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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 changes to COL Appendix A, Technical Specifications (TS) 
and plant-specific Design Control Document (DCD) Tier 2 information and departures from plant-
specific Tier 1 information (and associated COL Appendix C information). 

The requested amendment proposes changes to TS to allow Reactor Coolant System (RCS) 
vacuum fill operations in cold shutdown (i.e., MODE 5) conditions, and conforming consistency 
changes to plant-specific DCD information in the form of departures from DCD Tier 2 information, 
as incorporated into the Updated Final Safety Analysis Report (UFSAR).  Other proposed TS 
changes address corrections to TS Actions and Applicability for consistency within the TS.   

Additionally, the requested amendment proposes to depart from plant-specific AP1000 DCD 
Tier 2 information, as incorporated into the UFSAR, and also involves departure from Tier 1 
Design Descriptions and Inspections, Tests, Analyses, and Acceptance Criteria (ITAAC) related 
to inspecting the volume in the containment that allows for floodup to support long-term core 
cooling for postulated loss-of-coolant accidents (LOCAs).   

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 Tier 1 material departures.  

Enclosure 1 provides the description, technical evaluation, regulatory evaluation (including the 
significant hazards consideration determination), and environmental considerations for the 
proposed changes.  Enclosure 2 provides the background and supporting basis for the requested 
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exemption. Enclosure 3 provides markups depicting the requested changes to the licensing basis 
documents requiring NRC staff approval. Enclosure 4 provides the conforming changes to the 
Technical Specifications Bases for information only. 

This letter, including enclosures, has been reviewed and confirmed to not contain security-related 
information. This letter contains no regulatory commitments. 

SNC requests NRC staff review and approval of the license amendment no later than 
March 30, 2018. Approval by this date will allow sufficient time to implement licensing basis 
changes necessary to support procedure development in relation to conducting the necessary 
operator training to support plant operations. SNC expects to implement the proposed 
amendment within 30 days of approval of the requested changes. 

In accordance with 10 CFR 50.91, SNC is notifying the State of Georgia of this license amendment 
request by transmitting a copy of this letter and its enclosures to the designated State Official. 

Should you have any questions, please contact Mr. Wesley A. Sparkman at (205) 992-5061. 

I declare under penalty of perjury that the foregoing is true and correct. Executed on the 251h of 
September 2017. 

Respectfully submitted, 

Brian H. Whitley 
Director, Regulatory Affairs 
Southern Nuclear Operating Company 

Enclosures: 1) Vogtle Electric Generating Plant (VEGP) Units 3 and 4 - Request for License 
Amendment Regarding Technical Specifications for Reactor Coolant System 
Vacuum Fill and Inspections, Tests, Analyses, and Acceptance Criteria for 
Containment Floodup (LAR-17-027) 

2) Vogtle Electric Generating Plant (VEGP) Units 3 and 4- Request for Exemption 
Regarding Technical Specifications for Reactor Coolant System Vacuum Fill 
and Inspections, Tests, Analyses, and Acceptance Criteria for Containment 
Floodup (LAR-17-027) 

3) Vogtle Electric Generating Plant (VEGP) Units 3 and 4 - Proposed Changes to 
the Licensing Basis Documents (LAR-17-027) 

4) Vogtle Electric Generating Plant (VEGP) Units 3 and 4- Conforming Changes 
to the Technical Specifications Bases (For Information Only) (LAR-17-027) 
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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 changes to revise COL Appendix A, Technical 
Specifications (TS) to allow Reactor Coolant System (RCS) vacuum fill operations in MODE 5 
conditions, and conforming consistency changes to plant-specific Design Control Document 
(DCD) Tier 2 information, as incorporated into the Updated Final Safety Analysis Report 
(UFSAR).  This includes proposed changes to TS in the following sections: Definitions, 
Engineered Safety Feature Actuation System (ESFAS) Instrumentation, Automatic 
Depressurization System (ADS), and Core Makeup Tanks (CMTs).  Other proposed TS 
changes address corrections to TS Actions and Applicability for consistency within the TS.  
Additionally, the requested amendment proposes to depart from plant-specific AP1000 DCD 
Tier 2 information, as incorporated into the UFSAR, and also to depart from involved DCD Tier 1 
Design Descriptions and Inspections, Tests, Analyses, and Acceptance Criteria (ITAAC) related 
to the volume in the containment that allows for floodup to support long-term core cooling for 
postulated loss-of-coolant accidents (LOCAs). 

This enclosure requests approval of the license amendment necessary to implement these 
changes.  Enclosure 2 requests the exemption necessary to implement the involved changes to 
the plant-specific Tier 1 information. 

2. DETAILED DESCRIPTION and TECHNICAL EVALUATION 

The UFSAR describes the design functions of the passive core cooling system (PXS).  The 
system is designed to perform the following functions: 

 Emergency core decay heat removal - Provide core decay heat removal during 
transients, accidents or whenever the normal heat removal paths are lost.  This heat 
removal function is available at RCS conditions including shutdowns.  

 RCS emergency makeup and boration - Provide RCS makeup and boration during 
transients or accidents when the normal RCS makeup supply from the chemical and 
volume control system (CVS) is unavailable or is insufficient. 

 Safety injection - Provide safety injection to the RCS to provide adequate core cooling 
for the complete range of loss of coolant accidents (LOCAs), up to and including the 
double-ended rupture of the largest primary loop RCS piping. 

The PXS provides sufficient water to the RCS to mitigate the effects of a LOCA.  In the event of 
a large LOCA, up to and including the rupture of an RCS hot or cold leg pipe, where essentially 
all of the reactor coolant volume is initially displaced, the PXS rapidly refills the reactor vessel, 
refloods the core, and continuously removes the core decay heat. 
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The following sections describe the design functions of the components involved in the 
requested changes and the technical evaluations of each change. 

1. Group 1 Changes 

Design Functions 

The CMTs automatically provide injection to the RCS as the reactor coolant temperature 
decreases and pressurizer level decreases, actuating the CMTs.  When the cold legs are 
filled, the CMTs operate in a water-recirculation mode driven by the density difference 
between the hot inlet line and the cold CMT.  This mode of operation provides RCS water 
makeup and effective boration appropriate for non-LOCA events.  When the cold legs are 
voided, the CMTs operate in a steam-displacement (or steam compensated injection) mode 
driven by the density difference between the cold leg steam and the cold water in the CMT.  
This mode provides greater injection rates than the water recirculation mode, which is 
appropriate for LOCA events. 

The CMTs provide RCS makeup and boration during events not involving loss of coolant 
when the normal makeup system is unavailable or insufficient.  There are two CMTs located 
inside the containment at an elevation slightly above the reactor coolant loops.  During 
normal operation, the CMTs are completely full of cold, borated water.  The boration 
capability of these tanks provides adequate core shutdown margin following a steam line 
break. 

During a LOCA, the CMTs provide injection rates commensurate with the severity of the 
LOCA.  For a larger LOCA, and after the automatic depressurization system (ADS) has 
been actuated, the cold legs are expected to be voided.  In this situation, the CMTs operate 
at their maximum injection rate with steam entering the CMTs through the cold leg pressure 
balance lines. 

The CMTs are AP1000 Equipment Class A and are designed to meet seismic Category I 
requirements. 

The Protection and Safety Monitoring System (PMS) provides detection of off-nominal 
conditions and actuation of appropriate safety-related functions necessary to achieve and 
maintain the plant in a safe shutdown condition.  The ESFAS functions discussed below are 
controlled by PMS. 

Ten level channels are installed on each core makeup tank.  There are 2 wide range level 
channels which are used to confirm that the CMTs are maintained at full water level during 
normal operation.  There are four narrow range upper level channels which are used to 
control the actuation of the ADS stage 1, 2, and 3 valves.  There are four narrow range 
lower level channels which are used to control the actuation of the ADS stage 4 valves.  
Each wide range channel provides level indication and alarms in the MCR.  Each narrow 
range channel provides level indication and alarms in the MCR and actuation of the ADS.  
Automatic actuation of the CMTs can be performed from the MCR. 

ADS stage 1 and 4 valves actuate at discrete CMT levels, as either tank’s level decreases 
during injection or from spilling out a broken injection line.  ADS stage 2 and 3 valves 



ND-17-1558 
Enclosure 1 
Request for License Amendment Regarding TS for RCS Vacuum Fill and ITAAC for 
Containment Floodup (LAR-17-027) 
 
 

Page 5 of 26 

actuate based upon a timed delay after actuation of the preceding stage.  Automatic 
actuation of the ADS valves can be performed from the MCR. 

There are four pressurizer level channels installed on the pressurizer.  The channels provide 
signals for CMT actuation on low level. 

The primary objective of the vacuum refill operation is to maximize air mass removal from 
the RCS to minimize the dissolved oxygen content prior to startup.  Vacuum refill is used 
after refueling outages to shorten the outage length and to avoid the necessity for starting 
and stopping of the reactor coolant pumps (RCPs) to remove air from the top of the steam 
generator tubes that is trapped during refill. 

Establishing vacuum conditions requires that the RCS pressure boundary be made intact, 
including isolating the flow path in both trains of ADS stage 1, 2, and 3 flow paths depicted 
on UFSAR Figure 5.1-5 (Sheet 2 of 3).  The current TS Limiting Condition for Operation 
(LCO) 3.4.13 Note would require all ADS flow paths be operable in this condition. 

However, ADS Train-A flow paths provide a connection between the vacuum refill system 
and the pressurizer.  Downstream of the vacuum refill system connection, a blind flange is 
installed on the ADS Train-A discharge header, blocking the flow path to the in-containment 
refueling water storage tank (IRWST), and rendering all three ADS stage 1, 2, and 3 flow 
paths in Train-A inoperable (i.e., incapable of meeting the TS 3.4.12 OPERABILITY 
requirements as required by the TS LCO 3.4.13 Note). 

