have a
safety-related display, and perform an active function to transfer open and transfer closed.
To provide assurance these ITAAC design commitments are met, plant-specific Tier 1
Table 2.3.6-1 is updated to include the new RNS Hot Leg Suction Pressure Relief Valve,
RNS-PL-V020, and plant-specific Tier 1 Table 2.3.6-4 is revised to address LTOP relief
valves (i.e., plural) that are inspected to confirm the flow rate capacities identified on the
vendor code plates and tested and analyzed to verify their opening set pressures.
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The new RNS Suction Line to LTOP Relief Valve RNS-PL-V020, RNS-L090, supports the
capability of RNS-PL-020 to provide RNS LTOP for the RCS during low temperature
modes of operation and the CNS function of separating the containment atmosphere from
the outside environment during design basis accidents. To assure these capabilities, the
functional capability, ASME Code applicability, and leak before break treatment is
consistent with the current pipe line, RNS-L040, for the current LTOP relief valve,
RNS-PL-V021. As required by General Design Criterion 4 of Appendix A to 10 CFR
Part 50, the RNS suction line relief valve piping is safety-related and required to withstand
normal and seismic design basis loads without losing functional capability. To provide
assurance these ITAAC design commitments are met, plant-specific Tier 1 Table 2.3.6-2
is updated to include the new RNS Suction Line LTOP Relief pipe line, RNS-L090, plantspecific Tier 1 Figures 2.3.6-1 and 2.2.1-1 are revised to depict the functional arrangement
of the new RNS suction line relief valve, RNS-PL-V020 and the relief valve piping,
RNS-L090, and plant-specific Tier 1 Table 2.3.6-4 is revised to address LTOP relief valves
(i.e., plural) that are inspected to confirm the flow rate capacities identified on the vendor
code plates and tested and analyzed to verify their opening set pressures.
2.0

Background
The Licensee is the holder of Combined License Nos. NPF-91 and NPF-92, which
authorize construction and operation of two Westinghouse Electric Company AP1000
nuclear plants, named Vogtle Electric Generating Plant (VEGP) Units 3 and 4,
respectively.
As described in UFSAR Subsection 5.4.7, the safety-related functions of the RNS include
isolation of the RNS lines penetrating containment, preservation of the RCS pressure
boundary, and provision of a flow path for long-term post-accident makeup to the
containment inventory. Following cooldown, the RNS removes heat from the core and the
RCS during plant shutdown. The system is designed to limit the RCS pressure within the
limits specified in 10 CFR 50, Appendix G, or 110% of the RNS design pressure. Low
temperature overpressure protection is provided by a relief valve, RNS-PL-V021, in the
suction line of the RNS.
LTOP limits RCS pressure at low temperatures so that the integrity of the RCS pressure
boundary is not compromised by violating pressure and temperature limits. During
operations at ≤ 350°F, the RNS is operated for decay heat removal by opening the RNS
suction isolation valves in the piping from the RCS hot legs to the inlet of the RNS. While
these valves are open, the RNS suction relief valve, RNS-PL-V021, is exposed to the RCS
and able to provide LTOP for the RCS by relieving pressure transients in the RCS,
including mass input and heat input transients.
Because the current RNS relief valve, RNS-PL-V021, is designed with a higher rated
capacity than any LTOP event or any overpressure transient, it may chatter when flow
through the valve is less than full rated flow capacity. To reduce chattering of the current
3-inch RNS relief valve, RNS-PL-V021, a second, smaller 1-inch relief valve, RNS-PLV020, is added to the RNS suction piping. This smaller valve is added in parallel to the
current LTOP relief valve, RNS-PL-V021, to provide stability for the range of LTOP events.
Additionally, the class break for valve RNS-PL-V061 on plant-specific Tier 1 Figure 2.2.1-1
is revised to accurately reflect the orientation of the change from safety to nonsafetyrelated piping.
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3.0

Technical Justification of Acceptability
As described in UFSAR Subsection 5.4.7, the safety-related functions of the RNS include
preservation of the RCS pressure boundary, isolation of the RNS lines penetrating
containment, and provision of a flow path for long-term post-accident makeup to the
containment inventory.
The RNS is designed to provide the safety-related function of low temperature
overpressure protection for the reactor coolant system during refueling, startup, and
shutdown operations. The system is designed to limit the RCS pressure within the limits
specified in 10 CFR 50, Appendix G. LTOP limits RCS pressure at low temperatures so
that the integrity of the reactor coolant pressure boundary (RCPB) is not compromised by
violating pressure and temperature limits. The added RNS relief valve, RNS-PL-V020,
supports the LTOP function currently provided by the current RNS relief valve, RNS-PLV021. The changes proposed to the Inspections, Tests, Analyses, and Acceptance
Criteria (ITAAC) in Tier 1 Table 2.3.6-4 Item 9.a) do not change the associated Design
Commitment to verify the overpressure protection function of the relief valve in the RNS
provides LTOP for the RCS during shutdown operations.
10 CFR 50, Appendix A, General Design Criteria (GDC) 14 and 30 require that
components of the RCPB be designed, fabricated, erected, and tested to the highest
quality standards practical so as to have an extremely low probability of abnormal leakage
or failure. The changes proposed to Tier 1 Tables 2.3.6-1 and 2.3.6-2, in concert with the
unchanged ITAAC in Tier 1 Table 2.3.6-4, confirm that the new RNS pressure relief valve
and associated piping, RNS-PL-V020, meet the same quality standards as the current
RNS pressure relief valve and associated piping, RNS-PL-V021. The changes described
herein do not change the commitments to demonstrate that the RNS piping and
components are designed and constructed in accordance with the Code requirements and
functional criteria specified in Tier 1 Tables 2.3.6-1 and 2.3.6-2.
10 CFR 50, Appendix A, GDC-16 requires that the reactor containment and associated
systems be provided to establish an essentially leak-tight barrier against the uncontrolled
release of radioactivity to the environment and to assure that the containment design
conditions important to safety are not exceeded for as long as postulated accident
conditions require. The proposed changes do not adversely impact the containment or
containment design as the functions of containment and containment isolation are not
changed. The added relief valve, RNS-PL-V020, performs a containment isolation function
consistent with the current relief valve, RNS-PL-V021. As depicted in the proposed change
to Tier 1 Figure 2.2.1-1, the addition of this valve does not add a new penetration to
containment; however, the new RNS relief valve acts as part of containment isolation,
consistent with the function of the current RNS relief valve, RNS-PL-V021. The change
to add the RNS relief valve, RNS-PL-V020, reconfigure piping, and revise the class break
for RNS-PL-V061, support the containment isolation functions of these components and
piping, consistent with the current ITAAC requirements in Tier 1 Table 2.2.1-3.
10 CFR 50, Appendix A, GDC-34 requires that a system be provided to transfer fission
product decay heat and other residual heat from the reactor core at a rate such that
specified acceptable fuel design limits and the design conditions of the RCPB are not
exceeded. The proposed changes to the RNS do not adversely impact the function of the
RNS to remove decay from the core, as verified by Tier 1 Table 2.3.6-4, ITAAC Item 9.a).
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Detailed technical justification supporting this request for exemption is provided in
Section 3 of the associated License Amendment Request in Enclosure 1 of this letter.
4.0

Justification of Exemption
10 CFR Part 52, Appendix D, Section VIII.A.4 and 10 CFR 52.63(b)(1) govern the issuance
of exemptions from elements of the certified design information for AP1000 nuclear power
plants. Since SNC has identified changes to the Tier 1 information as discussed in
Enclosure 1 of the accompanying License Amendment Request, an exemption from the
certified design information in Tier 1 is needed.
10 CFR Part 52, Appendix D, and 10 CFR 50.12, §52.7, and §52.63 state that the NRC
may grant exemptions from the requirements of the regulations provided six conditions
are met: 1) the exemption is authorized by law [§50.12(a)(1)]; 2) the exemption will not
present an undue risk to the health and safety of the public [§50.12(a)(1)]; 3) the exemption
is consistent with the common defense and security [§50.12(a)(1)]; 4) special
circumstances are present [§50.12(a)(2)]; 5) the special circumstances outweigh any
decrease in safety that may result from the reduction in standardization caused by the
exemption [§52.63(b)(1)]; and 6) the design change will not result in a significant decrease
in the level of safety [Part 52, App. D, VIII.A.4].
The requested exemption satisfies the criteria for granting specific exemptions, as
described below.
1. This exemption is authorized by law
The NRC has authority under 10 CFR 52.63, §52.7, and §50.12 to grant exemptions from
the requirements of NRC regulations. Specifically, 10 CFR 50.12 and §52.7 state that the
NRC may grant exemptions from the requirements of 10 CFR Part 52 upon a proper
showing. No law exists that would preclude the changes covered by this exemption
request. Additionally, granting of the proposed exemption does not result in a violation of
the Atomic Energy Act of 1954, as amended, or the Commission’s regulations.
Accordingly, this requested exemption is “authorized by law,” as required by 10 CFR
50.12(a)(1).
2. This exemption will not present an undue risk to the health and safety of the
public
The proposed exemption from the requirements of 10 CFR 52, Appendix D, Section III.B
would allow changes to elements of the plant-specific Tier 1 DCD to depart from the
AP1000 certified (Tier 1) design information. The plant-specific DCD Tier 1 will continue
to reflect the approved licensing basis for VEGP Units 3 and 4, and will maintain a
consistent level of detail with that which is currently provided elsewhere in Tier 1 of the
plant-specific DCD. Therefore, the affected plant-specific DCD Tier 1 ITAAC will continue
to serve its required purpose.
The addition of a second RNS suction relief valve and associated piping in parallel to the
current RNS suction relief valve, and the change to Tier 1 Figure 2.2.1-1, for penetration
P19, to accurately depict the orientation of the class break of containment isolation valve
RNS-PL-V061 do not represent any adverse impact to the design functions of the RNS,
RCS, CNS or the systems, structures and components therein and will continue to protect
the health and safety of the public in the same manner as the current RNS suction relief
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valve and associated piping. The proposed changes do not introduce any new industrial,
chemical, or radiological hazards that would represent a public health or safety risk, nor
do they modify or remove any design or operational controls or safeguards intended to
mitigate any existing on-site hazards. Furthermore, the proposed change would not allow
for a new fission product release path, result in a new fission product barrier failure mode,
or create a new sequence of events that would result in fuel cladding failures. Accordingly,
this change does not present an undue risk from any existing or proposed equipment or
systems.
Therefore, the requested exemption from 10 CFR 52, Appendix D, Section III.B would not
present an undue risk to the health and safety of the public.
3. The exemption is consistent with the common defense and security
7he requested exemption from the requirements of 10 CFR 52, Appendix D, Section III.B
would allow the licensee to depart from elements of the plant specific DCD Tier 1 design
information. The proposed exemption does not alter the design, function, or operation of
any structures or plant equipment that are necessary to maintain a safe and secure status
of the plant. The proposed exemption has no impact on plant security or safeguards
procedures.
Therefore, the requested exemption is consistent with the common defense and security.
4. Special circumstances are present
10 CFR 50.12(a)(2) lists six “special circumstances” for which an exemption may be
granted. Pursuant to the regulation, it is necessary for one of these special circumstances
to be present in order for the NRC to consider granting an exemption request. The
requested exemption meets the special circumstances of 10 CFR 50.12(a)(2)(ii). That
subsection defines special circumstances as when “Application of the regulation in the
particular circumstances would not serve the underlying purpose of the rule or is not
necessary to achieve the underlying purpose of the rule.”
The rule under consideration in this request for exemption is 10 CFR 52, Appendix D,
Section III.B, which requires that a licensee referencing the AP1000 Design Certification
Rule (10 CFR Part 52, Appendix D) shall incorporate by reference and comply with the
requirements of Appendix D, including Tier 1 information. The VEGP Units 3 and 4 COLs
reference the AP1000 Design Certification Rule and incorporate by reference the
requirements of 10 CFR Part 52, Appendix D, including Tier 1 information. The underlying
purpose of Appendix D, Section III.B is to describe and define the scope and contents of
the AP1000 design certification, and to require compliance with the design certification
information in Appendix D.
The requested exemption allows departure from Tier 1 ITAAC Table 2.3.6-4 and a
supporting Tier 1 table and figures related the addition of a second normal residual heat
removal system (RNS) suction relief valve in parallel to the current RNS suction relief
valve, with the necessary piping changes, and a change to Tier 1 Figure 2.2.1-1 to
accurately depict the orientation of the class break of a containment isolation valve in the
normal residual heat removal system. The added RNS relief valve, RNS-PL-V020,
supports low-temperature overpressure protection (LTOP) function currently provided by
the current RNS relief valve, RNS-PL-V021. The proposed changes to the RNS maintain
the design margins of the normal residual heat removal system, reactor coolant system,
and containment system. The proposed changes do not adversely impact the ability of
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any structures, systems, or components to perform their functions or negatively impact
safety. Accordingly, this exemption from the certification information will enable the
Licensee to safely construct and operate the AP1000 facility consistent with the design
certified by the NRC in 10 CFR 52, Appendix D.
Therefore, special circumstances are present, because application of the current generic
certified design information in Tier 1 as required by 10 CFR Part 52, Appendix D,
Section III.B, in the particular circumstances discussed in this request is not necessary to
achieve the underlying purpose of the rule.
5. The special circumstances outweigh any decrease in safety that may result from
the reduction in standardization caused by the exemption.
Based on the nature of the changes to the plant-specific Tier 1 information and the
understanding that these changes support the design functions of the RNS, RCS, and
CNS, it is expected that this exemption may be requested by other AP1000 licensees and
applicants. However, a review of the reduction in standardization resulting from the
departure from the standard DCD determined that even if other AP1000 licensees and
applicants do not request this same departure, the special circumstances will continue to
outweigh any decrease in safety from the reduction in standardization because the key
design functions of the structures associated with this request will continue to be
maintained. Furthermore, the justification provided in the license amendment request and
this exemption request and the associated mark-ups demonstrate that there is a limited
change from the standard information provided in the generic AP1000 DCD, which is offset
by the special circumstances identified above.
Therefore, the special circumstances associated with the requested exemption outweigh
any decrease in safety that may result from the reduction in standardization caused by the
exemption.
6. The design change will not result in a significant decrease in the level of safety.
The exemption revises the plant-specific DCD Tier 1 information by adding a second
normal residual heat removal system (RNS) suction relief valve with the necessary piping,
in parallel to the current RNS suction relief valve, to Tier 1 Figures 2.2.1-1 and 2.3.6-1 and
Tier 1 Tables 2.3.6-1, 2.3.6-2, and 2.3.6-4, and changing Tier 1 Figure 2.2.1-1 to
accurately depict the orientation of the class break of containment isolation valve
RNS-PL-V061. These changes do not change the design or safety functions of the normal
residual heat removal system, reactor coolant system, or containment system. Because
these functions continue to be met, there is no reduction in the level of safety.
5.0

Risk Assessment
A risk assessment was not determined to be applicable to address the acceptability of this
proposal.

6.0

Precedent Exemptions
None
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7.0

Environmental Consideration
The Licensee requests a departure from elements of the certified information in Tier 1 of
the generic AP1000 DCD. The Licensee has determined that the proposed departure
would require a permanent exemption from the requirements of 10 CFR 52, Appendix D,
Section III.B, Design Certification Rule for the AP1000 Design, Scope and Contents, with
respect to installation or use of facility components located within the restricted area, as
defined in 10 CFR Part 20, or which changes an inspection or a surveillance requirement;
however, the Licensee evaluation of the proposed exemption has determined that the
proposed exemption meets the eligibility criteria for categorical exclusion set forth in
10 CFR 51.22(c)(9).
Based on the above review of the proposed exemption, the Licensee has determined that
the proposed activity does not involve (i) a significant hazards consideration, (ii) a
significant change in the types or significant increase in the amounts of any effluents that
may be released offsite, or (iii) a significant increase in the individual or cumulative
occupational radiation exposure. Accordingly, the proposed exemption meets the
eligibility criteria for categorical exclusion set forth in 10 CFR 51.22(c)(9). Therefore,
pursuant to 10 CFR 51.22(b), an environmental impact statement or environmental
assessment of the proposed exemption is not required.
Specific details of the environmental considerations supporting this request for exemption
are provided in Section 5 of the associated License Amendment Request provided in
Enclosure 1 of this letter.

8.0

Conclusion
The proposed changes to Tier 1 are necessary to add a second normal residual heat
removal system (RNS) suction relief valve and piping in parallel to the current RNS suction
relief valve, and revise Tier 1 Figure 2.2.1-1, for penetration P19, to accurately depict the
orientation of the class break of containment isolation valve RNS-PL-V061. The
exemption request meets the requirements of 10 CFR 52.63, Finality of design
certifications, 10 CFR 52.7, Specific exemptions, 10 CFR 50.12, Specific exemptions, and
10 CFR 52 Appendix D, Design Certification Rule for the AP1000. Specifically, the
exemption request meets the criteria of 10 CFR 50.12(a)(1) in that the request is
authorized by law, presents no undue risk to public health and safety, and is consistent
with the common defense and security. Furthermore, approval of this request does not
result in a significant decrease in the level of safety, satisfies the underlying purpose of
the AP1000 Design Certification Rule, and does not present a significant decrease in
safety as a result of a reduction in standardization.

9.0

References
None
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Revise COL Appendix C (and plant-specific Tier 1) Figure 2.2.1-1, Containment System,
as shown in the excerpt below, to add RNS relief valve, RNS-PL-V020, and reconfigure
piping. Revise class break for RNS-PL-V061 from nonsafety-to-Class 2 (N / 2), to
Class 2-to-nonsafety (2 / N).
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Revise COL Appendix C (and plant-specific Tier 1) Figure 2.3.6-1, Normal Residual Heat
Removal System, as shown in the excerpt below, to add RNS relief valve, RNS-PL-V020,
and reconfigure piping.
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Tag No.

RNS-PL-V017B

RNS-PL-V020

RNS-PL-V021

Equipment Name

RNS Discharge RCS Pressure
Boundary Check Valve

RNS Hot Leg Suction Pressure
Relief Valve

RNS Hot Leg Suction Pressure
Relief Valve

Yes

Yes

Yes

* * *

Yes

Yes

Yes

* * *

Seismic
Cat. I
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ASME
Code
Section III

No

No

No

Remotely
Operated
Valve

-/-

-/-

-/-

Class 1E/
Qual. for
Harsh
Envir.

No

No

No

SafetyRelated
Display

-

-

-

Control
PMS

Transfer
Open/
Transfer
Closed

Transfer
Open/
Transfer
Closed

Transfer
Open/
Transfer
Closed

Active
Function

Revise COL Appendix C (and plant-specific Tier 1) Table 2.3.6-1, as shown below, to add RNS relief valve, RNS-PL-V020,
and designated parameters as shown on the markups.
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-

-

-

Loss of
Motive
Power
Position

RNS Suction Line LTOP Relief

Line Name
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* * *

RNS-L040
RNS-L090

* * *

Line No.

Yes

ASME Code
Section III

No

Leak Before
Break

Yes

Functional Capability
Required

Revise COL Appendix C (and plant-specific Tier 1) Table 2.3.6-2, as shown below, to add the pipe line number, RNS-L090,
for RNS suction line LTOP relief.
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Revise COL Appendix C (and plant-specific Tier 1) Table 2.3.6-4, ITAAC Nos. 2.3.06.09a.i
and 2.3.06.09a.ii as shown in the excerpt below, to change “valve” to “valves” and
specify “each” valve is identified on the report.
No.

ITAAC No.

Design Commitment

Inspections, Tests, Analyses

372

2.3.06.09a.i

9.a) The RNS provides LTOP
for the RCS during shutdown
operations.

i) Inspections will be
conducted on the low
temperature overpressure
protection relief valve valves to
confirm that the capacity
capacities of the vendor code
plate rating is ratings are
greater than or equal to system
relief requirements.

373

2.3.06.09a.ii

9.a) The RNS provides LTOP
for the RCS during shutdown
operations.

ii) Testing and analysis in
accordance with the ASME
Code Section III will be
performed to determine set
pressure.

Acceptance Criteria

* * *

* * *
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i) The rated capacity
capacities recorded on the
valve valves’ vendor code plate
is plates are not less than the
flow required to provide lowtemperature overpressure
protection for the RCS, as
determined by the LTOPS
evaluation based on the
pressure-temperature curves
developed for the as-procured
reactor vessel material.
ii) A report exists and
concludes that the relief valve
opens valves open at a
pressure not greater than the
set pressure pressures
required to provide lowtemperature overpressure
protection for the RCS, as
determined by the LTOPS
evaluation based on the
pressure-temperature curves
developed for the as-procured
reactor vessel material.
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Revise Updated Final Safety Analysis Report (UFSAR) Tier 2 Table 1.6-1, Material
Referenced, as shown in the excerpt below, to change WCAP-15993 from “Revision 1,
March 2003” to “Revision 2.”
DCD
Section
Number

Westinghouse Topical
Report Number

Title

* * *
1.9

WCAP-15993

Evaluation of the AP1000 Conformance to Inter-System Loss-ofCoolant Accident Acceptance Criteria, Revision 2 1, March 2003

* * *
Revise UFSAR Tier 2 Subsection 1.9.4.2.3, New Generic Issues, Issue 94, Additional LowTemperature Overpressure Protection for Light Water Reactors, second paragraph of the
AP1000 Response, as shown below, to change “valve” to “valves” and revise verb
usage.
Issue 94 Additional Low-Temperature Overpressure Protection for Light Water
Reactors
AP1000 Response:

* * *
The normal residual heat removal system is designed to provide the safety-related function
of low temperature overpressure protection for the reactor coolant system during refueling,
startup, and shutdown operations. The system is designed to limit the reactor coolant
system pressure within the limits specified in 10 CFR 50, Appendix G. The relief valves in
the normal residual heat removal system is are used to provide the overpressure protection.
See Subsection 5.4.7 for additional information on the design of the normal residual heat
removal system and the overpressure protection function.
Revise UFSAR Tier 2 Subsection 1.9.6, References, Reference 56, as shown below, to
change the reference for WCAP-15993 from “Revision 1, March 2003” to “Revision 2.”
56.

WCAP-15993, "Evaluation of the AP1000 Conformance to Inter-System Loss-ofCoolant Accident Acceptance Criteria," Revision 2 1, March 2003.

Page 11 of 32

ND-17-1085
Enclosure 3
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Revise UFSAR Tier 2 Section 1.9 incorporated by reference document WCAP-15993,
Rev. 1, Section 3.1.2, Design Evaluation, first paragraph under the heading, Normal
Residual Heat Removal System Relief Valves, to change “valve” to “valves” and change
verb usage accordingly, as shown below.
Normal Residual Heat Removal System Relief Valves
The inside-containment AP1000 RNS relief valve is valves are connected to the RHR pump suction
line inside containment. This valve is These valves are designed to provide low-temperature
overpressure protection of the RCS as described in DCD subsection 5.2.2. It is They are connected to
the high-pressure portion of the pump suction line, and will reduce the risk of overpressurizing the
low-pressure portions of the system. In addition, the RNS discharge header contains a relief valve
provided to prevent overpressure in the RNS pump discharge line. Overpressure could occur if the
three check valves (V013, V015, and V017) and the motor-operated containment isolation gate valve
(V011) leaked back to the low-pressure portions of the RNS. The discharge of this relief valve is
routed to the WLS effluent holdup tanks.

Revise UFSAR Tier 2 Section 1.9 incorporated by reference document WCAP-15993,
Rev. 1, Section 3.2.2, Design Evaluation, second paragraph, to change “valve” to
“valves” and change verb usage accordingly, as shown below.
Design Evaluation
During shutdown operation, with the letdown orifice bypassed, the relief valve in the CVS letdown line
is required to protect the letdown line in the event of a cold overpressure transient. If the letdown
isolation valves were opened and a cold overpressure transient occurred, the pressure excursion in the
RCS would be limited to the set pressure of the RNS relief valves (plus accumulation pressure). Relief
valve V057 is sized to provide sufficient flow for this event such that the pressure drop in the letdown
line would limit the maximum WLS pressure to within 110 percent of its design pressure.
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ND-17-1085
Enclosure 3
Proposed Changes to Licensing Basis Documents (LAR-17-022)
Revise UFSAR Tier 2 Section 1.9 incorporated by reference document WCAP-15993,
Rev. 1, Figure 3-1, Normal Residual Heat Removal System, by incorporating the version
of this figure generated from the current revision of the design piping and
instrumentation diagram, as shown in the excerpt below.
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Revise UFSAR Tier 2 Table 3.2-3, AP1000 Classification of Mechanical and Fluid
Systems, Components, and Equipment, as shown below, to add RNS relief valve,
RNS-PL-V020, and designated design information as shown on the markups.

Tag Number

AP1000
Class

Description

Seismic
Category

Principal
Construction
Code

Comments

* * *
Normal Residual Heat Removal System (Continued)

* * *
RNS-PL-V017B

RNS Discharge RCS Pressure
Boundary

A

I

ASME III-1

RNS-PL-V020

RNS HL Suction Pressure
Relief

B

I

ASME III-2

RNS-PL-V021

RNS HL Suction Pressure
Relief

B

I

ASME III-2

* * *
Revise UFSAR Tier 2 Subsection 3.9.1.1.2.6, Cold Overpressure, first, third, and fourth
paragraphs, as shown below, to change “valve” to “valves,” change verb usage, and
change “safety” to “relief.”
3.9.1.1.2.6 Cold Overpressure
The safety valve relief valves located in the residual heat removal pump suction piping
provides the capability for additional reactor coolant system inventory letdown in order to
maintain the reactor coolant system pressure consistent with the reactor vessel pressure
temperature limits, as required by Appendix G of 10 CFR Part 50. Reactor coolant system
cold overpressurization occurs at low temperature (below 350°F) during plant heatup or
cooldown, and can occur with or without a steam bubble in the pressurizer. A cold
overpressurization is especially severe when the reactor coolant system is water solid. The
event is inadvertent, and can be generated by an equipment malfunction or an operator
error.

* * *
Under water-solid conditions, a worst-case scenario, the mass addition causes an increase
in system pressure until the relief valve set pressure, plus accumulation, is reached. The
relief valves remains open, with the system pressure stabilizing at the set pressure plus
accumulation, until the mass injection is terminated by the operator. Heat addition, also
under water-solid conditions, results in a system pressure increase that eventually is
terminated by the relief valves.
Once thermal equilibrium is established between the heat source and the reactor coolant
system, and the volume expansion has been let down through the relief valves, system
pressure stabilizes at the relief valve set pressure.

* * *
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Revise UFSAR Tier 2 Subsection 3.9.3.3.2, Pressure Relief Devices for Class 2 Systems
and Components, first and third paragraphs, as shown below, to change “valve” to
“valves” and change verb usage.
3.9.3.3.2 Pressure Relief Devices for Class 2 Systems and Components
Pressure relieving devices for ASME Code, Section III, Class 2 systems include the safety
valves and power operated relief valves on the steam line and the relief valves on the
containment isolation portion of the normal residual heat removal system.

* * *
In addition to providing overpressure protection for the normal residual heat removal system,
the relief valves also provides low temperature overpressure protection for the reactor
coolant system. The location and connection for the valves on the residual heat removal
system are discussed in Subsection 5.4.7.
Revise UFSAR Tier 2 Table 3.9-12, List of ASME Class 1, 2, and 3 Active Valves, as shown
in the excerpt below, to add RNS relief valve, RNS-PL-V020, and designated design
information.
Valve No.

Function(a)

Description

* * *
Normal Residual Heat Removal System

* * *
RNS-PL-V017B

RNS Discharge Reactor Coolant System Pressure Boundary

1, 4

RNS-PL-V020

RNS HL Suction Pressure Relief

2

RNS-PL-V021

RNS HL Suction Pressure Relief

2

* * *
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RNS Hot Leg Suction Pressure
Relief

RNS Hot Leg Suction Pressure
Relief

RNS-PL-V020

RNS-PL-V021

Relief

Relief

Check

Valve/Actuator
Type

Maintain Close
Transfer Open
Transfer Close

Maintain Close
Transfer Open
Transfer Close

Maintain Close
Transfer Open
Transfer Close
Maintain Open

Safety-Related
Missions

* * *

Active
Containment Isolation
Safety Seat Leakage

Active
Containment Isolation
Safety Seat Leakage

Active
RCS Pressure Boundary
Safety Seat Leakage

* * *

Safety Functions(2)

Class 2
Category AC

Class 2
Category AC

Class 1
Category AC

ASME Class/
IST Category
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9. This note applies to the PXS accumulator check valves (PXS-V028A/B, V029A/B). To exercise these valves, flow must be
provided through these valves to the RCS. These valves are not exercised during power operations because the
accumulators cannot provide flow to the RCS since they are at a lower pressure. In addition, providing flow to the RCS
during power operation would cause undesirable thermal transients on the RCS. During cold shutdowns, a full flow stroke
test is impractical because of the potential of adding significant water to the RCS, and lifting the RNS relief valve valves. There is
also a risk of injecting nitrogen into the RCS. A partial stroke test is practical during longer cold shutdowns (≥48 hours in
Mode 5). In this test, flow is provided from test connections, through the check valves and into the RCS. Sufficient flow is
not available to provide a detectable obturator movement. Full stroke exercise testing of these valves is conducted during
refueling shutdowns.

* * *

Notes:

RNS Discharge RCS Pressure
Boundary

Description(1)

RNS-PL-V017B

Valve Tag
Number

Containment Isolation Leak Test/2 Years
Class 2/3 Relief Valve Tests/10 Years and
20% in 4 Years

Containment Isolation Leak Test/2 Years
Class 2/3 Relief Valve Tests/10 Years and
20% in 4 Years

Check Exercise/Refueling Shutdown
Pressure Isolation Leak Test/2 Years

Inservice Testing Type and
Frequency

Revise UFSAR Tier 2 Table 3.9-16, Valve Inservice Test Requirements, as shown below, to add RNS relief valve,
RNS-PL-V020, and designated design and inservice testing information. Revise Note 9 to identify plural relief valves.
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27

24

IST Notes

ND-17-1085
Enclosure 3
Proposed Changes to Licensing Basis Documents (LAR-17-022)
Revise UFSAR Tier 2 Table 3.11-1, Environmentally Qualified Electrical and Mechanical
Equipment, as shown below, to add RNS relief valve, RNS-PL-V020, and designated
design information.

AP1000
Tag No.

Description

Envir.
Zone
(Note 2)

Function
(Note 1)

Operating
Time
Required
(Note 5)

Qualification
Program
(Note 6)

* * *
RNS Discharge RCS Pressure
Boundary

RNS-PL-V017B

1

ESF

5 min

M*

RNS Hot Leg Suction Relief

RNS-PL-V020

1

ESF

24 hr

M*

RNS Hot Leg Suction Relief

RNS-PL-V021

1

ESF

24 hr

M*

* * *
Revise UFSAR Tier 2 Table 3I.6-3, List Of AP1000 Safety-Related Electrical and
Mechanical Equipment Not High Frequency Sensitive, as shown below, to add RNS relief
valve, RNS-PL-V020, and designated design information.
AP1000
Tag Number

Description

Comment

* * *
RNS Discharge RCS Pressure Boundary

RNS-PL-V017B

2

RNS Hot Leg Suction Relief

RNS-PL-V020

2

RNS Hot Leg Suction Relief

RNS-PL-V021

2

* * *
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Revise UFSAR Tier 2 Subsection 5.2.2, Overpressure Protection, second paragraph, as
shown below, to change “a relief valve” to “relief valves” and change “valve” to “valves”.
5.2.2 Overpressure Protection

* * *
Low temperature overpressure protection is provided by a relief relief valves in the suction
line of the normal residual heat removal (RNS) system. The sizing and use of the relief valve
valves for low temperature overpressure protection is consistent with the guidelines of
Branch Technical Position RSB 5-2.
Revise UFSAR Tier 2 Subsection 5.2.2.1 Design Bases, fourth, fifth, sixth, and seventh
paragraphs, as shown below, to change “valve” to “valves,” change verb usage, and
change “pressure” to “pressures,” and change “two makeup pumps” to “one or both
makeup pumps.”
5.2.2.1 Design Bases

* * *
Administrative controls and plant procedures aid in controlling reactor coolant system
pressure during low-temperature operation. Normal plant operating procedures maximize
the use of a steam or gas bubble in the pressurizer during periods of low pressure, lowtemperature operation. For those low-temperature modes of operation when operation with
a water solid pressurizer is possible, a relief valve relief valves in the residual heat removal
system provides provide low-temperature overpressure protection for the reactor coolant
system. The valve is valves are sized to prevent overpressure during the following credible
events with a water-solid pressurizer:

* * *
Of those events the makeup/letdown flow mismatch is the limiting mass input condition.
Inadvertent start of an inactive reactor coolant pump is the limiting heat input condition to
size the relief valve valves. The flow rate postulated for mass input condition is based on the
flow from two one or both makeup pumps at the set pressure of the relief valve valves. The
heat input condition is based on a 50-degree temperature difference between the reactor
coolant system and the steam generator secondary side.
The set pressure pressures for the normal residual heat removal system relief valve is
valves are established based on the lower value of the normal residual heat removal system
design pressure and the low-temperature pressure limit for the reactor vessel based on
ASME Code, Section III, Appendix G, analyses. The pressure-temperature limits for the
reactor vessel, based on expected material properties and the vessel design, are discussed
in Subsection 5.3.3.
The capacity of the residual heat removal relief valve valves can maintain the pressure in
the reactor coolant system and the residual heat removal system to a pressure less than the
lesser of 110 percent of the design pressure of the normal residual heat removal system or
the pressure limit from the Appendix G analyses for the limiting event.

* * *
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Revise UFSAR Tier 2 Subsection 5.2.2.2, Design Evaluation, first and third paragraphs, as
shown below, to change “valve” to “valves,” change verb usage, and change “pressure”
to “pressures.”
5.2.2.2 Design Evaluation
The relief capacities of the pressurizer safety valves, steam generator safety valves, and the
normal residual heat removal system relief valve valves are determined from the postulated
overpressure transient conditions in conjunction with the action of the reactor protection
system. An overpressure protection report is prepared according to Article NB-7300 of
Section III of the ASME Code. WCAP-7907 (Reference 1) describes the analytical model
used in the analysis of the overpressure protection system and the basis for its validity.