Vacuum fill is performed when the RCS water level is down near the mid-loop level 
(i.e., < 20% pressurizer level), where the vacuum refill system can evacuate air from the 
drained volumes within the RCS (including the reactor vessel head, cold legs, CMT inlet 
lines, steam generator U-tubes, and pressurizer), through the ADS Train-A discharge 
header, and out through the plant vent. 

At this level, the CMT inlet lines (and high point vents) are drained well below the sensor 
elevation, precluding compliance with TS Surveillance Requirement (SR) 3.5.2.4.  This 
results in not meeting the CMT OPERABILITY requirements of LCO 3.5.3, which in turn 
precludes the ability to proceed with the vacuum fill and startup activities.  As Reactor 
Coolant Drain Tank (RCDT) backpressure could exceed the elevation head between the 
CMT vent line and a full pressurizer water level, it may not be possible to completely vent 
the CMT inlet line until RCS conditions provide the necessary pressure.  Note that, because 
the CMT inlet line and high point vent connect to the top of the tank, the minimum CMT 
volume is maintained, even with the CMT inlet line completely empty. 
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Technical Evaluation 

Currently, the Surveillance Requirements of TS 3.5.2 (CMTs - Operating) are applicable to 
TS 3.5.3 (CMTs - Shutdown, RCS Intact) for the CMT required to be OPERABLE, including 
SR 3.5.2.4, which requires that "the volume of noncondensible gases in each CMT inlet line 
has not caused the high-point water level to drop below the sensor."  However, when the 
RCS pressure boundary is made intact prior to vacuum fill from reduced inventory 
conditions, SR 3.5.2.4 cannot be met because the CMT inlet lines (and high point vents) are 
drained well below the sensor elevation.  This results in not meeting the CMT OPERABILITY 
requirements of LCO 3.5.3, which precludes the ability to proceed with the vacuum fill and 
startup activities.  As RCDT backpressure could exceed the elevation head between the 
CMT vent line and a full pressurizer water level, it may not be possible to completely vent 
the CMT inlet line until RCS conditions provide the necessary pressure.  Note that, because 
the CMT inlet line and high point vent connect to the top of the tank, the minimum CMT 
volume is maintained, even with the CMT inlet line completely empty. 

To support RCS vacuum refill operations, the requirement to not have the high-point water 
level below the sensor is proposed to be removed for MODE 5.  This is reflected by revising 
the surveillance requirements to remove SR 3.5.2.4 applicability from SR 3.5.3.1 and add 
SR 3.5.2.4 applicability to new SR 3.5.3.2 with a Note that it is only required to be met in 
MODE 4 with the RCS cooling provided by RNS.   

A new Action C is added to TS 3.5.3 for situation where noncondensible gases in the CMT 
inlet line render the required CMT inoperable in MODE 4.  Current Conditions C and D are 
re-lettered as D and E, respectively.  The new condition C has required actions to either 
vent the inlet line in 24 hours or be in MODE 5 in 24 hours.  Currently, with the required 
CMT inoperable due to noncondensible gases in the CMT inlet line, Action C would apply 
and allow 8 hours to restore the CMT to OPERABLE.  However, the same condition in 
TS 3.5.2 allows 24 hours to refill the inlet line.  The proposed change to add new Action C to 
TS 3.5.3 establishes consistency with TS 3.5.2.  As described in the drafted TS Bases 
(included for information only in a separate Enclosure) this completion time is permitted to 
allow containment entry and manual operation of vent valves, and is reasonable because 
the air void does not impact the ability of the CMT to maintain RCS inventory.   

TS 3.5.3 Applicability requires CMT OPERABILITY in MODE 5, but only when the RCS 
pressure boundary is intact.  At the first opening of an ADS stage 1, 2, or 3 flow path, this 
Applicability is exited.  However, the mitigation protection provided by the CMTs is needed 
until all the necessary ADS stage 1, 2, and 3 flow paths are opened as required by 
TS 3.4.13. 

A new defined term is proposed for “VENTED,” which defines the condition when all 
required ADS stage 1, 2, and 3 flow paths, or equivalent, prescribed by TS 3.4.13 are open.  
This provides sufficient steam venting such that, in combination with required ADS stage 4 
actuation, lowers RCS pressure to allow IRWST injection.  This defined term is proposed to 
be used for the TS 3.5.3 MODE 5 CMT Applicability, i.e., MODE 5 with the RCS not 
VENTED.  This replaces the current MODE 5 Applicability of “with the RCS pressure 
boundary intact.”  This proposed change will require CMT OPERABILITY until all the 
required ADS stage 1, 2, and 3 flow paths are opened rather than exiting the Applicability 
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once the first RCS opening is made (i.e., establishing RCS not intact).  Since the safety 
analyses credit CMT mitigation until all ADS stage 1, 2, and 3 flow paths are open, the more 
restrictive Applicability aligns the TS OPERABILITY for CMTs with the safety analyses. 

The followings changes are proposed consistent with the new definition for “VENTED”: 

 TS 1.1 is revised to add new definition for “VENTED” as the condition in which all 
required flow paths in ADS stage 1, 2, and 3, or alternative flow path with equivalent 
area, required by LCO 3.4.13, "Automatic Depressurization System (ADS) - 
Shutdown, RCS Open,” are open." 

 TS 3.5.3 Applicability is revised from "MODE 5 with the RCS pressure boundary 
intact" to "MODE 5 with the RCS not VENTED.” 

 TS 3.5.3 Required Action E.1 (previously D.1) is changed from “Initiate action to be 
in MODE 5 with RCS pressure boundary open” to “Initiate action to be in MODE 5 
with RCS VENTED”.  This is consistent with the change to applicability.   

 Table 3.3.8-1, Function 7 (Pressurizer Water Level – Low 2) MODE 5 Note (e) 
applicability is revised to change the current “With the RCS pressure boundary 
intact” to “With RCS not VENTED” to align with the revised TS 3.5.3 Applicability for 
the CMT described above.  This Note (e) Applicability is also further revised as 
described in the section 4 "Changes to ESFAS Technical Specification."  

o Table 3.3.8-1, Function 7 (Pressurizer Water Level – Low 2) MODE 5 
applicability is revised to delete Note (f) to be consistent with TS 3.5.2 and 
TS 3.5.3 applicability. 

o Table 3.3.8-1, Notes (g) through (l) are re-lettered (f) through (k), 
respectively. 

 Table 3.3.8-1, Function 16 (CMT Level – Low 2) MODE 5 Applicability is revised to 
add Note (h) (formerly Note (i)).  Table 3.3.8-1 Note (h) is revised from “With RCS 
pressure boundary intact and with pressurizer level ≥ 20%” to “With RCS not 
VENTED.”  Additionally, Function 15 (CMT Level - Low 1) MODE 5 Applicability is 
also modified by the revised Note (h) (currently Note (i)).  When the RCS is not 
VENTED, CMT operability is required by TS 3.5.2 and TS 3.5.3, and is independent 
of the pressurizer level.  Therefore “and with a pressurizer level ≥ 20%” has been 
deleted.  The change from “pressure boundary intact” to “not VENTED" will require 
these CMT level Functions for ADS actuation when CMT OPERABILITY is required.  
Requiring OPERABILITY until all the required ADS stage 1, 2, and 3 flow paths are 
opened rather than exiting the Applicability once the first RCS opening is made (i.e., 
establishing RCS not intact) is a more restrictive change.  These proposed changes 
establish consistency with the proposed Applicability for the CMT as described 
previously.   

o TS 3.3.8 Required Action J.2 is revised from “Initiate action to open the RCS 
pressure boundary and establish a pressurizer level ≥ 20%” to “Initiate action 
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to establish RCS VENTED,” to be consistent with the proposed changes to 
the Applicability. 

 Table 3.3.9-1, Function 2 (Core Makeup Tank (CMT) Actuation – Manual Initiation), 
MODE 5 note is changed from Note (c) “With the RCS pressure boundary intact” to 
Note (d). Table 3.3.9-1 Note (d) is changed from “With RCS pressure boundary intact 
and with pressurizer level ≥ 20%” to “With RCS not VENTED.”  When the RCS is not 
VENTED, CMT operability is required by TS 3.5.2 and TS 3.5.3, and is independent 
of the pressurizer level.  Therefore “and with a pressurizer level ≥ 20%” has been 
deleted.  The change from “pressure boundary intact” to “not VENTED" will require 
the manual actuation function when CMT OPERABILITY is required.  Requiring 
OPERABILITY until all the required ADS stage 1, 2, and 3 flow paths are opened 
rather than exiting the Applicability once the first RCS opening is made (i.e., 
establishing RCS not intact) is a more restrictive change.  These proposed changes 
establish consistency with the proposed Applicability for the CMT as described 
previously.  

 Table 3.3.9-1, Function 6 (ADS Stages 1, 2, & 3 Actuation – Manual Initiation) in 
MODE 5 also applies Note (d) as revised from “With RCS pressure boundary intact 
and with pressurizer level ≥ 20%” to “With RCS not VENTED."  The proposed 
changes to TS 3.4.13, LCO Note, described in section 2, impose the OPERABILITY 
requirements when flow paths in ADS stage 1, 2, and 3 are closed at times when 
pressurizer level is < 20%.  As such, the manual actuation Applicability should not be 
exited based on pressurizer level.  Therefore “and with a pressurizer level ≥ 20%” 
has been deleted.  The change from “pressure boundary intact” to “not VENTED" will 
require the manual actuation function when ADS OPERABILITY is required.  
Requiring OPERABILITY until all the required ADS stage 1, 2, and 3 flow paths are 
opened rather than exiting the Applicability once the first RCS opening is made (i.e., 
establishing RCS not intact) is a more restrictive change.  These proposed changes 
establish consistency with the proposed requirements for ADS stage 1, 2, and 3 
OPERABILITY as described in section 2.   