* * *
Subsection 5.4.9 discusses the capacities of the pressurizer safety valves and residual heat
removal system relief valve valves used for low temperature overpressure protection. The
setpoints and reactor trip signals which occur during operational overpressure transients are
discussed in Subsection 5.4.5. With the current AP1000 pressure-temperature limits
(Subsection 5.3.3), the set pressure pressures for the relief valve valves in the normal
residual heat removal system is are based on a sizing analysis performed to prevent the
reactor coolant system pressure from exceeding the applicable low temperature pressure
limit for the reactor vessel based on ASME Code, Section III, Appendix G. The limiting mass
and energy input transients are assumed for the sizing analysis.
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Revise UFSAR Tier 2 Subsection 5.2.2.3, Piping and Instrumentation Diagrams, first
paragraph, as shown below, to change “valve” to “valves.”
5.2.2.3 Design Evaluation
The connection of the pressurizer safety valves to the pressurizer is incorporated into the
pressurizer safety and relief valve module and is discussed in Subsection 5.4.9. The
pressurizer safety and relief valve module configuration appears in the piping and
instrumentation drawing for the reactor coolant system (Figure 5.1-5). The normal residual
heat removal system (Subsection 5.4.7) incorporates the relief valve valves for lowtemperature overpressure protection. The valves which isolate the normal residual heat
removal system from the reactor coolant system do not have an autoclosure interlock.
Figure 5.4-6 shows a simplified sketch of the normal residual heat removal system. Figure
5.4-7 shows the piping and instrumentation drawing for the residual heat removal system.

* * *
Revise UFSAR Tier 2 Subsection 5.2.2.4, Equipment and Component Description, second
and third paragraphs, as shown below, to change “valve” to “valves,” change verb
usage, and change “component” to “components.”
5.2.2.4 Equipment and Component Description

* * *
The relief valve valves included in the normal residual heat removal system provides provide
containment boundary function since it is they are connected to the piping between the
containment isolation valves for the system. Containment isolation requirements are
discussed in Subsection 6.2.3. Based on the containment boundary function, the relief valve
is an valves are ASME Code Class 2 component and is components and are analyzed to
the appropriate requirements.
In addition to the testing and analysis required for ASME Code requirements, the
pressurizer safety valves are of a type which has been verified to operate during normal
operation, anticipated transients, and postulated accident conditions. The verification
program (Reference 2) was established by the Electric Power Research Institute to address
the requirements of 10 CFR 50.34 (f)(2)(x). These requirements do not apply to relief valves
of the size and type represented by the relief valve valves on the normal residual heat
removal system.

* * *
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Revise UFSAR Tier 2 Subsection 5.3.6.1, Pressure-Temperature Limit Curves, as shown
below, to change “valve” to “valves,” change verb usage, change “pressure” to
“pressures,” and change “LTOP system” to “LTOP analysis.”
5.3.6.1 Pressure-Temperature Limit Curves
The pressure-temperature curves shown in Figures 5.3-2 and 5.3-3 are generic curves for
AP1000 reactor vessel design, and they are the limiting curves based on copper and nickel
material composition. Plant-specific curves will be developed based on material composition
of copper and nickel. Use of plant-specific curves will be addressed during procurement and
fabrication of the reactor vessel. As noted in the bases to Technical Specification 3.4.14,
use of plant-specific curves requires evaluation of the LTOP system analysis. This includes
an evaluation of the setpoint pressure pressures for the RNS relief valve valves to determine
if the setpoint pressure needs pressures need to be changed based on the plant-specific
pressure-temperature curves. The development of the plant-specific curves and evaluation
of the setpoint pressure pressures are required prior to fuel load.

* * *
Revise UFSAR Tier 2 Subsection 5.4.7.2, tenth paragraph, as shown below, to change
“valve” to “valves,” change verb usage, identify two valves instead of one, and remove
“safety” from description of relief valves.
5.4.7.2 System Description

* * *
One safety relief valve is Two relief valves are located on the normal residual heat removal
system suction header inside containment. This valve provides These valves provide low
temperature overpressure protection of the reactor coolant system. Subsection 5.4.9 describes
the sizing basis of this valve these valves. Another safety relief valve outside of containment
provides protection against excess pressure for the piping and components.

* * *
Revise UFSAR Tier 2 Subsection 5.4.7.2.2, Design Features Addressing Intersystem
LOCA, in the paragraph describing Normal Residual Heat Removal System Relief Valve,
as shown below, to change “valve” to “valves” and change verb usage.
Normal Residual Heat Removal System Relief Valve Valves - The inside containment
AP1000 normal residual heat removal system relief valve is valves are connected to the residual
heat removal pump suction line. This valve is These valves are designed to provide lowtemperature overpressure protection of the reactor coolant system as described in Subsection
5.2.2. It is They are connected to the high pressure portion of the pump suction line and reduces
the risk of overpressurizing the low pressure portions of the system.
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Revise UFSAR Tier 2 Subsection 5.4.7.6.1.1, Valve Inspection and Testing, second
paragraph, as shown below, to add RNS relief valve, RNS-PL-V020, change “line” to
“lines,” change “valve” to “valves,” revise verb usage, and revise grammar to identify
there are two relief valves.
5.4.7.6.1.1 Valve Inspection and Testing

* * *
The low temperature overpressure protection relief valve, valves, RNS-V020 and RNSV021, located on the normal residual heat removal system suction relief line, is lines, are
bench tested with water. Valve Each valve’s set pressure is verified to be less than or equal
to the value assumed in the low temperature overpressure protection analysis. Relieving
capacity of the each valve is certified in accordance with the ASME code, Section III, NC7000.
Revise UFSAR Tier 2 Subsection 5.4.9, Reactor Coolant System Pressure Relief Devices,
first paragraph, as shown below, to change “valve” to “valves” and change verb usage.
5.4.9 Reactor Coolant System Pressure Relief Devices
Safety valves connected to the pressurizer provide overpressure protection for the reactor
coolant system during power operation. The relief valve valves on the suction line of the normal
residual heat removal system (RNS) provides provide low temperature overpressure protection
consistent with the guidelines of NRC Branch Technical Position RSB 5-2. The following
discusses the requirements for the valves. Sizing of the safety and relief valves is discussed in
Subsection 5.2.2.

* * *

Revise UFSAR Tier 2 Subsection 5.4.9.1 Design Bases, first and second paragraphs, as
shown below, to change “valve” to “valves,” change “safety” to “relief” valve, and
change “both” to “one or both” to describe makeup pump flow.
5.4.9.1 Design Bases
The combined capacity of the pressurizer safety valves can accommodate the maximum
pressurizer surge resulting from complete loss of load. The safety valve relief valves on the
suction line of the normal residual heat removal system can accommodate the flow from one or
both makeup pumps with no letdown and a water-solid reactor coolant system during lowtemperature modes. Table 5.4-17 gives design parameters for the pressurizer safety valves and
the residual heat removal system relief valve valves.
Use of the pressurizer safety valves and the normal residual heat removal relief valve valves at
elevated temperatures in post-accident environments is not anticipated.
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Revise UFSAR Tier 2 Subsection 5.4.9.2 Design Description, first, third, and fourth
paragraphs, as shown below, to change “valve” to “valves,” change verb usage, and
identify where leakage is directed.
5.4.9.2 Design Description
The pressurizer safety valves and the normal residual heat removal system relief valve valves
are spring loaded, self-actuated by direct fluid pressure, and have backpressure compensation
features. These valves are designed to reclose and prevent further flow of fluid after normal
conditions have been restored. The pressurizer safety valves are of the totally enclosed pop
type. The normal residual heat removal relief valve is valves are designed for water relief.

* * *
The relief valve valves in the normal residual heat removal system is are located between the
suction line of the pump and the valve that isolates the residual heat removal system from the
reactor coolant system. The discharge from that valve the valves is directed to the containment
atmosphere sump. Subsection 5.4.7 discusses the residual heat removal system. Figure 5.4-6
shows a simplified sketch of the normal residual heat removal system.
In accordance with the requirements of 10 CFR 50.34(f)(2)(xi), positive position indication is
provided for the pressurizer safety valves and the normal residual heat removal system relief
valve valves, which provide overpressure protection for the reactor coolant pressure boundary.

* * *
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Revise UFSAR Tier 2 Subsection 5.4.9.3, Design Evaluation, first and fourth paragraphs,
as shown below, to change “valve” to “valves,” change verb usage, and change
“pressure” to “pressures.”
5.4.9.3 Design Evaluation
The pressurizer safety valves prevent reactor coolant system pressure from exceeding 110
percent of system design pressure, in compliance with the ASME Code, Section III. The
relief valve valves on the suction line of the normal residual heat removal system protects
protect that system from exceeding 110 percent of the design pressure of the system and
from exceeding the pressure-temperature limits determined from ASME Code, Appendix G,
analyses.

* * *
The relief valve valves on the normal residual heat removal system has have an
accumulation of 10 percent of the set pressure. The set pressure is pressures are the lower
of the pressure based on the design pressure of the residual heat removal system and the
pressure based on the reactor vessel low temperature pressure limit. The pressure limit
determined based on the design pressure includes the effect of the pressure rise across the
pump. The set pressure pressures in Table 5.4-17 is are based on the reactor vessel low
temperature pressure limit. The lowest permissible set pressure is based on the required net
positive suction head for the reactor coolant pump.

Revise UFSAR Tier 2 Subsection 5.4.9.4 Tests and Inspections, second paragraph, as
shown below, to change “valve” to “valves,” change verb usage, and change grammar to
identify there are two relief devices, each with a set pressure less than RCS design
pressure.
5.4.9.4 Tests and Inspections

* * *
Safety valves similar to those connected to the pressurizer have been tested within the
Electric Power Research Institute (EPRI) safety and relief valve test program. Capacity data
for the specific AP1000 safety valve size has been correlated with the EPRI test data to
demonstrate that the valve is adequate for steam flow and water flow, even though water
flow is not anticipated through the pressurizer safety valves. The completion of this program
addresses the requirements of 10 CFR 50.34(f)(2)(x) as related to reactor coolant system
relief and safety valve testing. The normal residual heat removal system relief valve is
valves are designed for water relief and is are not a reactor coolant system pressure relief
devices since it each valve has a set pressure less than reactor coolant system design
pressure. Therefore, the valves selected for the normal residual heat removal system relief
valve is valves are independent from the Electric Power Research Institute safety and relief
valve test program.

* * *
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Revise UFSAR Tier 2 Subsection 5.4.11 Pressurizer Relief Discharge, fifth paragraph, as
shown below, to change “safety valve” to “relief valves,” change “atmosphere” to
“sump,” and change verb usage.
5.4.11 Pressurizer Relief Discharge

* * *
The safety valve relief valves on the normal residual heat removal system, which provides
provide low temperature overpressure protection, discharges discharge into the containment
atmosphere sump. See Subsection 5.4.7 for a discussion of the connections to and location
of the safety valve relief valves in the normal residual heat removal system.

* * *

Revise UFSAR Tier 2 Table 5.4-17 Pressurizer Safety Valves – Design Parameters, as
shown below, to incorporate design parameters for RNS-PL-V020.

* * *
Residual Heat Removal Relief Valve - Design Parameters
Number

12

Nominal relieving capacity per valve, ASME flowrate (gpm)

850/50

Nominal set pressure (psig)

500*/470*

Full-open pressure, with accumulation (psig)

550*/517*

Design temperature (°F)

400

* * *
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Revise UFSAR Tier 2 Figure 5.4-6, Normal Residual Heat Removal System, as shown in
the excerpt below, to add second RNS relief valve that discharges to the containment
atmosphere.
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Revise UFSAR Tier 2 Figure 5.4-7 Simplified Normal Residual Heat Removal System
Piping and Instrument Diagram, as shown in the excerpt below, to add RNS relief valve,
RNS-PL-V020, and reconfigure piping.
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Out

In

RCS to RHR pump

RHR pump to RCS

RNS

Flow

Line

System

No

No

Closed
Sys
IRC

Containment Penetration

-

RNS-PL-V061
PXS-PL-V208A

RNS-PL-V013

* * *

5.4.7

6.3

5.4.7

5.4.7
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-

-

RNS-PL-V021

25

-

RNS-PL-V020

RNS-PL-V012

5.4.7

42

RNS-PL-V022

RNS-PL-V011

5.4.7

5.4.7

5.4.7

-

* * *

DCD
Subsection

RNS-PL-V023

Pipe
Length

RNS-PL-V002A/B

Valve/Hatch
Identification

Isolation Device

C-O-C

C-C-C
(11)

C-O-C

C-C-C

C-O-C

C-C-C

C-C-C

C-O-C

C-O-C

C-O-C

Position
N-S-A

Std.
N/A
N/A

None
None

N/A

std.

N/A

N/A

std.

std.

std.

Closure
Times

HR, S

None

T

None

None

HR, S

HR, S

HR, S

Signal

C,4

C

C

C

C

C,4

C

C

Type1
& Note

Air

Air

Medium

Test

Forward

Forward

Forward

Forward

Forward

Forward

Forward

Forward

Direction

Revise UFSAR Tier 2 Table 6.2.3-1 Containment Mechanical Penetrations and Isolation Valves, as shown in the excerpt
below, to add RNS-PL-V020 and associated table parameters.
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Revise UFSAR Tier 2 Subsection 6.3.3.4.2, Loss of Normal Residual Heat Removal
Cooling With The Reactor Coolant System Pressure Boundary Intact, fourth paragraph,
as shown below, to change “the normal residual heat removal system relief valve” to
“one or both of the normal residual heat removal system relief valves,” change “core
make tanks” to “core makeup tanks,” and make grammatical and editorial changes
accordingly.
6.3.3.4.2

Loss of Normal Residual Heat Removal Cooling With The Reactor Coolant
System Pressure Boundary Intact

* * *
The normal residual heat removal system is operated once the reactor coolant system
temperature is too low to support sufficient steam production for decay heat removal. With a
loss of shutdown cooling, the reactor coolant system temperature does not increase
sufficiently to initiate steam generator steaming and to reduce steam generator level. This is
because the steam generators are normally filled, with a nitrogen purge established, during
shutdown conditions. The loss of cooling would result in the heat up of the reactor coolant
system and a pressure increase resulting in one or both of the normal residual heat removal
system relief valve valves opening. This loss of fluid would result in a decrease in the
pressurizer level; which a low pressurizer level signal automatically actuates the core
makeup tanks and the passive residual heat removal heat exchanger. The passive residual
heat removal heat exchanger could also be manually actuated.
* * *

Revise UFSAR Tier 2 Subsection 14.2.9.2.4, Normal Residual Heat Removal System
Testing, bullet “g” under the heading “General Test Acceptance Criteria and Methods,”
as shown below, to change “valve” to “valves” and change grammar accordingly.
14.2.9.2.4 Normal Residual Heat Removal System Testing
General Test Acceptance Criteria and Methods
* * *
g) Operation of the normal residual heat removal system relief valve which provides valves
which provide low temperature overpressure protection for the reactor coolant system is
verified by the performance of baseline in-service testing, as specified in Subsection
3.9.6. The acceptance criteria are based on the valve performance criteria specified in
Subsection 5.4.9.
* * *
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Revise UFSAR Tier 2 Table 19.59-18, AP1000 PRA-Based Insights, Item 82, as shown in
the excerpt below, to change “valve” to “valves.”
Insight

Disposition

* * *

* * *

82. It is important to maintain the low-temperature overpressure protection provided by the
RNS relief valve valves to ensure that the reactor vessel pressure and temperature
limits are not exceeded during shutdown conditions. Isolation of the RNS and its relief
valve valves is permitted during shutdown conditions in case the hot legs empty due to
a loss of RCS inventory; if the RNS is isolated, an alternate vent path would be
opened, such as the ADS Stage 1, 2, and 3 valves.

16.1 (LCO
Basis 3.4.14)

* * *

Revise UFSAR Tier 2 Subsection 19E.2.2.2.3, Steam Generator Cooling in Shutdown
Modes, first paragraph, as shown below, to change “valve” to “valves” and change
“setpoint” to “setpoints.”
19E.2.2.2.3 Steam Generator Cooling in Shutdown Modes

The secondary side of the steam generators can be recirculated during shutdown by
circulating their contents through the blowdown system to promote heat transfer from the
steam generators to the primary system. This feature reduces the challenges to lowtemperature overpressure events. During RCS water-solid operation, heat input from the
steam generators is capable of challenging the low-temperature relief valve valves. The
Technical Specifications prevent the operators from starting an RCP with the steam
generator secondary side temperature more than 50°F higher than the primary side, with the
pressurizer water-solid. With the RCS water-solid, the heat input that could occur would
cause the system to be pressurized to the setpoint setpoints of the low-temperature
overpressure relief valve valves in the RNS.
* * *
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Revise UFSAR Tier 2 Subsection 19E.2.4.2.7, Normal Residual Heat Removal System
Relief Valve, as shown below, to change “valve” to “valves” and change verb usage.
19E.2.4.2.7 Normal Residual Heat Removal System Relief Valve
The inside containment RNS relief valve is valves are connected to the residual heat removal
pump suction line. This valve is These valves are designed to provide low-temperature,
overpressure protection of the RCS as described in Subsection 5.2.2. The valve, valves,
connected to the high-pressure portion of the pump suction line, reduces reduce the risk of
overpressurizing the low-pressure portions of the system.

Revise UFSAR Tier 2 Subsection 19E.3.1.3.1, General Shutdown, third bullet, as shown
below, to change “setpoint” to “setpoints.”
19E.3.1.3.1 General Shutdown
Precautions and limitations for general shutdown are as follows:
x

* * *
When the RNS is in operation, the reactor coolant temperature should not exceed
350°F. The reactor coolant pressure should be limited to avoid approaching the RNS
relief valve setpoint setpoints.
* * *
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Revise UFSAR Tier 2 Subsection 19E.4.6, Increase in Reactor Coolant Inventory, fifth
paragraph, as shown below, to change “valve” to “valves.”
19E.4.6 Increase in Reactor Coolant Inventory
* * *
Isolation of CVS on high-2 pressurizer level is available in Modes 1 through 4 until the plant
is operating on RNS. There are applications where the RCS may be filled water-solid when
the RNS is in operation. In Modes 4, 5, and 6 when the RNS is in operation, lowtemperature overpressure protection (LTOP) of the RCS pressure boundary is provided by
the RNS relief valve valves. A discussion of this is provided in Subsection 19E.4.10.1 of this
appendix.

Revise UFSAR Tier 2 Subsection 19E.4.10.1, Low Temperature Overpressure Protection,
as shown below, to change “valve” to “valves” and change verb usage.
19E.4.10.1 Low Temperature Overpressure Protection
For the AP1000, the normal residual heat removal system (RNS) suction relief valve is
valves are located immediately downstream of the RCS suction isolation valves. This relief
valve protects These relief valves protect the RNS from overpressurization and provides
provide low temperature overpressure protection (LTOP) for the RCS components when the
RNS is aligned to the RCS to provide decay heat removal during plant shutdown and startup
operations. The RNS relief valve is valves are sized to provide LTOP by limiting the RCS
and RNS pressure to less than the 10 CFR 50 Appendix G (Reference 13) steady-state
pressure limit. Subsection 5.2.2 provides a discussion of the AP1000 low temperature
overpressure protection design bases.
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7HFKQLFDO6SHFLILFDWLRQV%DVHV


%5($&725&22/$176<67(0 5&6 

/723
%

%/RZ7HPSHUDWXUH2YHUSUHVVXUH3URWHFWLRQ /723 
%$6(6

%$&.*5281'

/723OLPLWV5&6SUHVVXUHDWORZWHPSHUDWXUHVVRWKDWWKHLQWHJULW\RIWKH
UHDFWRUFRRODQWSUHVVXUHERXQGDU\ 5&3% LVQRWFRPSURPLVHGE\
YLRODWLQJWKHSUHVVXUHDQGWHPSHUDWXUH 37 OLPLWVRI&)5
$SSHQGL[* 5HI 7KHUHDFWRUYHVVHOLVWKHOLPLWLQJ5&3%FRPSRQHQW
IRUGHPRQVWUDWLQJVXFKSURWHFWLRQ7KH37/5SURYLGHVWKHOLPLWVZKLFK
VHWWKHPD[LPXPDOORZDEOHVHWSRLQWVIRUWKH1RUPDO5HVLGXDO+HDW
5HPRYDO6\VWHP 516 VXFWLRQUHOLHIYDOYHV5163/9 LQFK DQG
5163/9 LQFK /&2SURYLGHVWKHPD[LPXP5&6SUHVVXUH
IRUWKHH[LVWLQJ5&6FROGOHJWHPSHUDWXUHGXULQJFRROGRZQVKXWGRZQ
DQGKHDWXSWRPHHWWKH5HIHUHQFHUHTXLUHPHQWVGXULQJWKH/723
02'(6



7KHUHDFWRUYHVVHOPDWHULDOLVOHVVWRXJKDWORZWHPSHUDWXUHVWKDQDW
QRUPDORSHUDWLQJWHPSHUDWXUH$VWKHYHVVHOQHXWURQH[SRVXUH
DFFXPXODWHVWKHPDWHULDOWRXJKQHVVGHFUHDVHVDQGEHFRPHVOHVV
UHVLVWDQWWRSUHVVXUHVWUHVVDWORZWHPSHUDWXUHV 5HI 5&6SUHVVXUH
WKHUHIRUHLVPDLQWDLQHGORZDWORZWHPSHUDWXUHVDQGLVLQFUHDVHGRQO\DV
WHPSHUDWXUHLVLQFUHDVHG



7KHSRWHQWLDOIRUYHVVHORYHUSUHVVXUL]DWLRQLVPRVWDFXWHZKHQWKH5&6LV
ZDWHUVROLGRFFXUULQJRQO\ZKLOHVKXWGRZQDSUHVVXUHIOXFWXDWLRQFDQ
RFFXUPRUHTXLFNO\WKDQDQRSHUDWRUFDQUHDFWWRUHOLHYHWKHFRQGLWLRQ
([FHHGLQJWKH5&637OLPLWVE\DVLJQLILFDQWDPRXQWFRXOGFDXVHEULWWOH
FUDFNLQJRIWKHUHDFWRUYHVVHO/&2³5&63UHVVXUHDQG
7HPSHUDWXUH 37 /LPLWV´UHTXLUHVDGPLQLVWUDWLYHFRQWURORI5&6
SUHVVXUHDQGWHPSHUDWXUHGXULQJKHDWXSDQGFRROGRZQWRSUHYHQW
H[FHHGLQJWKH37/5OLPLWV



7KLV/&2SURYLGHV5&6RYHUSUHVVXUHSURWHFWLRQE\KDYLQJDPD[LPXP
FRRODQWLQSXWFDSDELOLW\DQGKDYLQJDGHTXDWHSUHVVXUHUHOLHIFDSDFLW\
/LPLWLQJFRRODQWLQSXWFDSDELOLW\UHTXLUHVLVRODWLQJWKHDFFXPXODWRUVDQG
FORVLQJ&96PDNHXSOLQHFRQWDLQPHQWLVRODWLRQYDOYH&963/9
7KHSUHVVXUHUHOLHIFDSDFLW\UHTXLUHVWKH516VXFWLRQUHOLHIYDOYHVRUD
GHSUHVVXUL]HG5&6DQGDQ5&6YHQWRIVXIILFLHQWVL]H7KH516VXFWLRQ
UHOLHIYDOYHVRUWKHRSHQ5&6YHQWLVWKHRYHUSUHVVXUHSURWHFWLRQGHYLFH
WKDWDFWVWRWHUPLQDWHDQLQFUHDVLQJSUHVVXUHHYHQW



5166XFWLRQ5HOLHI9DOYH5HTXLUHPHQWV
'XULQJWKH/72302'(6WKH516V\VWHPLVRSHUDWHGIRUGHFD\KHDW
UHPRYDO7KHUHIRUHWKH516VXFWLRQLVRODWLRQYDOYHVDUHRSHQLQWKH



9(*38QLWVDQG


%


Page 2 of 11

5HYLVLRQBB


ND-17-1085
Enclosure 4
Conforming Technical Specification Bases Changes (For Information Only) (LAR-17-022)

7HFKQLFDO6SHFLILFDWLRQV%DVHV


%$6(6

%$&.*5281' FRQWLQXHG 

/723
%



SLSLQJIURPWKH5&6KRWOHJVWRWKHLQOHWRIWKH516V\VWHP:KLOHWKHVH
YDOYHVDUHRSHQWKH516VXFWLRQUHOLHIYDOYHVDUHLVH[SRVHGWRWKH5&6
DQGDEOHWRUHOLHYHSUHVVXUHWUDQVLHQWVLQWKH5&6



7KH516VXFWLRQUHOLHIYDOYHVDUHLVDVSULQJORDGHGZDWHUUHOLHIYDOYHV
ZLWKDSUHVVXUHWROHUDQFHDQGDQDFFXPXODWLRQOLPLWHVWDEOLVKHGE\
6HFWLRQ,,,RIWKH$PHULFDQ6RFLHW\RI0HFKDQLFDO(QJLQHHUV $60( 
&RGH 5HI IRU&ODVVUHOLHIYDOYHV



7KH516VXFWLRQLVRODWLRQYDOYHVPXVWEHRSHQWRPDNHWKH516VXFWLRQ
UHOLHIYDOYHV23(5$%/(IRU5&6RYHUSUHVVXUHPLWLJDWLRQ



5&69HQW5HTXLUHPHQWV
2QFHWKH5&6LVGHSUHVVXUL]HGDYHQWH[SRVHGWRWKHFRQWDLQPHQW
DWPRVSKHUHZLOOPDLQWDLQWKH5&6DWFRQWDLQPHQWDPELHQWSUHVVXUHLQDQ
5&6RYHUSUHVVXUHWUDQVLHQWLIWKHUHOLHYLQJUHTXLUHPHQWVRIWKHWUDQVLHQW
GRQRWH[FHHGWKHFDSDELOLWLHVRIWKHYHQW7KXVWKHYHQWSDWKPXVWEH
FDSDEOHRIUHOLHYLQJWKHIORZUHVXOWLQJIURPWKHOLPLWLQJ/723PDVVRUKHDW
LQSXWWUDQVLHQWDQGPDLQWDLQLQJSUHVVXUHEHORZWKH37OLPLWV7KH
UHTXLUHGYHQWFDSDFLW\PD\EHSURYLGHGE\RQHRUPRUHYHQWSDWKV




$33/,&$%/(
6$)(7<
$1$/<6(6




9(*38QLWVDQG


)RUDQ5&6YHQWWRPHHWWKHIORZFDSDFLW\UHTXLUHPHQWLWPD\UHTXLUH
UHPRYLQJRQHRUPRUHSUHVVXUL]HUVDIHW\YDOYHVRUPDQXDOO\RSHQLQJRQH
RUPRUH$XWRPDWLF'HSUHVVXUL]DWLRQ6\VWHP $'6 YDOYHV7KHYHQW
SDWK V PXVWEHDERYHWKHOHYHORIUHDFWRUFRRODQWVRDVQRWWRGUDLQWKH
5&6ZKHQRSHQ
6DIHW\DQDO\VHV 5HI GHPRQVWUDWHWKDWWKHUHDFWRUYHVVHOLV
DGHTXDWHO\SURWHFWHGDJDLQVWH[FHHGLQJWKH5HIHUHQFH37OLPLWV,Q
02'(6DQGDQGLQ02'(ZLWKWKH5&6WHPSHUDWXUHDERYH
)WKHSUHVVXUL]HUVDIHW\YDOYHVZLOOSUHYHQW5&6SUHVVXUHIURP
H[FHHGLQJWKH5HIHUHQFHOLPLWV:KHQWKH516LVDOLJQHGDQGRSHQWR
WKH5&6RYHUSUHVVXUHSURWHFWLRQLVSURYLGHGE\WKH516VXFWLRQUHOLHI
YDOYHVRUDGHSUHVVXUL]HG5&6DQGDVXIILFLHQWO\VL]HGRSHQ5&6YHQW
7KHDFWXDOWHPSHUDWXUHDWZKLFKWKHSUHVVXUHLQWKH37OLPLWFXUYHIDOOV
EHORZWKHVXFWLRQUHOLHIVHWSRLQWLQFUHDVHVDVWKHUHDFWRUYHVVHOPDWHULDO
WRXJKQHVVGHFUHDVHVGXHWRQHXWURQHPEULWWOHPHQW(DFKWLPHWKH37/5
FXUYHVDUHUHYLVHG/723PXVWEHUHHYDOXDWHGWRHQVXUHLWVIXQFWLRQDO
UHTXLUHPHQWVFDQVWLOOEHPHWXVLQJWKH516VXFWLRQUHOLHIYDOYHVRUWKH
GHSUHVVXUL]HGDQGYHQWHG5&6FRQGLWLRQ

%


Page 3 of 11

5HYLVLRQBB


ND-17-1085
Enclosure 4
Conforming Technical Specification Bases Changes (For Information Only) (LAR-17-022)

7HFKQLFDO6SHFLILFDWLRQV%DVHV


%$6(6

$33/,&$%/(6$)(7<$1$/<6(6 FRQWLQXHG 

/723
%



7KH37/5FRQWDLQVWKHDFFHSWDQFHOLPLWVWKDWGHILQHWKH/723
UHTXLUHPHQWV$Q\FKDQJHWRWKH5&6PXVWEHHYDOXDWHGDJDLQVWWKH
5HIHUHQFHDQDO\VHVWRGHWHUPLQHWKHLPSDFWRIWKHFKDQJHRQWKH/723
DFFHSWDQFHOLPLWV



7UDQVLHQWVWKDWDUHFDSDEOHRIRYHUSUHVVXUL]LQJWKH5&6DUHFDWHJRUL]HG
DVHLWKHUPDVVRUKHDWLQSXWWUDQVLHQWV7KHHYHQWVOLVWHGEHORZZHUH
XVHGLQWKHDQDO\VLVWRVL]HWKH516VXFWLRQUHOLHIYDOYHV7KHUHIRUHDQ\
HYHQWVZLWKDPDVVRUKHDWLQSXWJUHDWHUWKDQWKHOLVWHGHYHQWVFDQQRWEH
DFFRPPRGDWHGDQGPXVWEHSUHYHQWHG



0DVV,QSXW
D



+HDW,QSXW
D



0DNHXSZDWHUIORZUDWHWRWKH5&6DVVXPLQJRQHRUERWK&96
PDNHXSSXPSVDUHLQRSHUDWLRQDQGOHWGRZQLVLVRODWHG

5HVWDUWRIRQHUHDFWRUFRRODQWSXPS 5&3 ZLWKZDWHULQWKHVWHDP
JHQHUDWRUVHFRQGDU\VLGH)KRWWHUWKDQWKHSULPDU\VLGHZDWHU
DQGWKH5&6ZDWHUVROLG

5166XFWLRQ5HOLHI9DOYH3HUIRUPDQFH
6LQFHHDFKRIWKH516VXFWLRQUHOLHIYDOYHVGRGRHVQRWKDYHDYDULDEOH
37OLIWVHWSRLQWWKHDQDO\VLVPXVWVKRZWKDWZLWKFKRVHQVHWSRLQWWKH
UHOLHIYDOYHVZLOOSDVVIORZJUHDWHUWKDQWKDWUHTXLUHGIRUWKHOLPLWLQJ/723
WUDQVLHQWZKLOHPDLQWDLQLQJ5&6SUHVVXUHOHVVWKDQWKHORZHVWRIHLWKHU
WKH37OLPLWFXUYHRIWKHGHVLJQSUHVVXUHRIWKHQRUPDOUHVLGXDO
KHDWUHPRYDOV\VWHPRUWKHDFFHSWDEOH516UHOLHIYDOYHLQOHWSUHVVXUH
7KHFXUUHQWDQDO\VLVVKRZVWKDWXSWRDWHPSHUDWXUHRI)WKHPDVV
LQSXWWUDQVLHQWLVOLPLWLQJDQGDERYHWKLVWHPSHUDWXUHWKHKHDWLQSXW
WUDQVLHQWLVOLPLWLQJ




9(*38QLWVDQG


:KHQWKH5&6LVDOLJQHGWRWKH516ZLWK516VXFWLRQUHOLHIYDOYHV
23(5$%/(&KHPLFDODQG9ROXPH&RQWURO6\VWHP &96 YDOYH
&963/9LVFORVHGWROLPLWWKHIORZUDWHWRWKHFDSDFLW\RIWKHVPDOOHU
516VXFWLRQUHOLHIYDOYHE\GLUHFWLQJIORZWR&96IORZUHVWULFWLQJRULILFH
&963<5'XULQJDPDVVLQSXWWUDQVLHQWWKHVPDOOHU516VXFWLRQ
UHOLHIYDOYHZLOOOLIWDWLWVOLIWVHWWLQJDQGWKHODUJHU516VXFWLRQUHOLHIYDOYH
ZLOOUHPDLQFORVHG,IWKHSUHVVXUHH[FHHGVWKHFDSDFLW\RIWKHVPDOOHU
516VXFWLRQUHOLHIYDOYHWKHODUJHU516VXFWLRQUHOLHIYDOYHZLOORSHQ
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7HFKQLFDO6SHFLILFDWLRQV%DVHV


%$6(6

$33/,&$%/(6$)(7<$1$/<6(6 FRQWLQXHG 

/723
%



'XULQJDKHDWLQSXWWUDQVLHQWWKHODUJHU516VXFWLRQUHOLHIYDOYHLVUHOLHG
XSRQIRURYHUSUHVVXUHSURWHFWLRQDQGWKHVPDOOHU516VXFWLRQUHOLHIYDOYH
RSHQVWRSURYLGHUHOLDELOLW\DQGUHGXFHSRWHQWLDOFKDWWHULQJLQWKHODUJHU
YDOYH7KHKHDWLQSXWWUDQVLHQWLVOLPLWLQJZKHQWKH516VXFWLRQUHOLHI
YDOYHVDUHUHOLHGXSRQIRURYHUSUHVVXUHSURWHFWLRQ