 TS 3.3.9 Required Action G.2 is revised from “Initiate action to open the RCS 
pressure boundary” to “Initiate action to establish RCS VENTED.”  This is 
consistent with the change to the applicability.  

 TS 3.3.9 Required Action H.2 is revised from “Initiate action to open RCS 
pressure boundary and establish ≥ 20% pressurizer level” to “Initiate action to 
establish RCS VENTED and establish ≥ 20% pressurizer level.”  This is 
consistent with the change to the applicability.  

If loss of RNS occurs in MODE 5 with RCS intact, following a refueling outage or other 
reduced inventory operations where the cold leg is drained, the CMT inlet line would have 
some volume of air void.  The entire CMT inlet line could be empty if the RCS has not been 
refilled.  Either way, it is conservatively assumed that an air void precludes CMT 
recirculation. 
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Analyses supporting UFSAR Subsection 19E.4.8.2 show less than 100 seconds between 
automatic safeguards actuation and the start of CMT draindown.  Prior to the start of CMT 
draindown, the CMT level is initially maintained during a brief recirculation period, where 
water from the cold leg replaces injected CMT mass, followed by a period in which the 
injected CMT mass is replaced by condensing steam in the inlet line and the top of the CMT.  
The CMT flow provides mass addition and decay heat removal during this time period.  This 
limited period of CMT recirculation is minor with respect to overall transient timing.  These 
analyses conservatively assume decay heat levels and RCS conditions associated with the 
point at which RNS cooling is aligned in MODE 4.  The acceptance criterion of these 
analyses is that the active fuel region remains covered by a two-phase mixture for the 
duration of the event, protecting the integrity of the fuel by continuing to provide adequate 
core cooling.   

For the scenario with an air void in the CMT inlet line, the CMT mass addition and cooling 
effect during the brief period of CMT recirculation is assumed not to occur.  The CMT 
injection that occurs during the steam condensation period will still occur with the air void 
although the duration and flow rate may vary.  Ultimately, the CMT mass addition that is 
assumed not to occur during the CMT recirculation period will occur during the steam 
condensation period, or subsequent CMT draindown.  The presence of the CMT inlet line air 
void, which is assumed to prevent the brief period of CMT recirculation, will not negatively 
affect the remaining CMT injection characteristics and as a result, the core region will remain 
covered with a two-phase mixture.  Furthermore, a CMT inlet line air void does not impact 
the ability to drain the CMT, and actuate ADS on CMT level.  After ADS actuation, the RCS 
is open and depressurizes until IRWST injection occurs and eventually provides open loop 
core cooling. RCS response from the point where the CMT drains down forward is 
comparable to system response demonstrated by the analysis for Loss of RNS in MODE 4 
(UFSAR subsection 19E.4.8.2).  As such, an air void in the CMT inlet line could affect the 
timing of system response, but it would not challenge the ultimate conclusion that the active 
fuel region remains covered by a two-phase mixture for the duration of the event.  

The PXS has been designed to minimize the potential for gas accumulation that could 
adversely affect performance of safety functions.  The changes do not affect any gas 
accumulation mechanism or the assessment concluding the PXS design addresses 
potential issues identified in Generic Letter (GL) 2008-01, "Managing Gas Accumulation in 
Emergency Core Cooling, Decay Heat Removal, and Containment Spray Systems." 

2. TS 3.4.11, TS 3.4.12, and TS 3.4.13 Changes 

Design Function 

The ADS valves are designed so that, together with the PXS system, they satisfy the small 
LOCA performance requirements and provide effective core cooling for LOCA from when 
the PXS is actuated through the long-term cooling mode. 

The ADS consists of four different stages of valves.  The first three stages each have two 
flow paths and each flow path has two valves in series; both normally closed.  The fourth 
stage has four flow paths with each flow path having two valves in series; one normally open 
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and one normally closed.  The four stages, therefore, include a total of 10 flow paths with 
20 valves.  The four valve stages open sequentially. 

The ADS valves are designed to automatically open when actuated and to remain open for 
the duration of an automatic depressurization event. ADS stage 1 and 4 valves actuate at 
discrete CMT levels, as either tank’s level decreases during injection or from spilling out a 
broken injection line. ADS stage 2 and 3 valves actuate based upon a timed delay after 
actuation of the preceding stage.  This opening sequence provides a controlled 
depressurization of the RCS.  

During an extended loss of RNS operation the stage one, two, and three vent paths may not 
provide sufficient vent capability to allow gravity injection of water from the IRWST.  As a 
result, the automatic depressurization stage 4 paths are required to support mitigation of this 
event. 

The primary objective of the vacuum refill operation is to maximize air mass removal from 
the RCS, to minimize the dissolved oxygen content prior to startup.  Vacuum refill is used 
after refueling outages to shorten the outage length and to avoid the necessity for bumping 
of the RCPs to remove air from the top of the steam generator tubes which is trapped during 
refill. 

Establishing vacuum conditions requires that the RCS pressure boundary be made intact, 
including isolating the flow path in both trains of ADS stage 1, 2, and 3 flow paths depicted 
on UFSAR Figure 5.1-5 (Sheet 2 of 3).  The current TS LCO 3.4.13 Note would require all 
ADS flow paths be operable in this condition. 

However, ADS Train-A flow paths provide a connection between the vacuum refill system 
and the pressurizer.  Downstream of the vacuum refill system connection, a blind flange is 
installed on the ADS Train-A discharge header, blocking the flow path to the IRWST, and 
rendering all three ADS stage 1, 2, and 3 flow paths in Train-A inoperable (i.e., incapable of 
meeting the TS 3.4.12 OPERABILITY requirements as required by the TS LCO 3.4.13 
Note). 

Vacuum fill is performed when the RCS water level is down near the mid-loop level 
(i.e., < 20% pressurizer level), where the vacuum refill system can evacuate air from the 
drained volumes within the RCS (including the reactor vessel head, cold legs, CMT inlet 
lines, steam generator U-tubes, and pressurizer), through the ADS Train-A discharge 
header, and out through the plant vent.   

Technical Evaluation 

Current TS 3.4.13 does not allow for RCS Vacuum Fill without entering the Actions for 
inoperable ADS flow paths. The current allowance in TS LCO 3.4.13 Note, was written to 
allow closure of the ADS stage 1, 2, and 3 valves to facilitate vacuum fill; however, when 
this allowance was developed it was not anticipated that the vacuum fill operation would 
involve blocking of an ADS stage 1, 2, and 3 header, thereby rendering three ADS flow 
paths inoperable.  According to the TS LCO 3.4.13 Note, once the valves are closed for 
vacuum filling, compliance with the TS 3.4.12 flow path OPERABILITY requirements is 
necessary.  This requires OPERABILITY of ADS stage 1, 2, and 3 valves that are 
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unavailable until completion of the RCS vacuum filling and removal of the spectacle flange 
and vacuum skid. 

To eliminate the TS restrictions that conflict with RCS vacuum refill operations, the number 
of ADS stage 1, 2, and 3 flow paths required by TS 3.4.12 and TS 3.4.13 to be either open 
or OPERABLE in MODE 5 is proposed to be changed to three based on re-evaluation of the 
depressurization requirements with the reactor subcritical for ≥ 28 hours.  Of the three flow 
paths, a minimum of two flow paths in ADS stage 2 or 3 are required.  The re-evaluation of 
the depressurization requirements also requires the number of ADS stage 4 flow paths 
available to be changed to three with the reactor subcritical for ≥ 28 hours.  These changes 
allow one header with three ADS 1, 2, and 3 flow paths to be available for connection to the 
vacuum skid.   

The time after reactor shutdown (decay heat) has been used to establish when the three 
closed and OPERABLE or open ADS stage 1, 2, and 3 flow paths are adequate to perform 
the safety function.  A loss of decay heat removal event evaluation confirms that vent 
capacity provided by three OPERABLE or open ADS stage 1, 2, and 3 flow paths and three 
OPERABLE ADS stage 4 flow paths is adequate 28 hours after the reactor is subcritical 
based on the reduced decay heat.  The evaluation also confirms that vent capacity provided 
by five OPERABLE or open ADS stage 1, 2, and 3 flow paths and four OPERABLE ADS 
stage 4 flow paths is adequate less than 28 hours after the reactor is subcritical.  Results of 
the evaluations conclude that the core remains covered by a two phase mixture.  Although 
the timing of the depressurization changes depending on the number of ADS valves, the 
evaluation demonstrates successful results with no core uncovery. 

For TS 3.4.12 with the reactor subcritical for ≥ 28 hours, the proposed three ADS stage 1, 2, 
and 3 valves (two required to be ADS stage 2 or 3) and three ADS stage 4 valves have a 
smaller total flow area than the currently required nine ADS flow paths.  This is acceptable 
based on the evaluation for reactor subcritical for ≥ 28 hours, which results in less decay 
heat and therefore less venting flow area required. 

For TS 3.4.13 with the reactor subcritical for ≥ 28 hours, the proposed three ADS stage 1, 2, 
and 3 valves (two required to be ADS stage 2 or 3) and three ADS stage 4 valves have a 
larger total flow area than the currently required six ADS stage 1, 2, and 3 valves and two 
ADS stage 4 valves.  The addition of a third required ADS stage 4 valve offsets the 
reduction of ADS stage 1, 2, and 3 valves. 

For TS 3.4.12 with reactor subcritical for < 28 hours, the proposed five flow paths in ADS 
stage 1, 2 and 3 and four flow paths in ADS stage 4 have a larger total flow area than the 
current nine ADS flow paths.  Requiring all four flow paths in ADS stage 4 increases the 
total flow area.   