7RSUHYHQWWKHSRVVLELOLW\RIDKHDWLQSXWWUDQVLHQWDQGWKHUHE\OLPLWWKH
UHTXLUHGIORZUDWHRIWKH516VXFWLRQUHOLHIYDOYHVDGPLQLVWUDWLYH
UHTXLUHPHQWVLQWKH/&2QRWHKDYHEHHQLPSRVHGIRUVWDUWLQJDQ5&3



5&69HQW3HUIRUPDQFH
:LWKWKH5&6GHSUHVVXUL]HGDYHQWVL]HRIVTXDUHLQFKHVLVFDSDEOH
RIPLWLJDWLQJDOLPLWLQJRYHUSUHVVXUHWUDQVLHQW7KHDUHDRIWKHYHQWLV
HTXLYDOHQWWRWKHDUHDRIWKHLQOHWSLSHWRWKHODUJHU516VXFWLRQUHOLHI
YDOYHVRWKHFDSDFLW\RIWKHYHQWLVJUHDWHUWKDQWKHIORZSRVVLEOHZLWK
HLWKHUWKHPDVVRUKHDWLQSXWWUDQVLHQWZKLOHPDLQWDLQLQJWKH5&6
SUHVVXUHOHVVWKDQWKHORZHURIHLWKHUWKHPD[LPXPSUHVVXUHRQWKH37
OLPLWFXUYHRUSHUFHQWRIWKHGHVLJQSUHVVXUHRIWKHQRUPDOUHVLGXDO
KHDWUHPRYDOV\VWHP:KHQDQ5&6YHQWRIVTXDUHLQFKHVLV
HVWDEOLVKHG&963/9PD\EHRSHQHG




7KHUHTXLUHGYHQWDUHDPD\EHREWDLQHGE\RSHQLQJRQH$'66WDJH
RUIORZSDWK
7KH5&6YHQWVL]HZLOOEHUHHYDOXDWHGIRUFRPSOLDQFHHDFKWLPHWKH
37OLPLWFXUYHVDUHUHYLVHGEDVHGRQWKHUHVXOWVRIWKHYHVVHOPDWHULDO
VXUYHLOODQFH



7KH5&6YHQWLVSDVVLYHDQGLVQRWVXEMHFWWRDFWLYHIDLOXUH



/723VDWLVILHV&ULWHULRQRI&)5 F  LL 


/&2




9(*38QLWVDQG


7KLV/&2UHTXLUHVWKDW/723LV23(5$%/(/723LV23(5$%/(ZKHQ
WKHPD[LPXPFRRODQWLQSXWDQGPLQLPXPSUHVVXUHUHOLHIFDSDELOLWLHVDUH
23(5$%/(9LRODWLRQRIWKLV/&2FRXOGOHDGWRWKHORVVRIORZ
WHPSHUDWXUHRYHUSUHVVXUHPLWLJDWLRQDQGYLRODWLRQRIWKH5HIHUHQFH
OLPLWVDVDUHVXOWRIDQRSHUDWLRQDOWUDQVLHQW
7ROLPLWWKHFRRODQWLQSXWFDSDELOLW\WKH/&2UHTXLUHVDOODFFXPXODWRU
GLVFKDUJHLVRODWLRQYDOYHVFORVHGDQGLPPRELOL]HGZKHQDFFXPXODWRU
SUHVVXUHLVJUHDWHUWKDQRUHTXDOWRWKHPD[LPXP5&6SUHVVXUHIRUWKH
H[LVWLQJ5&6WHPSHUDWXUHDOORZHGLQWKH37/5
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%$6(6

/&2 FRQWLQXHG 


7HFKQLFDO6SHFLILFDWLRQV%DVHV

/723
%

7KHHOHPHQWVRIWKH/&2WKDWSURYLGHORZWHPSHUDWXUHRYHUSUHVVXUH
PLWLJDWLRQWKURXJKSUHVVXUHUHOLHIDUHRQHRIWKHIROORZLQJ
D

2QH7ZR23(5$%/(516VXFWLRQUHOLHIYDOYHV
$Q516VXFWLRQUHOLHIYDOYHLV23(5$%/(IRU/723ZKHQERWK516
VXFWLRQLVRODWLRQYDOYHVLQRQHIORZSDWKDUHRSHQLWVVHWSRLQWLVVHW
ZLWKLQWKH37/5 5HIHUHQFH ,QVHUYLFH7HVWLQJ3URJUDPOLPLWVDQG
WHVWLQJKDVSURYHQLWVDELOLW\WRRSHQDWWKLVVHWSRLQW$GGLWLRQDOO\
&963/9LVFORVHGWROLPLWWKHIORZUDWHWRZLWKLQWKHUHOLHYLQJ
FDSDFLW\RIWKHVPDOOHU516VXFWLRQUHOLHIYDOYHZKHQWKH516
VXFWLRQUHOLHIYDOYHVDUH23(5$%/(RU



E



(DFKRIWKHVHPHWKRGVRIRYHUSUHVVXUHSUHYHQWLRQLVFDSDEOHRI
PLWLJDWLQJWKHOLPLWLQJ/723WUDQVLHQW



1RWHSURKLELWVVWDUWXSRIDQ5&3ZKHQWKH5&6WHPSHUDWXUHLV)
XQOHVVSUHVVXUL]HUOHYHOLV7KLVUHVWUDLQWLVWRSUHYHQWDORZ
WHPSHUDWXUHRYHUSUHVVXUHHYHQWGXHWRDWKHUPDOWUDQVLHQWZKHQDQ5&3
LVVWDUWHG



1RWHUHTXLUHVWKDWWKHVHFRQGDU\VLGHZDWHUWHPSHUDWXUHRIHDFK6*EH
)DERYHHDFKRIWKH5&6FROGOHJWHPSHUDWXUHVEHIRUHWKHVWDUWRI
DQ5&3ZLWKDQ\5&6FROGOHJWHPSHUDWXUH)DQGWKH5&3PXVW
EHVWDUWHGDWRI5&3VSHHG7KLVUHVWUDLQWLVWRSUHYHQWDORZ
WHPSHUDWXUHRYHUSUHVVXUHHYHQWGXHWRDWKHUPDOWUDQVLHQWZKHQDQ5&3
LVVWDUWHG7KLVOLPLWDWLRQDOVRKHOSVWRHQVXUHWKDWWKH516V\VWHP
SUHVVXUHUHPDLQVEHORZERWKWKHSLSLQJGHVLJQSUHVVXUHDQGWKH
DFFHSWDEOH516UHOLHIYDOYHLQOHWSUHVVXUH



1RWHSURYLGHVWKDWDFFXPXODWRULVRODWLRQLVRQO\UHTXLUHGZKHQWKH
DFFXPXODWRUSUHVVXUHLVPRUHWKDQRUDWWKHPD[LPXP5&6SUHVVXUHIRU
WKHH[LVWLQJWHPSHUDWXUHDVDOORZHGE\WKH37OLPLWFXUYHV7KLV1RWH
SHUPLWVWKHDFFXPXODWRUGLVFKDUJHLVRODWLRQYDOYH6XUYHLOODQFHWREH
SHUIRUPHGRQO\XQGHUWKHVHSUHVVXUHDQGWHPSHUDWXUHFRQGLWLRQV


$33/,&$%,/,7<


9(*38QLWVDQG


$GHSUHVVXUL]HG5&6DQGDQ5&6YHQWSDWKLVRSHQZLWKDQDUHDRI
VTXDUHLQFKHV

7KLV/&2LVDSSOLFDEOHLQ02'(ZKHQDQ\FROGOHJWHPSHUDWXUHLV
EHORZ)02'(DQGLQ02'(ZKHQWKHUHDFWRUYHVVHOKHDGLV
RQ7KHSUHVVXUL]HUVDIHW\YDOYHVSURYLGHRYHUSUHVVXUHSURWHFWLRQWKDW
PHHWVWKH5HIHUHQFH37OLPLWVDERYH),Q02'(ZLWKWKH
UHDFWRUYHVVHOKHDGRIIDQRYHUSUHVVXUL]DWLRQFDQQRWRFFXU
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$33/,&$%,/,7< FRQWLQXHG 

/723
%



/&2SURYLGHVWKHRSHUDWLRQDO37OLPLWVIRUDOO02'(6/&2
³3UHVVXUL]HU6DIHW\9DOYHV´UHTXLUHVWKH23(5$%,/,7<RIWKHSUHVVXUL]HU
VDIHW\YDOYHVWKDWSURYLGHRYHUSUHVVXUHSURWHFWLRQGXULQJ02'(6
DQGDQG02'(ZLWKWKH516LVRODWHGRU5&6WHPSHUDWXUH)



/RZWHPSHUDWXUHRYHUSUHVVXUHSUHYHQWLRQLVPRVWFULWLFDOGXULQJVKXWGRZQ
ZKHQWKH5&6LVZDWHUVROLGDQGDPDVVRUKHDWLQSXWWUDQVLHQWFDQ
FDXVHDYHU\UDSLGLQFUHDVHLQ5&6SUHVVXUHZLWKOLWWOHRUQRWLPHIRU
RSHUDWRUDFWLRQWRPLWLJDWHWKHHYHQW


$&7,216

$%DQG%
$QXQLVRODWHGDFFXPXODWRUUHTXLUHVLVRODWLRQZLWKLQKRXU7KLVLVRQO\
UHTXLUHGZKHQWKHDFFXPXODWRUSUHVVXUHLVDWRUPRUHWKDQWKHPD[LPXP
5&6SUHVVXUHIRUWKHH[LVWLQJWHPSHUDWXUHDOORZHGE\WKH37OLPLW
FXUYHV



7KH&RPSOHWLRQ7LPHLVEDVHGRQRSHUDWLQJH[SHULHQFHWKDWWKLVDFWLYLW\
FDQEHDFFRPSOLVKHGLQWKLVWLPHSHULRGDQGRQHQJLQHHULQJHYDOXDWLRQV
LQGLFDWLQJWKDWDQHYHQWUHTXLULQJ/723LVQRWOLNHO\LQWKHDOORZHGWLPH



%
&96PDNHXSOLQHFRQWDLQPHQWLVRODWLRQYDOYH&963/9UHTXLUHV
FORVXUHZLWKLQKRXU&RQGLWLRQ%LVPRGLILHGE\D1RWHVWDWLQJWKDWWKH
$FWLRQLVRQO\DSSOLFDEOHZKHQDQ5&6YHQWRIVTXDUHLQFKHVLVQRW
HVWDEOLVKHG



7KH&RPSOHWLRQ7LPHLVEDVHGRQRSHUDWLQJH[SHULHQFHWKDWWKLVDFWLYLW\
FDQEHDFFRPSOLVKHGLQWKLVWLPHSHULRGDQGRQHQJLQHHULQJHYDOXDWLRQV
LQGLFDWLQJWKDWDQHYHQWUHTXLULQJ/723LVQRWOLNHO\LQWKHDOORZHGWLPH



&DQG&
,ILVRODWLRQLVQHHGHGDQGFDQQRWEHDFFRPSOLVKHGLQKRXU5HTXLUHG
$FWLRQ%&DQG5HTXLUHG$FWLRQ%&SURYLGHWZRRSWLRQVHLWKHURI
ZKLFKPXVWEHSHUIRUPHGLQWKHQH[WKRXUV%\LQFUHDVLQJWKH5&6
WHPSHUDWXUHWR!)WKHDFFXPXODWRUSUHVVXUHFDQQRWH[FHHGWKH


9(*38QLWVDQG
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%$6(6

$&7,216 FRQWLQXHG 

7HFKQLFDO6SHFLILFDWLRQV%DVHV

/723
%



/723OLPLWVLIWKHDFFXPXODWRUVDUHIXOO\LQMHFWHG'HSUHVVXUL]LQJWKH
DFFXPXODWRUVEHORZWKH/723OLPLWIURPWKH37/5DOVRJLYHVWKLV
SURWHFWLRQ



7KH&RPSOHWLRQ7LPHVDUHEDVHGRQRSHUDWLQJH[SHULHQFHWKDWWKHVH
DFWLYLWLHVFDQEHDFFRPSOLVKHGLQWKHVHWLPHSHULRGVDQGRQHQJLQHHULQJ
HYDOXDWLRQVLQGLFDWLQJWKDWDQHYHQWUHTXLULQJ/723LVQRWOLNHO\LQWKH
DOORZHGWLPHV



&'DQG&'
,IWKH516VXFWLRQUHOLHIYDOYHVDUHLVLQRSHUDEOHDQGWKH5&6LVQRW
GHSUHVVXUL]HGWKHUHLVDSRWHQWLDOWRRYHUSUHVVXUL]HWKH5&6DQGH[FHHG
WKHOLPLWVDOORZHGLQ/&27KHVXFWLRQUHOLHIYDOYHVDUHLV
FRQVLGHUHGLQRSHUDEOHLIWKH516LVRODWLRQYDOYHVKDYHLVRODWHGWKH516
IURPWKH5&6LQVXFKDZD\WKDWWKHVXFWLRQUHOLHIYDOYHVFDQQRWSHUIRUP
WKHLULWVLQWHQGHGVDIHW\IXQFWLRQRULIWKHYDOYHVWKHPVHOYHVLWVHOIZLOOQRW



RSHUDWHWRSHUIRUPWKHLULWVLQWHQGHGVDIHW\IXQFWLRQ,IWKH5&6LV
GHSUHVVXUL]HGEXWWKH5&6YHQWSDWKGRHVQRWSURYLGHDIORZDUHD
VXIILFLHQWWRPLWLJDWHDQ\RIWKHGHVLJQORZWHPSHUDWXUHRYHUSUHVVXUH
HYHQWVDQGWKH516VXFWLRQUHOLHIYDOYHVDUHLVLQRSHUDEOHWKHUHLVD
SRWHQWLDOWRRYHUSUHVVXUL]HWKH5&6DQGH[FHHGWKHOLPLWVDOORZHGLQ/&2
7KH5&6YHQWSDWKLVFRQVLGHUHGLQRSHUDEOHLIWKHDUHDRIWKHYHQW
LVQRWHTXLYDOHQWWRWKHDUHDRIWKHLQOHWSLSHWRWKHODUJHU516VXFWLRQ
UHOLHIYDOYH



8QGHUWKHVHFRQGLWLRQV5HTXLUHG$FWLRQ&'RU&'SURYLGHWZR
RSWLRQVHLWKHURIZKLFKPXVWEHDFFRPSOLVKHGLQKRXUV,IWKH516
VXFWLRQUHOLHIYDOYHVFDQQRWEHUHVWRUHGWR23(5$%/(VWDWXVWKH5&6
PXVWEHGHSUHVVXUL]HGDQGYHQWHGZLWKD5&6YHQWZKLFKSURYLGHVDIORZ
DUHDVXIILFLHQWWRPLWLJDWHDQ\RIWKHGHVLJQORZWHPSHUDWXUHRYHUSUHVVXUH
HYHQWV



7KHKRXU&RPSOHWLRQ7LPHUHSUHVHQWVDUHDVRQDEOHWLPHWRUHSDLUWKH
UHOLHIYDOYHVRSHQWKH516LVRODWLRQYDOYHVRURWKHUZLVHUHVWRUHWKH
/723WR23(5$%/(VWDWXVRUGHSUHVVXUL]HDQGYHQWWKH5&6ZLWKRXW
LPSRVLQJDOHQJWK\SHULRGZKHQWKH/723LVQRWDEOHWRPLWLJDWHDORZ
WHPSHUDWXUHRYHUSUHVVXUHHYHQW


9(*38QLWVDQG
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%$6(6

6859(,//$1&(
5(48,5(0(176

7HFKQLFDO6SHFLILFDWLRQV%DVHV

/723
%

65
7RPLQLPL]HWKHSRWHQWLDOIRUDORZWHPSHUDWXUHRYHUSUHVVXUHHYHQWE\
OLPLWLQJWKHPDVVLQSXWFDSDELOLW\WKHDFFXPXODWRUGLVFKDUJHLVRODWLRQ
YDOYHVDUHYHULILHGFORVHGDQGORFNHGRXW7KH)UHTXHQF\RIKRXUVLV
VXIILFLHQWFRQVLGHULQJRWKHULQGLFDWLRQVDQGDODUPVDYDLODEOHWRWKH
RSHUDWRULQWKHPDLQFRQWUROURRPWRYHULI\WKHUHTXLUHGVWDWXVRIWKH
HTXLSPHQW



65LVPRGLILHGE\D1RWHVWDWLQJWKDWDFFXPXODWRULVRODWLRQLV
RQO\UHTXLUHGZKHQWKHDFFXPXODWRUSUHVVXUHLVPRUHWKDQRUDWWKH
PD[LPXP5&6SUHVVXUHIRUWKHH[LVWLQJWHPSHUDWXUHDVDOORZHGE\WKH
37OLPLWFXUYHV7KLV1RWHUHTXLUHVWKHDFFXPXODWRUGLVFKDUJHLVRODWLRQ
YDOYH6XUYHLOODQFHWREHPHWRQO\XQGHUWKHVHSUHVVXUHDQGWHPSHUDWXUH
FRQGLWLRQV