For TS 3.4.13 with reactor subcritical for < 28 hours, the proposed five ADS stage 1, 2, 
and 3 valves and four ADS stage 4 valves have a larger total flow area than the current six 
ADS stage 1, 2, and 3 valves and two ADS stage 4 valves. 
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 TS 3.4.12 LCO Statement is revised from “Nine ADS flow paths shall be 
OPERABLE” to specify the number of ADS flow paths required for high and low 
decay heat conditions. 

 TS 3.4.12 MODE 5 Applicability is changed to include "and pressurizer level ≥ 20%."  
If the RCS were intact (i.e., current Applicability of TS 3.4.12) and also < 20% 
pressurizer level (i.e., as would be the case when commencing vacuum fill), both 
TS 3.4.12 and 3.4.13 would be Applicable resulting in potential confusion.  This 
change eliminates the overlap in Applicabilities.  In the event of RCS intact and 
pressurizer level < 20%, LCO 3.4.13 Note (as proposed to be revised below) directs 
ADS requirements.  In MODE 5 with the RCS pressure boundary intact and 
pressurizer level ≥ 20%, TS 3.4.13 applicability is exited and TS 3.4.12 is entered.  In 
MODE 5 with a pressurizer level < 20%, TS 3.4.13 would be entered. 

 TS 3.4.13 LCO Statement is revised from “ADS stage 1, 2, and 3 flow paths shall be 
open" and "Two ADS stage 4 flow paths shall be OPERABLE” to specify the number 
of ADS flow paths required for high and low decay heat conditions. 

o TS 3.4.13 NOTE is proposed to be editorially revised and reformatted as an 
"a" listed item in order to include a new Note allowance as a "b" item.  The 
proposed Note "a" item is equivalent to the existing Note.  The Note "b" item 
is proposed to address transition between compliance with TS 3.4.12 and TS 
3.4.13 while in MODE 5.  Currently, when the RCS is not intact (e.g., any one 
ADS flow path open), then all required flow paths in ADS stage 1, 2, and 3 
are required to be open (per LCO 3.4.13) with no provision for completing the 
opening sequence.  This creates a non-compliance period when transitioning 
from RCS intact (i.e., compliance with TS 3.4.12) to RCS open 
(i.e., compliance with 3.4.13) as well as during transition from RCS open to 
RCS intact.  The Note "b" provision recognizes the normal operational 
transient condition and provides the allowance for the transition without 
necessitating a TS non-compliance for the transition. 

 New Required Action C.3 is added to TS 3.4.13 to “Initiate action to establish RCS 
VENTED condition” with completion time of "Immediately."  The “VENTED” 
requirement is the equivalent of establishing compliance with 3.4.13. This is similar 
to a “Restore” action.  In the event the new Condition C entry condition 
(i.e., Condition A and Condition B entered concurrently), new Required Action C.3 
places an “Immediate” Completion Time to restore compliance with the LCO, 
whereas Condition A and Condition B separately would allow 72 hours and 36 hours, 
respectively.   

 UFSAR Subsection 6.3.3.4.3 is revised to delete the specific number of ADS stage 4 
flow paths that are required by the TS and to delete the reference to "to be operable 
in these conditions" as also TS-related detail.  The remaining statement ("As a result, 
the automatic depressurization stage 4 paths are required") conveys the design 
functions as appropriate to this UFSAR subsection. 
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The Action changes to TS 3.4.11, TS 3.4.12, and TS 3.4.13 are proposed to accurately 
reflect inoperabilities of ADS flow paths that would continue to provide sufficient OPERABLE 
flow paths to perform the required safety function provided a single failure does not also 
occur.  This was the intent of the current TS 3.4.11 Condition C and TS 3.4.12 Condition C 
(which state “combined inoperable flow capacity less than or equal to that of a division with 
the largest ADS flow capacity”).  These Conditions currently state that up to three ADS flow 
paths could be inoperable, with the associated TS Bases describing the failure of a division 
as "consisting of one stage 1 flow path, one stage 2 or 3 flow path, and one stage 4 flow 
path."  However, the single failure of an electrical power division will not prevent opening of 
ADS Stage 4 valves.  Each ADS Stage 4 valve is actuated by two divisions, A and C, or 
B and D.  The worst case single failure of an electrical power division results in inoperability 
of the ADS stage 1 and ADS stage 3 valves in a single train from opening.  The ADS 
stage 1 and ADS stage 3 valves are on power division A for train A, and power division B for 
train B.  The ADS stage 2 valve is on power division C for train A, and power division D for 
train B.  A single failure of division A or B results in the inoperability of the greatest number 
of ADS valves. 

 TS 3.4.11 Condition C and TS 3.4.12 Condition C are revised to address acceptable 
combinations of inoperable flow paths in ADS Stage 1, 2, and 3; i.e., revised to 
address one flow path in ADS stage 1 inoperable and one flow path in ADS stage 2 
or 3 inoperable, and to address two flow paths in ADS stage 1 inoperable.  Safety 
analyses support that the safety function is performed when considering the loss of a 
power division that could render one flow path in ADS Stage 1 and one flow path in 
ADS Stage 3 inoperable.  While the safety analyses do not consider one flow path in 
ADS Stage 1 and one flow path in ADS stage 2 inoperable, flow paths in ADS Stage 
2 and 3 have the same flow area, so the combination of one inoperable flow path in 
ADS Stage 1 with an inoperable flow path in ADS Stage 2 or 3 leave sufficient 
remaining OPERABLE ADS flow paths to perform the safety function.  Similarly, the 
safety analyses do not consider both flow paths in ADS Stage 1 inoperable, however 
because the combined flow area is smaller than other assumed failures, their 
inoperabilities would continue to leave sufficient remaining OPERABLE ADS flow 
paths to perform the safety function.  Therefore, the proposed changes to Condition 
C continue to provide sufficient OPERABLE flow paths to perform the required safety 
function provided a single failure does not also occur. 

 TS 3.4.11 Action C.1 and TS 3.4.12 Action C.1 are revised to clarify that the action is 
to restore one flow path to OPERABLE status.  Once one flow path is restored, the 
Condition is exited. 

 TS 3.4.11 Condition D, TS 3.4.12 Condition D, TS 3.4.13 Condition C, and TS 3.4.13 
Condition D are revised to ensure all possible combinations of conditions are 
addressed.  This assures the appropriate actions are specified for all possible 
combinations of inoperable ADS flow paths. 



ND-17-1558 
Enclosure 1 
Request for License Amendment Regarding TS for RCS Vacuum Fill and ITAAC for 
Containment Floodup (LAR-17-027) 
 
 

Page 14 of 26 

Editorial changes are made for consistency. 

 Editorial changes are made to TS 3.4.11 Condition A and B, TS 3.4.12 Condition A 
and B, and TS 3.4.13 Condition A and B for consistency in phrasing how required 
flow paths in ADS are stated.   

 Editorial changes are made to SR 3.4.11.1 to delete "fully."  Requiring the valve to be 
"open" adequately conveys "fully open."  This is consistent with other TS 
requirements on "open" condition. 

 Editorial changes are made to SR 3.4.13.1 and SR 3.4.13.2 to include "required" and 
to replace "flow path required to be OPERABLE" with "required flow path" for 
consistency on how Surveillance Requirements are stated when less than the full 
design complement are required.  Use of "required to be OPERABLE" in a 
Surveillance is extraneous since the SRs, by definition, establish OPERABILITY 
requirements. 

 TS 3.4.13 Required Action B.1 and B.2 are switched with one another to be 
consistent with Require Action A.1 and A.2. 

 Editorial changes are made to TS 3.4.13 Condition C and D to delete “while” to be 
consistent with how a Condition in MODE is described for the rest of the Technical 
Specifications. 

Safety analysis sensitivities continue to support the conclusions of UFSAR Subsections 
19E.4.8.2 and 19E.4.8.3 that the core remains covered by a two-phase mixture.  The 
changes proposed in this LAR are requested to revise the Technical Specifications 
consistent with the sensitivities. 

The Chapter 19 analyses are conservative since they credit a lower total ADS flow area 
than the proposed Technical Specification changes.  When comparing Chapter 19 
analyses to proposed TS 3.4.12 and TS 3.4.13 changes for reactor subcritical for 
≥ 28 hours, the flow area of six ADS stage 1, 2, and 3 valves and two ADS stage 4 
valves is lower than three ADS stage 1, 2, and 3 valves (two required to be ADS stage 2 
or 3) and three ADS stage 4 valves.  The additional ADS stage 4 valve offsets the 
reduction of ADS Stage 1, 2, and 3 valves.  When comparing Chapter 19 analyses to 
proposed TS 3.4.13 changes for reactor subcritical for < 28 hours, the flow area of six 
ADS stage 1, 2, and 3 valves and two ADS stage 4 valves is lower than five ADS stage 
1, 2, and 3 valves and four ADS stage 4 valves.  Chapter 19 analyses will be updated 
consistent with these proposed LAR changes at a later date.   

For inconsistency between UFSAR Chapter 19 and the TS, the following changes are 
proposed: 

 UFSAR Subsection 19E.2.1.2.5 is revised to remove the number of ADS fourth-stage 
valves required to be available during reduced inventory operation. 
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 UFSAR Subsection 19E.4.8.2 is revised to delete “the Technical Specifications 
permit one of the fourth-stage ADS valves to be out of service in MODE 5 when the 
RCS is intact. Thus,” 

 UFSAR Subsection 19E.4.8.3 is revised to delete “because the Technical 
Specifications permit two of the fourth-stage ADS valves to be out of service in 
MODE 5 when the RCS is open.”   

 

3. Change to Containment Floodup Volume ITAAC 

Design Function 

The IRWST is located in the containment at an elevation slightly above the RCS loop piping.  
RCS injection is possible only after the RCS has been depressurized by the ADS or by a 
LOCA.  Squib valves in the IRWST injection lines open automatically on a fourth stage 
automatic depressurization signal.  Check valves, arranged in series with the squib valves, 
open when the reactor pressure decreases to below the IRWST injection head. 

The IRWST is sized to provide the flooding of the refueling cavity for normal refueling, the 
post-LOCA flooding of the containment for the RCS long-term cooling mode, and to support 
the passive residual heat removal (PRHR) heat exchanger operation.  Flow out of the 
IRWST during the injection mode includes conservative allowances for spill flow during a 
direct vessel injection line break.  The IRWST can provide sufficient injection until the 
containment sump floods up high enough to initiate recirculation flow.  After the 
accumulators, core makeup tanks, and the in-containment refueling water storage tank 
inject, the containment is flooded up to a level sufficient to provide recirculation flow through 
the gravity injection lines back into the reactor coolant system.  Containment recirculation 
initiates when the recirculation line valves are open and the containment floodup level is 
sufficiently high.  When the in-containment refueling water storage tank level decreases to a 
low level, the containment recirculation squib valves automatically open to provide 
redundant flow paths from the containment to the reactor. 

The water level in the containment when recirculation begins is above (approximately 
10 feet) the top of the recirculation screens.  During the long containment floodup time, 
floating debris do not move toward the screens and heavy materials settle to the floors of 
the loop compartments or the reactor vessel cavity.  During recirculation operation, the 
containment water level will not change significantly nor will it drop below the top of the 
screens. 

In the event that the source of the containment flooding cannot be terminated, the water 
level in the reactor vessel cavity and the steam generator compartment continues to 
increase until the water source has been depleted or the leak has been isolated. 
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Technical Evaluation 

COL Appendix C (and Plant-Specific Tier 1) Table 3.3-6, ITAAC No. 3.3.00.02h requires an 
inspection of the as-built containment structures and equipment.  The portions of the 
containment included in this inspection are the volumes that flood with a loss-of-coolant 
accident (LOCA) in PXS valve/accumulator room B (11207).  The IRWST volume is 
excluded from the inspection.  A LOCA in PXS valve/accumulator room B (11207) is the 
limiting event because the room is larger than PXS valve/accumulator room A (11206), and 
results in a lower floodup elevation.  With respect to containment recirculation performance, 
lower floodup levels are limiting since they provide less driving head. 

The Containment Flood-up Level calculation determines the containment flood level 
elevations, including a direct vessel injection (DVI) break in PXS valve/accumulator room B 
(11207).  In order to provide the limiting, or lowest, floodup levels for each scenario’s 
available water mass, the calculations conservatively estimate worst case construction 
tolerances of rooms and neglects free volume occupied by smaller elements (e.g., structural 
steel, auxiliary piping, electrical cabling, etc.) maximizing the room volume. 

The flood level in the long-term core cooling safety analyses has also been evaluated with 
additional sensitivities supporting this proposed change.  The floodup levels achieved from 
the Containment Flood-up Level calculation are required to meet or exceed the levels 
evaluated in the long-term core cooling safety analyses sensitivities.  

The Containment Flood-up Level calculations show that, following a DVI break in PXS 
valve/accumulator room B (11207), the limiting lower containment flood level elevation is 
107.68′.  The calculation also determines that a maximum compartment volume of 71,964 ft³ 
excluding IRWST compartment volume (conservatively rounded down to 71,960 ft³) 
achieves the elevation of 107.68′. 

The changes to the maximum allowed volume and reference elevation for the volume in 
ITAAC Table 3.3-6, ITAAC No. 3.3.00.02h are proposed so that the ITAAC correlates to the 
Containment Flood-up Level calculation.  The proposed revisions to COL Appendix C 
Section 3.3, and UFSAR Subsection 6.3.2.2.3 and UFSAR Table 14.3-2 are consistent with 
the changes to ITAAC No. 3.3.00.02h.  UFSAR Subsection 6.3.2.2.3, UFSAR Table 14.3-2, 
and COL Appendix C (Plant Specific ITAAC) Section 3.3 and Table 3.3-6, ITAAC No. 
3.3.00.02h are revised to change the minimum containment flood level elevation from 108′ 
to 107.68′.  The corresponding maximum volume for this elevation is revised from 73,500 ft³ 
to 71,960 ft³. 

The proposed ITAAC elevation of 107.68′ bounds the flood level credited in the long-term 
core cooling safety analyses sensitivities supporting this proposed change.  Therefore, the 
proposed change does not adversely affect the performance of the PXS.  The PXS still 
supports the flooding of containment to provide injection to the core following a LOCA. 

Safety analysis sensitivities support the proposed change to ITAAC 3.3.00.02h.  The 
changes proposed in this LAR are requested to revise the ITAAC consistent with the 
sensitivities.  Chapter 15 analyses will be updated consistent with these proposed LAR 
changes at a later date.   
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4. Changes to ESFAS Technical Specification 

Design Function 

The PMS provides detection of off-nominal conditions and actuation of appropriate safety-
related functions necessary to achieve and maintain the plant in a safe shutdown condition.  
The PMS controls safety-related components in the plant that are operated from the MCR or 
remote shutdown workstation.  The ESFAS functions discussed below are controlled by 
PMS. 

Ten level channels are installed on each core makeup tank. There are 2 wide range level 
channels which are used to confirm that the CMTs are maintained at full water level during 
normal operation.  There are four narrow range upper level channels which are used to 
control the actuation of the ADS stage 1, 2, and 3 valves.  There are four narrow range 
lower level channels which are used to control the actuation of the ADS stage 4 valves.  
Each wide range channel provides level indication and alarms in the MCR.  Each narrow 
range channel provides level indication and alarms in the MCR and actuation of the ADS. 

ADS stage 1 and 4 valves actuate at discrete CMT levels, as either tank’s level decreases 
during injection or from spilling out a broken injection line.  ADS stage 2 and 3 valves 
actuate based upon a timed delay after actuation of the preceding stage. 

There are four pressurizer level channels installed on the pressurizer.  The channels provide 
signals for CMT actuation on low level. 

A P-12 interlock is provided to permit mid-loop operation without CMT actuation.  With 
pressurizer level channels less than the P-12 setpoint, the operator can manually block the 
Low-2 pressurizer level signal.  Concurrent with blocking CMT actuation, CVS letdown 
isolation on RCS hot leg level Low-1 and ADS Stage 4 actuation on RCS hot leg level Low-2 
are enabled.  When the pressurizer level is above the P-12 setpoint, the pressurizer level 
signal is automatically enabled. 

The AP1000 RCS contains level instrumentation in each hot leg with indication in the MCR. 
In addition to the wide-range pressurizer level instrumentation (used during cold plant 
operation) which provides continuous level indication in the MCR from the normal level in 
the pressurizer, two narrow-range hot leg level instruments are available.  The hot leg level 
channels provide signals for CVS letdown isolation on Low-1 level and signals for ADS 
stage 4 actuation and IRWST injection on Low-2 level.  Alarms are provided to alert the 
operator when the RCS hot leg level is approaching a low level.  The CVS letdown isolation 
valves in the line used to reduce RCS inventory close on a low RCS level during shutdown 
operations.  Operations required during mid-loop are performed by the operator in the MCR. 

The ADS stage 4 valves are automatically opened by a signal from the protection and safety 
monitoring system (PMS) on a low hot leg level signal following a time delay.  The IRWST 
injection squib valves automatically open via the same low hot leg level signal that opens 
the ADS stage 4 valves. 
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Technical Evaluation 

The following revisions are proposed in COL Appendix A, TS, regarding ESFAS to improve 
consistency within the TS. 

a. Table 3.3.8-1, Function 15 (Core Makeup Tank (CMT) Level – Low 1) and Function 16 
(CMT Level – Low 2) are not currently consistent with TS 3.5.2 and TS 3.5.3 for MODE 
4.  As currently written the Functions in MODE 4 require 4 channels per tank.  As 
required by TS 3.5.2, both CMTs shall be OPERABLE in MODE 4 with the RCS not 
being cooled by the RNS.  As required by TS 3.5.3, only one CMT is required 
OPERABLE in MODE 4 with the RCS cooling provided by the RNS.  Therefore, TS 3.5.3 
only requires the support from the 4 channels for the one required OPERABLE CMT.  
Therefore, the MODE 4 Applicability associated with requiring “4 channels per tank” is 
proposed to be modified with footnote “b” (“With the RCS not being cooled by the 
Normal Residual Heat Removal System (RNS)”) to align with TS 3.5.2 Applicability 
requiring both CMTs to be OPERABLE.  Additionally, the Applicability for Functions 15 
and 16 associated with requiring “4 per OPERABLE tank” is proposed to include MODE 
4 modified by footnote “d” (“With the RCS being cooled by the RNS”) to align with TS 
3.5.3 Applicability requiring only one CMT to be OPERABLE. 

Table 3.3.8-1, Function 15 (Core Makeup Tank (CMT) Level – Low 1) and Function 
16 (CMT Level – Low 2) are revised to split the MODE 4 applicability based on the 
"Required Channels":   

o For the MODE 4 Applicability associated with requiring “4 channels per tank,” 
Note (b) is added to MODE 4 which states “With the RCS not being cooled by the 
Normal Residual Heat Removal System (RNS).”   

 The associated Condition H is changed to Condition F to provide Actions 
that align with the applicability change.   

o For the Applicability associated with requiring “4 per OPERABLE tank,” MODE 4 
is added as an applicable MODE with Note (d) which states “With the RCS being 
cooled by the RNS.”   

b. The ESFAS Functions actuated by low Pressurizer Water Level may be manually 
blocked during shutdown operations when the Pressurizer Water Level is reduced to 
below P-12.  Above P-12, these functions are automatically unblocked.  At the same 
time when the low Pressurizer Water Level Functions are manually blocked below P-12, 
the ADS Stage 4 actuation on Hot Leg Level – Low 2 is enabled.  Since below P-12, the 
manual block is permitted, but not immediately required, the transition of the active 
function from low Pressurizer Water Level to Hot Leg Level – Low 2 does not occur until 
the block is applied.  Therefore, Table 3.3.8-1 and Table 3.3.10-1 are revised to specify 
the manual block state (blocked or unblocked) for these two functions.  