65
7KH516VXFWLRQUHOLHIYDOYHVVKDOOEHGHPRQVWUDWHG23(5$%/(E\
YHULI\LQJWZR516VXFWLRQLVRODWLRQYDOYHVLQRQHIORZSDWKDUHRSHQ7KLV
6XUYHLOODQFHLVRQO\SHUIRUPHGLIWKH516VXFWLRQUHOLHIYDOYHVDUHLVEHLQJ
XVHGWRVDWLVI\WKLV/&2



7KH516VXFWLRQLVRODWLRQYDOYHVDUHYHULILHGWREHRSHQHGHYHU\
KRXUV7KH)UHTXHQF\LVFRQVLGHUHGDGHTXDWHLQYLHZRIRWKHU
DGPLQLVWUDWLYHFRQWUROVVXFKDVYDOYHVWDWXVLQGLFDWLRQVDYDLODEOHWRWKH
RSHUDWRULQWKHFRQWUROURRPWKDWYHULI\WKH516VXFWLRQLVRODWLRQYDOYHV
UHPDLQRSHQ7KLV6XUYHLOODQFHLVUHTXLUHGWREHPHWLIWKH516VXFWLRQ
UHOLHIYDOYHVDUHLVEHLQJXVHGWRVDWLVI\WKHSUHVVXUHUHOLHIUHTXLUHPHQWV
RI/&2D



65
7RPLQLPL]HWKHSRWHQWLDOIRUDORZWHPSHUDWXUHRYHUSUHVVXUHHYHQWZKHQ
WKH516VXFWLRQUHOLHIYDOYHVDUH23(5$%/(WKHIORZIURPWKH&96LV
OLPLWHGWRWKHFDSDFLW\RIWKHVPDOOHU516VXFWLRQUHOLHIYDOYH7KH&96
PDNHXSOLQHFRQWDLQPHQWLVRODWLRQYDOYH&963/9LVFORVHGWROLPLW
&96PDVVDQGKHDWLQMHFWLRQIORZWRWKH&96IORZUHVWULFWLQJRULILFH
&963<57KH)UHTXHQF\RIKRXUVLVVXIILFLHQWFRQVLGHULQJRWKHU
LQGLFDWLRQVDQGDODUPVDYDLODEOHWRWKHRSHUDWRULQWKHPDLQFRQWUROURRP
WRYHULI\WKHUHTXLUHGVWDWXVRIWKHHTXLSPHQW7KLV6XUYHLOODQFHLV
UHTXLUHGWREHPHWLIWKH516VXFWLRQUHOLHIYDOYHVDUHEHLQJXVHGWR
VDWLVI\WKHSUHVVXUHUHOLHIUHTXLUHPHQWVRI/&2D


9(*38QLWVDQG


%


Page 9 of 11

5HYLVLRQBB


ND-17-1085
Enclosure 4
Conforming Technical Specification Bases Changes (For Information Only) (LAR-17-022)

7HFKQLFDO6SHFLILFDWLRQV%DVHV


%$6(6

6859(,//$1&(5(48,5(0(176 FRQWLQXHG 


/723
%

65
7KH5&6YHQWRIVTXDUHLQFKHVLVYHULILHGRSHQHLWKHU
D

2QFHHYHU\KRXUVIRUDYDOYHWKDWLVQRWORFNHG YDOYHVWKDWDUH
VHDOHGRUVHFXUHGLQWKHRSHQSRVLWLRQDUHFRQVLGHUHG³ORFNHG´LQWKLV
FRQWH[W RU



E

2QFHHYHU\GD\VIRURWKHUYHQWSDWK V  HJDYHQWYDOYHWKDWLV
ORFNHGVHDOHGRUVHFXUHGLQSRVLWLRQRUDUHPRYHGSUHVVXUL]HU
VDIHW\YDOYHRURSHQPDQZD\DOVRILWVWKLVFDWHJRU\ 



7KLV6XUYHLOODQFHLVPRGLILHGE\D1RWHWKDWVWDWHVLWLVRQO\UHTXLUHGWREH
PHWLIWKHYHQWLVEHLQJXVHGWRVDWLVI\WKHSUHVVXUHUHOLHIUHTXLUHPHQWVRI
WKH/&2E



65
7KH516VXFWLRQUHOLHIYDOYHVVKDOOEHGHPRQVWUDWHG23(5$%/(E\
YHULI\LQJWKDWWZR516VXFWLRQLVRODWLRQYDOYHVLQRQHIORZSDWKDUHRSHQ
DQGE\WHVWLQJWKHPLWLQDFFRUGDQFHZLWKWKH,QVHUYLFH7HVWLQJ3URJUDP
5HIHUWR65IRUWKH516VXFWLRQLVRODWLRQYDOYH6XUYHLOODQFH 
7KLV6XUYHLOODQFHLVRQO\UHTXLUHGWREHSHUIRUPHGLIWKH516VXFWLRQ
UHOLHIYDOYHVDUHLVEHLQJXVHGWRPHHWWKLV/&27KH$60(20&RGH
5HI WHVWSHU,QVHUYLFH7HVWLQJ3URJUDPYHULILHV23(5$%,/,7<E\
SURYLQJSURSHUUHOLHIYDOYHPHFKDQLFDOPRWLRQDQGE\PHDVXULQJDQGLI
UHTXLUHGDGMXVWLQJWKHOLIWVHWSRLQW7KLV6XUYHLOODQFHLVUHTXLUHGWREH
PHWLIWKH516VXFWLRQUHOLHIYDOYHVDUHLVEHLQJXVHGWRVDWLVI\WKH
SUHVVXUHUHOLHIUHTXLUHPHQWVRI/&2D


5()(5(1&(6



7LWOH&RGHRI)HGHUDO5HJXODWLRQV3DUW$SSHQGL[*³)UDFWXUH
7RXJKQHVV5HTXLUHPHQWV´





*HQHULF/HWWHU³15&3RVLWLRQRQ5DGLDWLRQ(PEULWWOHPHQWRI
5HDFWRU9HVVHO0DWHULDOVDQG,WV,PSDFWRQ3ODQW2SHUDWLRQ´





$60(%RLOHUDQG3UHVVXUH9HVVHO&RGH6HFWLRQ,,,





)6$56HFWLRQ³2YHUSUHVVXUH3URWHFWLRQ´





$60(20&RGH³&RGHIRU2SHUDWLRQDQG0DLQWHQDQFHRI1XFOHDU
3RZHU3ODQWV´




9(*38QLWVDQG
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7HFKQLFDO6SHFLILFDWLRQV%DVHV
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1

INTRODUCTION

1.1

BACKGROUND

AP1000

In conducting studies directed at finding vulnerabilities of pressurized water reactor (PWR) plants to
inter-system loss-of-coolant accidents (ISLOCAs), the Nuclear Regulatory Commission (NRC) staff
concluded that the core damage frequency caused by ISLOCAs could be substantially greater than
previous Probabilistic Risk Assessment (PRA) estimates.(1) In NRC Information Notice 92-36
(Reference 1), the NRC staff indicated that these PRAs have typically been limited to modeling ISLOCA
sequences that include only the catastrophic failures of check valves that isolate the Reactor Coolant
System (RCS) from low-pressure systems. Also, the PRAs included little consideration of human errors
leading to an ISLOCA and the effects of the accident-caused harsh environment or flooding on plant
equipment and recovery activities.
The results of these NRC studies have suggested that ISLOCA precursors most likely would be initiated
by human errors or because of procedural deficiencies. This may be attributed to the general lack of
awareness of the possibility or consequences of an ISLOCA.
The NRC has developed a position on design requirements necessary to minimize the potential for
ISLOCAs. The staff position is addressed in numerous NRC documents, including References 1
through 7. Westinghouse has evaluated the AP1000 design and concludes that it complies with the stated
NRC position.

1.2

OBJECTIVE

The purpose of this report is to perform a systematic evaluation of the systems that interface with the RCS
and to demonstrate that the design of the systems meets the ISLOCA acceptance criteria, which are
described in section 2.2 of this report.

1.3

SCOPE

The scope of this evaluation is applicable to the AP1000 systems and subsystems that interface directly or
indirectly with the RCS and are susceptible to ISLOCA challenges.

1. AP1000 PRA results show that ISLOCAs provide only a minor contribution to core damage frequency. In
current calculations, this contribution accounts for approximately 5.0E-11 per reactor year, which is less than
one-tenth of one percent of the overall AP1000 core damage frequency at-power, calculated to be approximately
2.4E-7 per reactor year.
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2

DESIGN REQUIREMENTS AND APPROACH

2.1

ISLOCA DEFINITION

AP1000

An ISLOCA is defined in NRC Information Notice 92-36 (Reference 1) as a class of events in which a
break occurs outside containment in a system connected to the RCS, causing a loss of primary system
inventory outside containment. This is interpreted as a beyond-design-basis event for systems connected
directly or indirectly to the RCS. The pressurization pathway can be established by an inadvertent
opening of a valve or valves, a failure of containment isolation, or the postulation that valves are fully
open (for example, check valves). This interpretation is believed to address all sources that may
challenge low-pressure systems. Based on this definition of an ISLOCA, an evaluation was performed to
assess the ability of the AP1000 design to withstand an overpressure event.

2.2

ISLOCA ACCEPTANCE CRITERIA

The design of systems that interface with the RCS is evaluated against acceptance criteria consistent with
the following NRC guidance provided in SECY-90-016 (Reference 5).
x

All systems and subsystems connected to the RCS are to be designed to withstand the full RCS
pressure to the extent practicable.

x

Systems that are not designed to full RCS pressure should include:
–

the capability for leak-testing of the pressure isolation valves

–

valve position indication that is available in the control room when isolation valve
operators are deenergized, and

–

a high-pressure alarm to warn control room operators when rising reactor coolant pressure
approaches the design pressure of attached low-pressure systems and both isolation valves
are not closed.

x

Systems not designed in the above methods should include other proper design features to prevent
ISLOCAs to the extent practicable.

2.3

ISLOCA EVALUATION PROCESS

The systematic evaluation performed for this study of ISLOCA challenges and the subsequent
determination of appropriate design responses can be summarized in the following steps:
1.

The AP1000 RCS piping and instrumentation diagram (P&ID) was reviewed to identify systems
or subsystems that directly interface with the RCS. The P&IDs of these primary interfacing
systems were also reviewed to identify secondary interfacing systems or subsystems that directly
interface with the primary interfacing systems.

Revision 2
APP-GW-GLR-002 R2.doc

2-1

WCAP-15993, Rev. 2
APP-GW-GLR-002, Rev. 2

2.

AP1000

The design pressure of each of the primary and secondary interfacing systems was identified and
categorized as follows:
A – Design pressure ≥ RCS Design Pressure
B – Ultimate Rupture Strength (URS) ≥ RCS Design Pressure
C – Low-Pressure System

3.

Any system or subsystem that interfaces with a primary interfacing system categorized as A or B
above was then itself evaluated as a primary interfacing system for the following reason: If a
primary interfacing system is designed for full RCS pressure, then it can be considered (for this
study) an extension of the reactor coolant pressure boundary (RCPB), and therefore, any system
interfacing with it should be subjected to the ISLOCA evaluation criteria.
Systems interfacing with a category C system were not evaluated as primary interfacing systems
because it was assumed that the justification and design response for the category C system
would also protect any system connected to that system.
For each interfacing system or subsystem categorized as B or C above, justification for ISLOCA
compliance is identified and categorized as follows:
(1)

All parts of system or subsystem are located inside the containment.

(2)

System or subsystem is designed to a URS at least equal to the full RCS pressure.

(3)

System or subsystem includes the following design features:

(4)

4.

–

the capability for leak-testing of the pressure isolation valves

–

valve position indication that is available in the control room when isolation valve
operators are deenergized, and

–

a high-pressure alarm to warn control room operators when rising reactor coolant
pressure approaches the design pressure of attached low-pressure systems and both
isolation valves are not closed.

System or subsystem includes other design features specific to them that prevent an
ISLOCA to the extent practicable. These design features are discussed in section 3 of this
report.

A design evaluation is performed for all category B and C primary and secondary interfacing
systems with compliance justification other than (1). Each interface in the pressurization
pathways was analyzed relative to the ISLOCA acceptance criteria.

Tables 2-1 through 2-11 summarize the results of the evaluation process described above. The first
system in each table is the primary interfacing system. The remaining systems in each table are the
secondary interfacing systems that interface with that primary system. Section 3 of this report contains
design evaluations for the category B or C systems identified with justifications that do not include
justification (1) (system is located entirely inside containment).
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Table 2-1

AP1000

Normal Residual Heat Removal System
Justification(2)
Interfacing System

Design
Pressure(1)

Normal Residual Heat Removal System (RNS)
Pump seal

1

A/B
C

2

3

X

X

Passive Core Cooling System (PXS)
test header

A

X

X

Chemical and Volume Control System (CVS)
purification return line

A

X

X

PXS direct vessel injection line

A

X

X

In-containment refueling water storage tank (IRWST)
sparger

C

X

CVS purification line

A

X

1.
2.

4

Design
Evaluation
(Section)
3.1

X

See subsection 2.3.2 for an explanation of design pressure codes.
See subsection 2.3.3 for an explanation of justification codes.

Table 2-2

Chemical and Volume Control System Purification Loop
Justification
Design
Pressure

1

CVS purification loop

A

X

RNS discharge and return headers

A

X

Solid Radwaste System (WSS)

C

Containment sump

C

X

Demineralized Water Transfer and Storage System
(DWS)

C

X

Primary Sampling System (PSS)

A

X

CVS makeup line
Makeup pump suction line

A
C

X

Hydrogen addition line

A

X

RCS pressurizer spray

A

Interfacing System
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4

Design
Evaluation
(Section)

X

3.5

X

3.6
3.4
3.3

X

X

2-3

WCAP-15993, Rev. 2
APP-GW-GLR-002, Rev. 2
Table 2-3

AP1000

Chemical and Volume Control System Letdown Line
Justification
Interfacing System

Design
Pressure

1

2

3

4

Design
Evaluation
(Section)

CVS letdown line

C

X

X

3.2

Liquid Radwaste System (WLS) degasifier

C

X

X

3.2

WLS effluent holdup tank

C

X

X

3.2

4

Design
Evaluation
(Section)

X

3

4

Design
Evaluation
(Section)

Table 2-4

Chemical and Volume Control System Makeup Pump Discharge Line
Justification
Interfacing System

Design
Pressure

CVS makeup pump discharge line

A

PXS test header

A

Spent fuel pool

C

Table 2-5

1

2

3

X
X

X

Chemical and Volume Control System Makeup Pump Suction Line
Justification
Interfacing System

Design
Pressure

1

2

3

CVS makeup pump suction line

C

X

3.3

Spent fuel pool

C

X

3

Waste holdup tank

C

X

3.3

Demineralized water storage tank

C

X

3.3

4

Design
Evaluation
(Section)

Table 2-6

Chemical and Volume Control System Hydrogen Injection Line
Justification
Interfacing System

CVS hydrogen injection line
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A

1
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3
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Table 2-7

AP1000

Primary Sampling System
Justification
Interfacing System

PSS
Grab sample panel

Design
Pressure

1

A
C

2

4

X

3.4
X

DWS

C

X

PXS accumulators

C

X

PXS core makeup tanks (CMTs)

A

X

X

CVS demineralizers

A

X

X

WLS degasifier

C

Table 2-8

3

X

3.6

X

3.4

4

Design
Evaluation
(Section)

4

Design
Evaluation
(Section)

4

Design
Evaluation
(Section)

Passive Core Cooling System Core Makeup Tanks
Justification
Design
Pressure

1

2

PXS CMTs

A

X

X

Reactor coolant drain tank (RCDT)

C

X

PSS

A

X

CVS makeup line

A

X

Interfacing System

Table 2-9

3

Passive Core Cooling System Direct Vessel Injection Line
Justification
Design
Pressure

1

PXS direct vessel injection line

A

X

IRWST

C

X

PXS accumulators

C

X

Interfacing System

Table 2-10

Design
Evaluation
(Section)

2

3

Passive Residual Heat Removal Heat Exchangers
Justification
Interfacing System

Passive residual heat removal (RHR) heat exchangers
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1

2

A

X

X

3
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Table 2-11

AP1000

Passive Core Cooling System Test Header
Justification
Design
Pressure

1

2

PXS test header

A

X

X

CVS makeup line

A

PXS accumulators

C

X

RNS suction and discharge RCPB valves

A

X

WLS RCDT

C

X

PXS CMTs

A

X

IRWST

C

X

Interfacing System

Revision 2
APP-GW-GLR-002 R2.doc

3

4

Design
Evaluation
(Section)

X

X

2-6

WCAP-15993, Rev. 2
APP-GW-GLR-002, Rev. 2

3

AP1000

DESIGN EVALUATIONS

This section presents evaluations of the systems and subsystems identified in section 2.3 as requiring
evaluation with regard to ISLOCA criteria. These systems or subsystems are connected directly to the
RCS, or connect to high-pressure systems that connect directly to the RCS during some mode of
operation, such that they must be evaluated for susceptibility to an ISLOCA. Based on the results of the
evaluation process described in section 2.3, the following systems were selected for a detailed design
evaluation:
x
x
x
x
x
x

Normal Residual Heat Removal System (RNS)
CVS letdown line to the WLS
CVS makeup pump suction line
Primary Sampling System (PSS)
Solid Radwaste System (WSS)
Demineralized Water Transfer and Storage System (DWS)

This section provides a detailed evaluation of each of these systems and subsystems. Each subsection is
structured as follows:
x

Description of Primary System Interface – A brief overview of the interfacing system under
evaluation, the potential ISLOCA pathway, and operating conditions and failures necessary to
create the ISLOCA pathway.

x

Design Evaluation – An evaluation of the design against the ISLOCA criteria, and a description of
any additional design features that address the ISLOCA issue.

x

Justification of Design – A summary of the adequacy of the AP1000 system or subsystem design
with respect to potential ISLOCA challenges.