 Table 3.3.8-1, Function 7 (Pressurizer Water Level – Low 2) MODE 5 
applicability is revised to add “and CMT actuation on Pressurizer Water Level 
– Low 2 not blocked” to Note (e) (refer to "Group 1" changes for other 
changes to Note (e)).  Normally, the RCS will be VENTED during mid-loop 
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operations when CMT actuation on Pressurizer Water Level – Low 2 is 
blocked to preclude inadvertent CMT actuation.  However, during vacuum fill 
operations, the RCS will be made intact (i.e., not VENTED) while CMT 
actuation on Pressurizer Water Level – Low 2 remains blocked.  This 
proposed change to Note (e) allows not entering the Applicability for Function 
7 even when the RCS is not VENTED during the vacuum fill operation, 
provided the Function remains blocked.  During the vacuum fill operation 
when Function 7 is not enabled, CMT actuation continues to be supported by 
the CMT manual actuation required by TS Table 3.3.9-1, Function 2.  Once 
the RCS vacuum fill operation establishes pressurizer level above P-12, 
Function 7 will be reenabled, with the Applicability entered requiring 
OPERABILITY of Function 7. 

 Table 3.3.10-1, Function 1 (Hot Leg Level – Low 2) MODE 5 applicability is 
revised to add note “With CMT actuation on Pressurizer Water Level – Low 2 
blocked.”  This function is only enabled when the Pressurizer Water Level – 
Low 2 block is inserted. 

c. Table 3.3.10-1, Function 1 (Hot Leg Level – Low 2) MODE 4 Applicability includes note 
(a) which requires “With the RCS being cooled by the RNS.”  Table 3.3.10-1, Function 2 
(Hot Leg Level – Low 1) MODE 4 applicability includes notes (a) and (c) which require 
“With the RCS being cooled by the RNS” and “Below the P-12 (Pressurizer Level) 
interlock.”  Function 1 (Hot Leg Level – Low 2) and Function 2 (Hot Leg Level – Low 1) 
would always be blocked from actuation during MODE 4.   

The RCS Hot Leg Level ESF actuations are provided for automatic protection during 
mid-loop operation following shutdown operations.  The channels provide signals for 
CVS letdown isolation on Low-1 level and for ADS stage 4 actuation and IRWST 
injection on Low-2 level during shutdown operations.  The CVS letdown isolation on 
Low-1 level is blocked until pressurizer water level is reduced below the P-12 interlock 
(approximately 16% level), where it is automatically reset enabling the function.  ADS 
stage 4 actuation and IRWST injection on Hot Leg Level Low 2 is blocked until the CMT 
actuation of Pressurizer water level Low-2 has been manually blocked, which is only 
permitted by the PMS logic when below the P-12 interlock.  One additional restriction is 
applied by TS 3.4.13 for ADS stage 1, 2, and 3 flow paths, which requires their opening 
prior to entering the Applicability at ≤ 20% pressurizer level.  Opening the ADS stage 1, 
2, and 3 flow paths necessitates the RCS be in cold shutdown (MODE 5) conditions.  
Additionally, the Pressurizer water level Low 2 function is required to be OPERABLE per 
TS Table 3.3.8-1, Function 7, in all of MODE 4, thereby precluding blocking the function 
while in MODE 4.  Together, these features preclude operating with the pressurizer level 
below P-12 in MODE 4 (i.e., prior to achieving MODE 5).  Therefore, the TS 3.3.10 
Functions 1 and 2 MODE 4 Applicability (including Footnote "a") is deleted since the 
Functions cannot be enabled in MODE 4.  Furthermore, MODE 5 is proposed to be 
modified with a new Footnote "a" that states:  "With CMT actuation on Pressurizer Water 
Level - Low 2 blocked," which is consistent with the design of the PMS logic.   
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With these Applicability changes, the corresponding Actions are also proposed to be 
revised for consistency.  Since Action C now only applies during MODES 5 and 6, 
Required Action C.2 ("Be in MODE 5") is no longer necessary or appropriate.  The 
Completion Time for being in MODE 5 was provided as 12 hours, which is also reflected 
in current Required Action C.3.  In removing Required Action C.2, since the plant will 
already be in at least MODE 5, the 12 hours is also removed from current Required 
Action C.3 (renumbered as C.2).   

 Table 3.3.10-1, Function 1 (Hot Leg Level – Low 2) is revised to remove 
MODE 4 applicability. 

o TS 3.3.10 Required Action C.2 is deleted consistent with the change 
to removed MODE 4 applicability.  Required Action C.3 is changed to 
C.2. 

o TS 3.3.10 Required Action C.2 (previously C.3) is revised from 
“Initiate action to establish a pressurizer level ≥ 20% with the RCS 
pressure boundary intact” to “Initiate action to establish a pressurizer 
level above the P-12 (Pressurizer Level) interlock. 

 This change would also apply to TS 3.3.10 Required Action 
D.2, which would make Condition D identical to Condition C.  
Therefore, TS 3.3.10 Condition D is deleted. 

 TS 3.3.10 Conditions E and F are re-lettered D and E 
respectively. 

 Table 3.3.10-1, Function 1 (Hot Leg Level – Low 2) 
MODE 5 and MODE 6 are combined in one row since 
both now reference Condition C. 

 Table 3.3.10-1, Function 2 (Hot Leg Level – Low 1) is revised to remove 
MODE 4 applicability. 

o TS 3.3.10 Require Action D.2.1 (formerly E.2.1) “Be in MODE 5” is 
deleted since Table 3.3.10-1, Function 2 (Hot Leg Level – Low 1) is 
only applicable in MODE 5. 

o TS 3.3.10 Required Action D.2.2 (formerly E.2.2) is renumbered as 
D.2. 

 TS 3.3.10, Required Action E.2.2 (renumbered as "D.2") is revised from the 
requirement to establish pressurizer level "≥ 20%" to establish pressurizer 
level "above the P-12 (Pressurizer Level) interlock."  This is consistent with 
the Applicability for Table 3.3.10-1, Function 2 MODE 5 requirement as 
reflected in Note (c). 
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 Table 3.3.10-1, Function 2 (Hot Leg Level – Low 1) MODE 6 applicability is 
revised to remove Note (c) which states “Below the P-12 (Pressurizer Level) 
interlock” since Note (d) also requires “With the water level < 23 feet above 
the top of the reactor vessel flange.”  A water level 23 feet above the top of 
the reactor vessel flange is approximately 11 inches above the P-12 
(Pressurizer Level) interlock.  Therefore, Note (d) is the more conservative 
applicability (i.e., a higher level) and Note (c) can be removed with no 
functional change to the required Applicability. 

The changes to the ESFAS Technical Specifications are made for consistency and 
clarification and do not affect the operation of the plant. 

 

Summary Conclusions 

The proposed changes do not adversely impact any functions associated with containing, 
controlling, channeling, monitoring, or processing radioactive or non‐radioactive materials, nor 
do they diminish the functionality of any design or operational features that are credited with 
controlling the release of effluents during plant operation.  The types and quantities of expected 
plant effluents are not changed. No effluent release path is associated with the proposed 
changes to TS or ITAAC.  Therefore, neither radioactive nor non‐radioactive material effluents 
are affected by this proposed change. 

These proposed changes to the TS and ITAAC 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 affected 
by this change.  

The change activity has no adverse impact on the emergency plan or the physical security plan 
implementation, because there are no changes to physical access to credited equipment inside 
the Nuclear Island (including containment or the auxiliary building) and no adverse impact to 
plant personnel’s ability to respond to any plant operations or security event. 

 

3. TECHNICAL EVALUATION (Included in Section 2) 
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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 COL. This activity involves changes to Tier 1 
information, COL Appendix A Technical Specifications, and COL Appendix C ITAAC; 
therefore, this activity requires an 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.  This activity involves changes to Tier 1 
information, COL Appendix A Technical Specifications, and COL Appendix C ITAACs, 
and thus requires NRC approval. 

10 CFR 52, Appendix D, Section VIII.C.6 states that after issuance of a license, “Changes 
to the plant-specific TS (Technical Specifications) will be treated as license amendments 
under 10 CFR 50.90.”  10 CFR 50.90 addresses the application for amendments of 
licenses, construction permits, and early site permits.  As discussed above, a change to 
COL Appendix A is requested, and thus a license amendment request (LAR) (as supplied 
herein) is required. 

10 CFR 50, Appendix A, General Design Criterion (GDC) 34 requires the plant design to 
include a system to remove residual heat from the reactor core so specified acceptable 
fuel design limits and the design conditions of the reactor coolant pressure boundary are 
not exceeded.  With the proposed changes, the updated safe shutdown analysis 
continues to demonstrate the plant complies with its licensing performance criteria to cool 
the RCS to 420°F within 36 hours. 

10 CFR 50, Appendix A, GDC 36 requires the PXS to be designed to permit appropriate 
periodic inspection of important components.  The proposed changes to not prevent the 
PXS from periodic inspection.  The PXS continues to comply with GDC 36. 

The proposed changes have been evaluated to determine whether applicable regulations 
continue to be met. It was determined that the proposed changes do not affect 
conformance with the GDC differently than described in the UFSAR. 

 

4.2 Precedent 

None identified. 
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4.3 Significant Hazards Consideration Determination 

Changes are proposed to allow Reactor Coolant System (RCS) vacuum fill operations in 
MODE 5 conditions, and conforming consistency changes to plant-specific Design 
Control Document (DCD) Tier 2 information, as incorporated into the Updated Final 
Safety Analysis Report (UFSAR).  This includes proposed changes to TS in the following 
sections: Definitions, Engineered Safety Feature Actuation System (ESFAS) 
Instrumentation, Automatic Depressurization System (ADS), and Core Makeup Tanks 
(CMTs).  Other proposed TS changes address corrections to TS Actions and Applicability 
for consistency within the TS.  Additionally, the requested amendment proposes to depart 
from plant-specific AP1000 DCD Tier 2 information, as incorporated into the UFSAR, and 
also to depart from involved DCD Tier 1 Design Descriptions and Inspections, Tests, 
Analyses, and Acceptance Criteria (ITAAC) related to inspecting the volume in the 
containment that allows for floodup to support long-term core cooling for postulated loss-
of-coolant accidents (LOCAs). 

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 do not adversely affect the operation of any systems or 
equipment that initiate an analyzed accident or alter any structures, systems, and 
components (SSCs) accident initiator or initiating sequence of events. 

The proposed changes do not affect the physical design and operation of the 
CMTs, ADS valves, or ESFAS as described in the UFSAR.  Inadvertent operation 
or failure of the ADS valves are considered as accident initiators or part of an 
initiating sequence of events for an accident previously evaluated.  However, the 
proposed changes do not adversely affect the probability of inadvertent operation 
or failure.  Therefore, the probabilities of the accidents previously evaluated in the 
UFSAR are not affected. 

The proposed changes do not affect the ability of the CMTs, ADS valves, or ESFAS 
to perform their design functions.  The designs of the CMTs, ADS valves, and 
ESFAS continue to meet the same regulatory acceptance criteria, codes, and 
standards as required by the UFSAR.  In addition, the proposed changes maintain 
the capabilities of the CMTs, ADS valves, and ESFAS to mitigate the 
consequences of an accident and to meet the applicable regulatory acceptance 
criteria.   

The proposed changes do not affect the prevention and mitigation of other 
abnormal events (e.g. anticipated operational occurrences, earthquakes, floods 
and turbine missiles), or their safety or design analyses.  Therefore, the 
consequences of the accidents evaluated in the UFSAR are not affected.   
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Therefore, the proposed amendment does not involve a significant increase in the 
probability or consequences or an accident previously evaluated. 

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 

The proposed changes do not affect the operation of any systems or equipment 
that may initiate a new or different kind of accident, or alter any SSC such that a 
new accident initiator or initiating sequence of events is created. 

The proposed changes do not affect any other SSC design functions or methods 
of operation in a manner that results in a new failure mode, malfunction, or 
sequence of events that affect safety-related or nonsafety related equipment.  
Therefore, this activity does 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 result in significant fuel cladding failures. 

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 maintain existing safety margins.  The proposed changes 
verify and maintain the capabilities of the CMTs, ADS valves, or ESFAS to perform 
their design functions.  Therefore, the proposed changes satisfy the same design 
functions in accordance with the same codes and standards as stated in the 
UFSAR.  These changes do not affect any design code, 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 proposed 
changes, and no margin of safety is reduced.   

Therefore, the requested amendment does not involve a significant reduction in a 
margin of safety. 

Based on the above, it is concluded 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 

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 
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defense and security or to the health and safety of the public.  The above evaluations 
demonstrate that the proposed changes can be accommodated without an increase in 
the probability or consequences of an accident previously evaluated, without creating the 
possibility of a new or different kind of accident from any accident previously evaluated, 
and without a significant reduction in a margin of safety.  Having arrived at negative 
declarations with regard to the criteria of 10 CFR 50.92, this assessment determined that 
the proposed change does not involve a Significant Hazards Consideration. 

 

5. ENVIRONMENTAL CONSIDERATIONS 

Changes are proposed to allow Reactor Coolant System (RCS) vacuum fill operations in 
MODE 5 conditions, and conforming consistency changes to plant-specific Design Control 
Document (DCD) Tier 2 information, as incorporated into the Updated Final Safety Analysis 
Report (UFSAR).  This includes proposed changes to TS in the following sections: Definitions, 
Engineered Safety Feature Actuation System (ESFAS) Instrumentation, Automatic 
Depressurization System (ADS), and Core Makeup Tanks (CMTs).  Other proposed TS 
changes address corrections to TS Actions and Applicability for consistency within the TS.  
Additionally, the requested amendment proposes to depart from plant-specific AP1000 DCD 
Tier 2 information, as incorporated into the UFSAR, and also to depart from involved DCD 
Tier 1 Design Descriptions and Inspections, Tests, Analyses, and Acceptance Criteria 
(ITAAC) related to inspecting the volume in the containment that allows for floodup to support 
long-term core cooling for postulated loss-of-coolant accidents (LOCAs). 

A review has determined that facility construction and operation following implementation of 
the requested amendment do not involve (i) a significant hazards consideration, (ii) a 
significant change in the types or a significant increase in the amounts of any effluents that 
may be released offsite, or (iii) a significant increase in individual or cumulative occupational 
radiation exposure.  Accordingly, 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 Determination, 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 proposed amendment does not involve a significant increase in 
the probability or consequences of an accident previously evaluated; (2) the proposed 
amendment does not create the possibility of a new or different kind of accident from any 
accident previously evaluated; and (3) the proposed amendment does not involve a 
significant reduction in a margin of safety.  Therefore, 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. 
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(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 would not adversely affect the design 
or function of any structure, system, or component (SSC).  The proposed changes are 
unrelated to any aspect of plant construction or operation that would introduce any change 
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, the proposed changes do not adversely affect any 
effluent release path or 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 changes in the requested amendment would not adversely affect the design 
or function of any SSC.  Plant radiation zones (in UFSAR Section 12.3) are not affected, 
and controls under 10 CFR Part 20 preclude a significant increase in occupational 
radiation exposure.  Therefore, the proposed amendment does not involve a significant 
increase in individual or cumulative occupational radiation exposure. 

Based on the above review of the proposed amendment, it has been determined that the 
anticipated construction and operational effects of the proposed 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 the individual or cumulative occupational radiation exposure.  Accordingly, the 
proposed 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 requested amendment and 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, “Design Certification Rule for the AP1000 Design,” Section 
III.B, “Scope and Contents,” to allow a departure from elements of the certification information in 
Tier 1 of the 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 certification 
information in DCD Tier 1.  The Tier 1 information for which a plant-specific departure and 
exemption is being requested includes changes to Inspections, Tests, Analyses, and Acceptance 
Criteria (ITAAC) related to inspecting the volume in the containment that allows for floodup to 
support long-term core cooling for postulated loss-of-coolant accidents (LOCAs). 

This request for exemption applies the requirements of 10 CFR Part 52, Appendix D, 
Section VIII.A.4 to allow departures from generic Tier 1 information due to the proposed changes 
to Section 3.3, “Design Description,” and Inspections, Tests, Analyses, and Acceptance Criteria 
(ITAAC) identified in plant-specific Tier 1 Table 3.3-6, as addressed below.  

Tier 1 Section 3.3, Buildings, Design Description item 2.h) and Table 3.3-6, ITAAC 2.h) identify 
the volume in the containment that allows for floodup to support long-term core cooling for 
postulated LOCA.  It is appropriate to include this volume to apply the applicable ITAAC that 
provide reasonable assurance that the plant has been designed and constructed in conformity 
with the applicable design criteria, codes and standards.  This ITAAC requires an inspection of 
the as-built containment structures and equipment to verify conformance with the corresponding 
design description item.  The portions of the containment included in this inspection are the 
volumes that flood with a loss-of-coolant accident (LOCA) in the Passive Core Cooling System 
(PXS) valve/accumulator room B (11207).  The in-containment refueling water storage tank 
(IRWST) volume is excluded from the inspection.  The proposed changes to the maximum 
allowed volume and reference elevation for this volume are so that the ITAAC correlates to the 
Containment Flood-up Level calculation. 

 

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.  

The IRWST squib valves in the injection lines open automatically on a fourth stage automatic 
depressurization signal.  RCS injection is possible only after the RCS has been depressurized by 
the ADS or by a LOCA.  Check valves, arranged in series with the squib valves, open when the 
reactor pressure decreases to below the IRWST injection head. 

The IRWST is sized to provide the flooding of the refueling cavity for normal refueling, and to 
provide water for the post-LOCA flooding of the containment for the RCS long-term cooling mode.  
Flow out of the IRWST during the injection mode includes conservative allowances for spill flow 
during a direct vessel injection (DVI) line break.  The IRWST can provide sufficient injection until 
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the containment sump floods up high enough to initiate recirculation flow.  After the accumulators, 
core makeup tanks, and the IRWST inject, the containment is flooded up to a level sufficient to 
provide recirculation flow through the gravity injection lines back into the RCS.  Containment 
recirculation initiates when the recirculation line valves are open and the containment floodup 
level is sufficiently high.  When the IRWST level decreases to a low level, the containment 
recirculation squib valves automatically open to provide redundant flow paths from the 
containment to the reactor. 

 

3.0 Technical Justification of Acceptability 

A LOCA in the PXS valve/accumulator room B (11207) is the limiting LOCA event for containment 
floodup for recirculation, because the room is larger than PXS valve/accumulator room A (11206), 
and results in a lower floodup elevation.  With respect to containment recirculation performance, 
lower floodup levels are limiting since they provide less driving head. 

The Containment Flood-up Level calculation determines the containment flood level elevations, 
including a DVI break in PXS valve/accumulator room B (11207).  In order to provide the limiting, 
or lowest, floodup levels for each scenario’s available water mass, the calculations conservatively 
estimate worst case construction tolerances of rooms and neglects free volume occupied by 
smaller elements (e.g., structural steel, auxiliary piping, electrical cabling, etc.) maximizing the 
room volume. 