In addition to describing systems under evaluation, these sections describe portions of systems designed
to full RCS pressure, designed to a URS equal to full RCS pressure, or designed for low pressures. A
system or portion of a system designed to full RCS pressure will have a design pressure of at least
2485 psig. A system or portion of a system designed to an URS equal to full RCS pressure will have a
design pressure of at least 900 psig. A low-pressure system will have a design pressure less than 900 psig.
These sections also describe piping lines from point A to point B. When this term is used, it can be
assumed that all piping, valves, fittings, components, and instrument lines located in a “line” from point A
to point B are designed to the pressure of the “line,” unless otherwise specified.
SECY-90-016 (Reference 5) provides practical guidance in upgrading systems to URS design pressure.
As discussed in Reference 10, it is impractical to design the large, low-design-pressure tanks and tank
structures that are vented to the atmosphere to URS design pressure. Tanks included in this category are
as follows:
x
x
x

Spent fuel pool and fuel transfer canal
CVS boric acid tank
Demineralized water storage tank
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WLS effluent holdup and monitor tanks
WLS waste holdup and monitor tanks

Table 3-1 provides the approximate sizes of these tanks to show the impracticality of increasing their
design pressure. Increasing the design pressure of these tanks to the URS value would result in an
unnecessary dollar cost burden. In addition, the tanks that contain radioactive waste are typically
designed with features such as sloped bottoms to reduce crud deposition. Such features cannot be used in
tanks designed to high pressure. Tanks such as the spent fuel pool and fuel transfer canal have no top
cover and are open to the auxiliary building so that their pressure cannot be increased above the static
head for which they are designed.
As discussed in the following evaluations, interfacing systems or subsystems that connect directly to an
atmospheric tank are excluded from further ISLOCA consideration. This is limited to the piping
connected directly to the atmospheric tank, up to the first isolation valve other than a locked-open, manual
isolation valve. Designing these portions of the system to a higher pressure would provide no practical
benefit. Designing these systems to full RCS pressure would offer no reduction in RCS inventory lost in
the event that these lines were aligned to the RCS at full RCS pressure.
Other justifications for designing interfacing systems to less than full RCS pressure are provided on a
case-by-case basis.
Table 3-1

AP1000 Low-Pressure Tanks Not Designed to URS Design Pressure
Tanks

Volume (gallon)

Spent fuel pit

190,000

Fuel transfer canal

61,000

CVS boric acid tank

70,000

Demineralized water storage tank

150,000

WLS effluent holdup tank

28,000

WLS waste holdup tank

15,000

WLS waste monitor tank

15,000

3.1

NORMAL RESIDUAL HEAT REMOVAL SYSTEM

3.1.1 Description of Primary System Interface
The RNS is the nonsafety-related system that provides shutdown cooling for the RCS. During normal
shutdown operations, the RCS is cooled and depressurized to the RNS cut-in temperature and pressure
using the steam generators as a heat sink, and using pressurizer spray to reduce RCS pressure. Once RCS
pressure and temperature have been reduced to the conditions for RNS initiation, the RNS suction line
isolation valves are opened, and the RNS pumps are started to provide shutdown cooling. Cooldown to
refueling conditions continues with the RNS operating in this mode of shutdown cooling. Design Control
Document (DCD) subsection 5.4.7 provides a complete description of the various functions and
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operations associated with the RNS. Figure 3-1 is the RNS P&ID modified to clearly indicate all highpressure/low-pressure interfaces.
The RNS takes suction from an RCS hot leg and discharges to the reactor vessel direct vessel injection
(DVI) lines. The lines represent the two potential paths of overpressurization for the RNS. As shown in
Figure 3-1, the RNS suction line contains three normally closed isolation valves in series, with a design
pressure equal to RCS design pressure. This represents the first potential pressurization pathway. The
RNS inner and outer suction line isolation valves (V001A and B, and V002A and B) are RCPB valves.
These valves have power removed at the valve motor control centers and are interlocked so that they
cannot be opened unless RCS pressure is reduced to a pressure within the design pressure of the RNS
(450 psig). The third normally closed isolation valve (V022) is designed to full RCS pressure and is a
containment isolation valve. Overpressurization would occur only if either all three motor-operated gate
isolation valves leaked excessively, or if the valves were inadvertently opened with the RCS pressure
above the design pressure of the low-pressure portions of the RNS.
The second potential overpressurization pathway for the RNS is via the discharge branch lines, which
each connect to a DVI line. Each RNS branch line contains two normally closed check valves that are
RCPB valves, and as such, are designed to the RCS design pressure. The branch lines then connect to a
common header that penetrates containment. The common header contains two containment isolation
valves, a check valve inside containment (V013), and a motor-operated gate valve outside containment
(V011). All the valves and piping up to and including the motor-operated gate valve are designed to full
RCS pressure. Overpressurization would occur only if three check valves and the motor-operated gate
isolation valve (in series) all leaked excessively.

3.1.2 Design Evaluation
The RNS suction line from the RCS hot leg to the outside-containment isolation valve (V022) is designed
to full RCS pressure. Likewise, the RNS discharge lines from the DVI line back to the outsidecontainment isolation valve (V011) is designed to full RCS pressure. The portions of the RNS between
these isolation valves are designed to a URS equal to the design pressure of the RCS, with the exception
of the RNS pump shaft seal. The following is a summary of the specific design features incorporated in
the AP1000 RNS design to address the ISLOCA issue.
Quality Assurance/Seismic Protection
The portions of the RNS located outside containment (that serve no active safety functions) are classified
as AP1000 Equipment Class C so that the design, manufacture, installation, and inspection of this
pressure boundary is controlled by the following industry and regulatory safety-related quality assurance
requirements: 10CFR21; 10CFR50, Appendix B; Regulatory Guide 1.26 Quality Group C; and American
Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code, Section III, Class 3. In
addition, this pressure boundary is classified as Seismic Category I so that it is protected from failure
following a safe shutdown earthquake.
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Increased Design Pressure
The portions of the RNS from the RCS to the containment isolation valves outside containment are
designed to the operating pressure of the RCS. The portions of the system downstream of the suction line
containment isolation valve and upstream of the discharge line containment isolation valve are designed
with a URS not less than RCS operating pressure. Specifically, the piping is designed as Schedule 80S,
and the flanges, valves, and fittings are specified to be greater than or equal to ANS class 900. Although
the design pressure of the system has been increased to 900 psig, the maximum operating pressure has
remained consistent with previous designs, and therefore, the actual margin between the maximum
operating pressure and the design pressure of the RNS is increased by a factor of 3 (from 150 to
450 psig).
Reactor Coolant System Isolation Valve
The AP1000 RNS contains an isolation valve in the pump suction line from the RCS. This
motor-operated containment isolation valve is designed to the RCS pressure. It provides an additional
barrier between the RCS and lower-pressure portions of the RNS.
Normal Residual Heat Removal System Relief Valves
The inside-containment AP1000 RNS relief valves are connected to the RHR pump suction line inside
containment. These valves are designed to provide low-temperature overpressure protection of the RCS
as described in DCD subsection 5.2.2. They are connected to the high-pressure portion of the pump
suction line, and will reduce the risk of overpressurizing the low-pressure portions of the system. In
addition, the RNS discharge header contains a relief valve provided to prevent overpressure in the RNS
pump discharge line. Overpressure could occur if the three check valves (V013, V015, and V017) and the
motor-operated containment isolation gate valve (V011) leaked back to the low-pressure portions of the
RNS. The discharge of this relief valve is routed to the WLS effluent holdup tanks.
Features Preventing Inadvertent Opening of Isolation Valves
An interlock is provided for the normally closed, motor-operated RNS inner and outer suction isolation
valves (RNS-V001A and B, and V002A and B). The interlock prevents the suction valves for the RNS
from being opened by operator action unless the RCS pressure is less than a preset pressure and the
following valves are in a closed position:
x
x

IRWST suction isolation valve (RNS-V023)
IRWST discharge isolation valve (RNS-V024)

Alarms are also provided in the main control room and on the remote shutdown workstation to alert the
operator if RCS pressure exceeds the RNS design pressure after the valves are opened.
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Reactor Coolant System Pressure Indication and High Alarm
The AP1000 RNS contains an instrumentation channel that indicates pressure in each RHR pump suction
line. A high-pressure alarm is provided in the main control room to alert the operator to a condition of
rising RCS pressure, which could eventually exceed the design pressure of the RNS.
The only portion of the RNS not designed to full RCS pressure, or to a URS pressure equal to the RCS
design pressure, is the RNS pump shaft seal. The RNS pumps contain a shaft seal that has a design
pressure of 900 psig. In addition, the pump is fitted with a disaster bushing that limits seal leakage in the
event of a catastrophic failure of the pump seal to within the capabilities of the normal makeup system.
The seal leakoff line is routed to a floor drain that is routed to the auxiliary building sump.

3.1.3 Justification of Design
This section provides justification for the adequacy of the RNS design with regard to ISLOCA criteria.
Justification for the portions of the RNS other than the RNS pump mechanical seal is provided in
subsection 3.1.3.1. Subsection 3.1.3.2 contains the justification for the design of the RNS pump
shaft seal.
3.1.3.1 Design Justification for Normal Residual Heat Removal System
The design of the RNS meets the acceptance criteria for ISLOCA because the system is designed to either
full RCS pressure or to a URS pressure equal to the RCS design pressure. In addition, design features are
provided that exceed the ISLOCA criteria. The design features of the RNS contribute to the low core
damage frequency attributed to ISLOCA calculated in the AP1000 PRA.
3.1.3.2 Design Justification for Normal Residual Heat Removal Pump Mechanical Seal
The RNS pumps contain a mechanical seal that permits proper operation of the RNS pump while limiting
shaft leakage. The RNS pump shaft seal has a design pressure of 900 psig, and a maximum operating
pressure of ~565 psig, with an expected operating range from 450 to 0 psig.
A fundamental problem with designing an RNS pump seal that can withstand full RCS pressure is that
any type of seal that can withstand full RCS pressure will likely have abnormally fast wear of the seal
faces during normal plant operation at low seal pressures. This increased wear at normal plant operating
conditions could prevent the seal from maintaining the pressure boundary if ever exposed to the full RCS
pressure. High-pressure seals would also require more frequent maintenance during normal operation.
Therefore, a seal can be designed for normal-low pressure operation or for full-RCS-pressure conditions,
but it is impractical to design a seal that would maintain the RCS pressure boundary with no leakage, and
also operate satisfactorily at low-pressure conditions.
The AP1000 RNS pump mechanical seal is designed to minimize the amount of leakage if exposed to full
RCS pressure. NUREG/CR-5603 (Reference 9) documented an evaluation of the pumps at the
Davis Besse Nuclear Power Station under potential ISLOCA conditions. This study concluded the
following for the Davis Besse Decay Heat Removal (DHR) System pumps.
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Based on extensive discussions with the seal manufacturer, it was found that the rotating seal would
maintain its structural integrity to pressures in excess of 2500 psi. The mechanical seals are designed to
withstand a pressure of 1200 to 1250 psi without leaking. At greater pressures, the rotating face begins to
distort creating a rotation at the contact surface. At 2500 psi, the rotation is three times the maximum
allowable value. Thus, it is recommended that the potential for leakage through the pump seals be
characterized assuming a nominal leak rate of 100 to 200 mg/sec together with an uncertainty variability
of about 0.20.
The Davis Besse DHR pumps use a mechanical seal of a similar design as the AP1000 RNS pumps.
Furthermore, the design pressure of the AP1000 mechanical seal is 900 psig as opposed to 450 psig for
the Davis Besse DHR pumps. Since the design pressure of the AP1000 RNS mechanical seal is higher
than that of the DHR pump in NUREG/CR-5603 (Reference 9), the expected leakage for the
AP1000 RNS pump is less than that of the Davis Besse DHR pumps. Seal manufacturers contacted
would not claim as low a leakage as specified in the reference study; they claimed their seals would meet
the requirement that leakage at full RCS pressure be limited to within the capabilities of the normal
makeup system.
The AP1000 RNS pump also has a disaster bushing that limits the leakage from the pump to within the
capabilities of the normal makeup system in case of a catastrophic mechanical seal failure. The
combination of a highly reliable single-seal design, in conjunction with a sturdy disaster bushing,
maximizes the reliability of the seal during normal RNS operation and minimizes maintenance and
associated radiation exposure. Furthermore, this design approach minimizes RNS pump leakage in the
event of catastrophic mechanical seal failure. Leakage can be controlled so that only a small portion of
the water that leaks past the primary seal faces escapes to the pump cubicle and most leakage is piped to a
controlled drain. This is more favorable than a seal specially designed for full RCS pressure at the
expense of normal-condition reliability.

3.2

CHEMICAL AND VOLUME CONTROL SYSTEM LETDOWN LINE TO LIQUID
RADWASTE SYSTEM

3.2.1 Description of Primary System Interface
The CVS is the nonsafety-related system that provides for purification and makeup flow for the RCS.
Unlike current PWRs that use continuous charging and letdown flow to maintain RCS chemistry and
inventory control, the AP1000 uses a high-pressure purification loop totally within containment that uses
reactor coolant pump (RCP) head to provide the motive force to drive purification flow. This eliminates
the need for continuous charging and letdown, and therefore, letdown operations (that is, letdown of the
RCS to the WLS) are limited to off-normal situations. DCD subsection 9.3.6 provides a complete
description of the various functions and operations associated with the CVS. Figure 3-2 is the CVS P&ID
modified to clearly indicate all high-pressure/low-pressure interfaces.
As shown in Figure 3-2, the CVS letdown line connects to the high-pressure CVS purification loop inside
containment. Immediately downstream of this connection is the high-pressure, multi-stage letdown
orifice, which reduces pressure in the letdown line from RCS operating pressure to below the design
pressure of the low-pressure portion of the letdown line. The letdown line also contains a locked-closed
bypass line around the letdown orifice. This line contains a locked-closed manual isolation valve (V043),
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which is opened only at shutdown when the RCS is depressurized. The letdown orifice must be bypassed
when the RCS is depressurized to ensure sufficient letdown flow when required.
Downstream of the letdown orifice are two normally closed, fail-closed containment isolation valves
(V045 and V047). The portions of the letdown line, from the purification loop up to and including the
second containment isolation valve, are designed to full RCS pressure. The WLS portion of the letdown
line contains a three-way valve that normally routes the letdown flow to the WLS degasifier package, and
can be aligned to route the letdown flow to the WLS effluent holdup tanks. The discharge of the
degasifier package is also routed to the WLS effluent holdup tanks.
A potential ISLOCA overpressurization pathway could exist from the RCS through the CVS purification
loop, and through the CVS letdown line to the low-pressure WLS.

3.2.2 Design Evaluation
During power operation, the WLS is protected from overpressurization by the letdown orifice. The
orifice design limits WLS pressure during letdown operation. In addition, a relief valve is provided in the
low-pressure portion of the CVS letdown line in case a valve in the letdown line is inadvertently
mispositioned and consequently causes an overpressurization of a low-pressure line. As seen in
Figure 3-2, relief valve V057 is provided to limit the pressure in the WLS if manual isolation valve V048
were inadvertently closed, and the letdown isolation valves were opened. Discharge from relief
valve V057 is routed directly to the WLS waste holdup tank.
During shutdown operation, with the letdown orifice bypassed, the relief valve in the CVS letdown line is
required to protect the letdown line in the event of a cold overpressure transient. If the letdown isolation
valves were opened and a cold overpressure transient occurred, the pressure excursion in the RCS would
be limited to the set pressure of the RNS relief valves (plus accumulation pressure). Relief valve V057 is
sized to provide sufficient flow for this event such that the pressure drop in the letdown line would limit
the maximum WLS pressure to within 110 percent of its design pressure.
Because of the passive features in the CVS letdown line (that is, the letdown orifice and relief valve
V057), inadvertent pressurization of the low-pressure portion of the letdown line is avoided. However,
other events, such as excessive letdown operation or valve mispositioning that causes relief valve V057 to
open and discharge to the WLS effluent holdup tanks, could cause a depletion in reactor coolant
inventory. For any event that results in the depletion in the pressurizer water level (including excessive
letdown or a letdown line ISLOCA), the letdown line isolation valves receive separate automatic signals
to close. The letdown line isolation valves receive a control-grade automatic signal to close on normal
low pressurizer level (~40 to 55 percent based on power level). This signal will terminate any letdown
line ISLOCA or other excessive letdown event. Furthermore, the letdown isolation valves and the
purification loop isolation valves (V001 and V002) also receive a safety-related signal to close on an
abnormally low pressurizer level (~25 percent). Finally, the letdown line isolation valves and the
purification loop isolation valves also close on a safeguards actuation signal, which would occur as a
result of a LOCA that continued until the low-pressure safeguards actuation setpoint was reached. These
four safety-related valves isolate the letdown line and would terminate any letdown line ISLOCA before it
became a challenge to core cooling.
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3.2.3 Justification of Design
The CVS letdown line meets ISLOCA criteria for low-pressure systems. The letdown isolation valves are
containment isolation valves, and as such, have the capability for leak-testing, and are provided with
valve position indication in the control room at all times. Furthermore, the WLS degasifier column
contains a high-pressure alarm (via pressure switch PS-014), which would warn the control room
operators that the WLS pressure was approaching the design pressure and that rising reactor coolant
pressure could result in an ISLOCA. Also, the multiple safety-related isolation valves, which close
automatically on low pressurizer level and on a safeguards actuation signal, protect against a letdown line
ISLOCA, which could cause a loss of core cooling.
The flow rate from any excessive letdown or letdown line ISLOCA event would be within the capabilities
of the normal makeup system. If the makeup pumps operate such that RCS inventory and pressure
remain within the RCS operating limits (that is, pressurizer level >25 percent, RCS pressure >1800 psig),
then it is assumed that the operator would identify the break and determine the actions to terminate the
leak within 30 minutes. The radioactive releases from such an event are within the design basis analysis
contained in DCD subsection 15.6.2.
It is not practicable to design the low-pressure portions of the letdown line to a higher design pressure.
The letdown line is routed to either the degasifier package or the effluent holdup tanks. As discussed in
section 3, it is not practicable to design the WLS effluent holdup tanks to a higher design pressure. It is
also not practicable to design the WLS degasifier package to a higher design pressure. This degasifier
package includes a degasifier column and a degasifier separator, four low-pressure pumps, and a
low-pressure heat exchanger. A significant cost and development effort would be required to redesign this
equipment to withstand full RCS design pressure. In addition, the degasifier package discharges directly
to the WLS effluent holdup tanks, and therefore, designing the degasifier package to high pressure, if
practicable, would provide no benefit. This is because the system interfaces directly with large,
low-pressure tanks for which higher design pressures are impractical.

3.3

CHEMICAL AND VOLUME CONTROL SYSTEM MAKEUP PUMP
SUCTION LINE

3.3.1 Description of Primary System Interface
The AP1000 CVS makeup pumps operate intermittently to make up for RCS leakage. The pumps start
automatically when the pressurizer level reaches the bottom of the normal level band, and stop when the
level reaches the top of the band. The makeup pumps take suction from either the boric acid tank, the
demineralized water storage tank, or both, and inject makeup into the CVS purification loop return
stream. DCD subsection 9.3.6 provides a complete description of the various functions and operations
associated with the CVS. Figure 3-3 is the CVS P&ID modified to clearly indicate all high-pressure/
low-pressure interfaces.
As shown in Figures 3-2 and 3-3, the CVS makeup line from the makeup pump discharge to the RCS, has
a design pressure greater than or equal to the RCS design pressure. Pressurization is postulated from the
RCS through the purification loop, through the makeup line connection to the purification loop, back
through the makeup line and makeup pumps, and to the low-pressure makeup pump suction line. This
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pressurization pathway exists only if the makeup pumps are not operating. If the makeup pumps are
operating, the system hydraulic phenomena prevent pressurization of the suction piping. It should be
noted that two normally closed check valves in the makeup line isolate the pump suction line from the
high-pressure purification loop. In addition, each makeup pump suction line contains a relief valve that
protects the low-pressure piping in the event that leakage through the check valves causes the suction
piping to become overpressurized.
The makeup pumps can take suction from either the boric acid tank (BAT), the demineralized water
storage tank, the waste holdup tanks, or the spent fuel pool. Each suction line contains a check valve to
prevent flow between water storage tanks. In addition, the spent fuel pool and waste holdup tank suction
lines contain a normally closed manual valve.

3.3.2 Design Evaluation
As discussed in section 3, the tanks that the CVS can take suction from are all large, low-pressure tanks
for which high-pressure designs are impractical. As such, these tanks and the piping up to the first
manual isolation valve, are excluded from ISLOCA consideration. As shown in Figure 3-3, each makeup
pump suction line contains a check valve and at least one manual isolation valve. To prevent
overpressurization of the makeup pump suction line, relief valves V158A and B are provided in case the
check valves (V064, and V160A and B) in the makeup pump discharge line leak when the pumps are not
running. These relief valves prevent an ISLOCA in the makeup pump suction piping.
In the event that makeup line check valve failure causes the relief valves to open, the relief valves would
discharge to the WLS effluent holdup tanks. This would eventually lead to a low normal pressurizer
level signal, causing the makeup pumps to start, and effectively terminating the ISLOCA. If the
nonsafety-related makeup pumps failed to start, safety-related isolation of the makeup line would be
achieved by isolation of the purification loop isolation valves (V001 and V002), the makeup line
containment isolation valves (V090 and V091), and the RCS boundary check valves in the makeup line
(V081 and V082). These safety-related valves isolate the makeup line and would terminate any makeup
suction line ISLOCA before it became a challenge to core cooling.

3.3.3 Justification of Design
The CVS suction line piping meets ISLOCA criteria for low-pressure systems. The makeup line isolation
valves are containment isolation valves, and as such, have the capability for leak-testing, and are provided
with valve position indication in the control room at all times. In the event of an ISLOCA, the makeup
pumps would be operated (either manually or automatically on low pressurizer level), and the mechanism
for overpressurizing the suction piping would not exist. If the makeup pumps did not start, and the
mechanism was still available to overpressurize the suction piping, the containment isolation valves
would automatically terminate the ISLOCA. These valves are closed on a safeguards actuation signal
coincident with low pressurizer level. In addition, the RCS pressure boundary valves in the purification
loop are also closed on a safeguards actuation signal. These multiple, safety-related isolation valves
prevent an ISLOCA in the makeup pump suction line that could result in a loss of core cooling.
It is not practicable to design the low-pressure portions of the makeup pump suction line to a higher
design pressure. The suction line contains relief valves that protect the low-pressure portions of the
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piping from overpressure in events such as leaking check valves in the discharge line or thermal
expansion in case of a loss of miniflow cooling. A loss of miniflow cooling could occur if component
cooling water to the miniflow heat exchanger was lost. If the design pressure of the piping were
increased to the URS pressure, the relief valves would still be necessary to protect against leaking check
valves or thermal expansion. An increase in the valve set pressure (to correspond to the higher design
pressure) would significantly impact design pressure of the pump discharge line for cases of a loss of
miniflow heat exchanger cooling. And while designing the suction piping to full RCS pressure would
address the case of leaking check valves in the discharge piping, it would not solve the thermal
expansion issue.
Another consideration is that the makeup pump suction lines each contain a check valve that separates the
suction piping from a large atmospheric tank. The suction line check valves are designed to open on low
differential pressure, and industry experience has shown that low-differential-pressure check valves have
a high tendency to leak. Therefore, assuming that the two discharge line (high-differential-pressure)
check valves (in series) leak, it should also be assumed that the suction piping check valves would also
tend to leak. Therefore, designing the suction pipe to a higher pressure will only increase the likelihood
that the RCS leak extends on to one of the atmospheric tanks.
With the AP1000 design, the relief valves provide overpressure protection and direct any leakage from the
discharge line check valves to the WLS effluent holdup tanks, a satisfactory arrangement, as opposed to
leaking into the clean tanks from which the makeup pumps normally take suction. The WLS effluent
holdup tank is designed to handle radioactive fluids, and its level is monitored by remote instrumentation
(see section 4 regarding detection of ISLOCAs). Therefore, low-pressure suction piping with
appropriately sized relief valves is a preferable arrangement to higher-design-pressure suction piping.
Adding an interlock to isolate the makeup line on indication of high makeup pump suction pressure was
considered but not incorporated. The added complication of potentially isolating the makeup line on
spurious signals, combined with the low probability of a makeup pump suction line ISLOCA, make this
interlock undesirable.

3.4

PRIMARY SAMPLING SYSTEM

3.4.1 Description of Primary System Interface
The PSS collects representative samples of fluids from the RCS and associated auxiliary system process
streams, and the containment atmosphere for analysis by the plant operating staff. Since fluids are
collected outside the containment, the PSS is the system that connects directly to the RCS and carries
reactor coolant outside containment. DCD subsection 9.3.3 provides a complete description of the
various functions and operations associated with the PSS. Figure 3-4 is the PSS P&ID modified to
clearly indicate all high-pressure/low-pressure interfaces. As shown, almost the entire PSS is designed to
withstand full RCS pressure.
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The following portions of the PSS are designed to lower pressure than the full RCS pressure in the PSS:
x
x

Eductor water storage tank (EWST)
Demineralized water supply line

The PSS connects to the RCS at several locations, including the pressurizer liquid space and each hot leg.
Each connection contains a flow-restricting orifice that limits the flow from the RCS in the event of a
break of a sample line. These orifices also reduce the pressure in the sampling lines during sampling
operations. During the sampling of the RCS, the operator opens the appropriate sample line isolation
valve (for example, V003 for RCS pressurizer liquid sample) and opens the two remotely operated
containment isolation valves (V010A or B, and V011). The sample passes through a sample cooler, and it
is collected in the appropriate sample bottle. When a sufficient volume of coolant has been purged, the
operator closes the isolation valves downstream and upstream of the appropriate sample chamber, and
then closes the remotely operated valves.

3.4.2

Design Evaluation and Justification

It is not practicable to design the low pressure portions of the PSS to a higher design pressure. These
portions of the PSS are at atmospheric pressure and connect to the low-pressure demineralized water
system (DWS). Designing the low-pressure EWST to high pressure, to meet ISLOCA criteria, would
then require the DWS to be designed for high pressure. As discussed in section 3.6, this is not
practicable.
During sampling operations, flow limiting orifices plus the small diameter of the PSS lines limit flow to
approximately 0.5 gpm, and the PSS lines are never pressurized above the design pressure of the
low-pressure portions of the PSS. The PSS high pressure/low pressure interface occurs within the grab
sample panel, which is a standard panel with design features to prevent backflow and overpressurization
of the low pressure portions of the system. Even in the unlikely event that overpressurization would
occur, leakage flow from the RCS would be well within the makeup capability of the normally operating
makeup system. At any time, the operator would be able to isolate the leak by closing the PSS
containment isolation valves.
For this event, assuming operation of the normal makeup system, the operator would identify the break,
and/or the radiation monitors and alarms in the auxiliary building, and take actions to terminate the leak
within 30 minutes. The radioactive releases resulting from such a beyond-design-basis event are within
the design basis analysis contained in DCD subsection 15.6.2. For this event, assuming the normal
makeup system is not available, the PSS containment isolation valves would automatically close on the
safeguards actuation signal resulting from the loss of coolant and terminate the event.
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SOLID RADWASTE SYSTEM

3.5.1 Description of Primary System Interface
The solid radwaste system (WSS) provides the storage facilities for both wet and dry solid wastes prior to
and subsequent to processing and packaging. As shown in Figure 3-2, the WSS connects to the
high-pressure CVS demineralizers to facilitate transfer of the spent resin from the CVS demineralizers to
the spent resin storage tanks. The spent resin header connects to each of the three high pressure CVS
demineralizers with an individual, normally closed isolation valve in each line. The spent resin header
then penetrates containment with two normally closed, locked-closed, containment isolation valves
(V040 and V041). A manual valve, placed downstream of the second containment isolation valve,
isolates the downstream piping to facilitate containment isolation leak-testing. Figure 3-2 shows the
high-pressure/low-pressure interface across this valve (V039).

3.5.2

Design Evaluation and Justification

It is not practical or necessary to design the WSS to a higher design pressure. The system contains many
low-pressure components, such as spent resin tanks and resin transfer and resin mixing pumps. The WSS
spent resin line meets the ISLOCA criteria for low-pressure systems by providing locked-closed isolation
valves and administrative procedures to protect the low-pressure portion of the system.
The WSS spent resin line is normally isolated by the locked-closed manual containment isolation valves.
These containment isolation valves are administratively controlled and are leak-tested in accordance with
the AP1000 In-Service Testing (IST) Plan DCD subsection 3.9.6. The CVS demineralizers are inside
containment and normally circulate reactor coolant at RCS operating pressure. As such, resin transfer
operations cannot be performed at normal power operations. These operations are conducted during
refueling operations, when the RCS is fully depressurized. Therefore, since this spent resin line can be
opened only when the RCS is depressurized, and the high-pressure valves in the spent resin line that
isolates the low-pressure portion of the system are administratively locked closed and regularly
leak-tested, the WSS spent resin lines are not required to be designed to a higher design pressure.

3.6

DEMINERALIZED WATER TRANSFER AND STORAGE SYSTEM

3.6.1 Description of Primary System Interface
The DWS is a low-pressure water transfer system consisting of tanks, pumps, piping, valves, and
associated instrumentation and controls. It interfaces with the high-pressure CVS purification loop as
shown in Figure 3-2.
The DWS supply header inside containment connects to the CVS demineralizers. During shutdown
operations, demineralized water is used to sluice resin to the WSS as discussed in section 3.5. To perform
these operations, the operator must open manual valves in the CVS. As discussed in section 3.5, these
operations can be performed only at shutdown when the RCS is fully depressurized. A potential
pressurization pathway could exist if the operators failed to reclose manual valves in the CVS (such as
V022A or B) before returning to power operation. In this case, the DWS would be protected from
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overpressurization by a single check valve (CVS-V026). If check valve V026 subsequently leaked or
failed to close, the DWS header inside containment would become overpressurized.

3.6.2 Design Evaluation
The overpressurization pathways for the DWS initiate inside containment. Therefore, an
overpressurization of this system would most likely result in the rupture of the DWS header inside
containment. This would not result in an ISLOCA, as discussed in section 2 of this report. Any resulting
loss of coolant would be maintained inside containment. Isolation of the CVS purification loop would
terminate the event.
A relief valve has been added to the DWS header inside containment to preclude the possibility of
overpressurizing the DWS for these events. This relief valve, shown in Figure 3-5, discharges to the
containment.

3.6.3 Justification of Design
The DWS meets the ISLOCA criteria for low-pressure systems because an overpressurization of the
system from the high-pressure RCS does not result in a loss of coolant outside containment. The DWS
inside-containment supply header interfaces with a potentially high-pressure system containing reactor
coolant. Overpressurization can only occur if there are multiple failures and misalignments of isolation
valves and check valves in the high-pressure systems. For those events, the relief valve in the DWS
supply header prevents an ISLOCA.
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Figure 3-1
Normal Residual Heat Removal System
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Figure 3-2
Chemical and Volume Control System
Purification Loop
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Figure 3-3
Chemical and Volume Control System
Makeup Pumps
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Figure 3-4
Primary Sampling System
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Figure 3-5 Demineralized Water System Supply Header Inside Containment
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CONCLUSIONS

The AP1000 has incorporated various design features to address ISLOCA challenges. These design
features have resulted in the low AP1000 core damage frequency for ISLOCA compared with that of
current plants. These design features are primarily associated with the RNS and are discussed in detail in
section 3 of this report as well as DCD subsection 5.4.7. This report was prepared to document the
comprehensive systematic evaluation of the AP1000 design for conformance to the ISLOCA acceptance
criteria in the various referenced NRC documents. As a result of this study, additional design features
have been incorporated in the AP1000 design and are documented in the AP1000 DCD. The following
table provides a summary of AP1000 design features incorporated to meet the ISLOCA acceptance
criteria.
Table 4-1

Summary of AP1000 ISLOCA Design Features

System/Subsystem

Major Design Features

Figure
Number

RNS

x

Increased design pressure of the RNS outside containment to a URS
equal to full RCS pressure

3-1

Letdown line

x

High-pressure purification loop inside containment to eliminate
high-energy letdown outside containment

3-2

x

Letdown orifice to limit leakage from a letdown line ISLOCA

x

Automatic isolation of letdown on safeguards actuation

x

Relief valve added to prevent overpressurization of letdown line

x

Relief valves added to minimize the consequences of pump suction
overpressurization

x

High-pressure alarm in pump suction line to alert the operator to
overpressurization

x

Most of PSS designed to full RCS pressure

x

Flow-restricting orifices to limit scope of ISLOCA

x

Automatic isolation of PSS on a safeguards actuation signal

x

Relief valve added to prevent overpressurization of DWS inside
containment

x

Automatic isolation of DWS lines outside containment on safeguards
actuation

Makeup pump
suction

PSS

DWS
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