The flood level in the long-term core cooling safety analyses has also been evaluated with 
additional sensitivities supporting this proposed change.  The floodup levels achieved from the 
Containment Flood-up Level calculation are required to meet or exceed the levels evaluated in 
the long-term core cooling safety analyses sensitivities.  

The Containment Flood-up Level calculations show that, following a DVI break in PXS 
valve/accumulator room B (11207), the limiting lower containment flood level elevation is 107.68′.  
The calculation also determines that a maximum compartment volume of 71,964 ft³ excluding 
IRWST compartment volume (conservatively rounded down to 71,960 ft³) achieves the elevation 
of 107.68′. 

The changes to the maximum allowed volume and reference elevation for the volume in ITAAC 
Table 3.3-6, ITAAC 2.h), are proposed so that the ITAAC correlates to the Containment Flood-up 
Level calculation.  Furthermore, the proposed departure from the AP1000 DCD Tier 1 material is 
consistent with changes to COL Appendix C and the UFSAR in the corresponding License 
Amendment Request provided in Enclosure 1 to this letter.  The proposed revisions change the 
minimum containment flood level elevation from 108′ to 107.68′ and the corresponding maximum 
volume for this elevation from 73,500 ft³ to 71,960 ft³. 

The proposed ITAAC elevation of 107.68′ bounds the flood level credited in the long-term core 
cooling safety analyses sensitivities supporting this proposed change.  Therefore, the proposed 
change does not adversely affect the performance of the PXS.  The PXS still supports the flooding 
of containment to provide injection to the core following a LOCA. 

Because the proposed departure from AP1000 DCD material is limited in scope to the minimum 
containment flood level elevation and maximum floodup volume for this elevation, is consistent 
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with the level of detail of existing information provided in the AP1000 DCD Tier 1, as well as the 
proposed changes to COL Appendix C ITAAC and the UFSAR Tier 2 information, and supports 
the PXS post-accident function to provide injection to the core following a LOCA, the Licensee 
concludes that the requested exemption is technically justified for acceptability. 

 

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. 
Because the Licensee has identified changes to the Tier 1 information 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 §§ 50.12, 52.7, and 52.63 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 allows changes to elements of the plant-specific Tier 1 DCD to depart 
from the AP1000 certified (Tier 1) design information.  The plant-specific Tier 1 DCD 
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.  Because the changes to minimum containment 
floodup level elevation and the corresponding maximum volume for this elevation 
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continue to provide sufficient volume and head to assure long-term core cooling during 
the recirculation phase, these changes maintain the established protection of the 
health and safety of the public.  Therefore, no adverse safety impact that presents any 
additional risk to the health and safety of the public is present.  The affected Design 
Description and ITAAC in the plant-specific Tier 1 DCD also continue to provide the 
detail necessary to support the performance of the associated ITAAC. 

Therefore, the requested exemption from 10 CFR Part 52, Appendix D, Section III.B 
does not present an undue risk to the health and safety of the public. 

3. The exemption is consistent with the common defense and security 

The exemption from the requirements of 10 CFR Part 52, Appendix D, Section III.B 
changes elements of the plant-specific Tier 1 DCD by departing from the AP1000 
certified (Tier 1) design information.  The 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) list 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 proposed change to provide the minimum containment flood level elevation and 
the corresponding maximum volume consistent with the Containment Flood-up Level 
calculations, maintains the design function for free volume in the containment that 
allows for floodup to support long-term core cooling for postulated loss-of-coolant 
accidents. 

This change does not impact the ability of any structures, systems, or components to 
perform their functions or negatively impact safety.  The proposed ITAAC elevation 
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bounds the flood level credited in the long-term core cooling safety analyses 
sensitivities supporting this proposed change.  Therefore, it is concluded that the 
proposed change does not adversely affect the performance of the PXS and that the 
PXS still supports the flooding of containment to provide injection to the core following 
a LOCA.  Accordingly, this exemption from the certification information enables the 
applicant to safely construct and operate the AP1000 facility consistent with the design 
certified by the NRC in 10 CFR Part 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. 

The changes to the plant-specific Tier 1 information regarding the minimum 
containment flood level elevation and the corresponding maximum volume ensure that 
the design for the free volume in the containment allows for floodup to support long-
term core cooling for postulated loss-of-coolant accidents.  Consequently, although 
there is a small possibility that standardization may be slightly reduced by the granting 
of the exemption from the specified Tier 1 requirements, the proposed exemption will 
maintain the design consistent with the Containment Flood-up Level calculations.  

Therefore, even if other AP1000 licensees and applicants do not request similar 
departures, the special circumstances supporting 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 changes to the plant-specific Tier 1 information ensure the design functions for 
the free volume in the containment are maintained and ensure consistency with the 
Containment Flood-up Level calculations.  The changes continue to support long-term 
core cooling for postulated loss-of-cooling accidents.  Therefore, granting the 
exemption would not result in a significant decrease in the level of safety otherwise 
provided by the design. 

 

5.0 Risk Assessment 

A risk assessment was not determined to be applicable to address the acceptability of this 
request. 

 

6.0 Precedent 

No precedent identified.  
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7.0 Environmental Consideration 

A review has determined that the proposed exemption changes a requirement with respect to 
installation or use of a facility component located within the restricted area, as defined in 
10 CFR 20, or changes an inspection or surveillance requirement.  However, the proposed 
exemption does not involve (i) a significant hazards consideration, (ii) a significant change in the 
types or a significant increase in the amounts of any effluents that may be released offsite, or (iii) 
a significant increase in individual or cumulative occupational radiation exposure.  Specific 
justification is provided in Section 5 of the corresponding License Amendment Request in 
Enclosure 1.  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), no 
environmental impact statement or environmental assessment need be prepared in connection 
with the proposed exemption. 

 

8.0 Conclusion 

The proposed changes to Tier 1 are necessary to revise minimum containment flood level 
elevation and the corresponding maximum volume in the plant-specific DCD Tier 1 to be 
consistent with the Containment Flood-up Level calculations.  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,” 10 CFR 51.22, “Criterion for categorical 
exclusion; identification of licensing and regulatory actions eligible for categorical exclusion or 
otherwise not requiring environmental review,” and 10 CFR 52 Appendix D, “Design Certification 
Rule for the AP1000 Design.”  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, presents special 
circumstances, does not present a significant decrease in safety as a result of a reduction in 
standardization, and meets the eligibility requirements for categorical exclusion. 

 

9.0 References 

None. 
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COL Appendix C (and Plant-Specific Tier 1) Section 3.3 

Revise the Tier 1 Section 3.3 Design Description, as follows: 

3.3 Buildings 

*   *   * 
2.h) The containment free volume below elevation 108' 107.68' provides containment 

floodup during a postulated loss-of-coolant accident. 

*   *   * 
 

Revise Tier 1 Table 3.3-6, Item 2.h), Acceptance Criteria, as follows 

A report exists and concludes that 
the floodup volume of this portion 
of the containment is less than 
73,500 71,960 ft3 to an elevation of 
108'107.68'. 

 

UFSAR Changes Related to Involved Tier 1 Changes 

6.3.2.2.3 In-Containment Refueling Water Storage Tank 

   *   *   * 

The containment floodup volume for a LOCA in PXS room B is less than 73,500 71,960 ft3 
(excluding the in-containment refueling water storage tank) below a containment elevation of 
108 107.68 feet. 

   *   *   * 

Table 14.3-2 (Sheet 7 of 17) 
Design Basis Accident Analysis 

 
Reference Design Feature Value 

*  *  * *  *  * *  *  * 

Section     6.3.2.2.3 The containment floodup volume for a LOCA in 
PXS room B has a maximum volume (ft3) 
(excluding the IRWST) below a containment 
elevation of 108107.68 feet. 

73,50071,960 

*  *  * *  *  * *  *  * 
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COL Appendix A, Technical Specifications, Section 1.1 

   *   *   * 

TRIP ACTUATING DEVICE 
OPERATIONAL TEST 
(TADOT) 

A TADOT shall consist of   *   *   * 

VENTED VENTED shall be the condition when all required flow paths in 
ADS stage 1, 2, and 3, or alternative flow path with equivalent 
area, required by LCO 3.4.13, "Automatic Depressurization 
System (ADS) - Shutdown, RCS Open," are open. 

 

 

COL Appendix A, Technical Specifications, Specification 3.3.8  

   *   *   * 

ACTIONS  (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

J. As required by Required 
Action C.1 and 
referenced in 
Table 3.3.8-1. 

J.1 Be in MODE 5. 37 hours with three or 
more inoperable 
channels 

AND 

180 hours 

 AND   

 J.2 Initiate action to establish 
RCS VENTED.open the 
RCS pressure boundary 
and establish a pressurizer 
level ≥ 20%. 

180 hours 

 

   *   *   * 
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Table 3.3.8-1 (page 1 of 2) 
Engineered Safeguards Actuation System Instrumentation 

 

FUNCTION 

APPLICABLE MODES OR 

OTHER SPECIFIED 

CONDITIONS 

REQUIRED 

CHANNELS CONDITIONS 

 

 *   *   *    

7. Pressurizer Water Level – Low 2 1,2,3,4(b) *   *   * *   *   * 

  4(d),5(e)(f) *   *   * *   *   * 

8. *   *   *    *   *   *    *   *   *    *   *   *    

9. Pressurizer Water Level – High 2 1,2,3,4(g)(f) *   *   * *   *   * 

10. Pressurizer Water Level, High 3 1,2,3,4(g)(f) *   *   * *   *   * 

 *   *   *    *   *   *    *   *   *    *   *   * 

14. RCS Wide Range Pressure – Low 1,2,3,4 4 H 

  5 4 K 

  6(h)(g) 4 L 

 

   *   *   * 

(e) With the RCS pressure boundary intact.  With RCS not VENTED and CMT actuation on Pressurizer Water Level - Low 2 not 
blocked. 

(f) With RCS not being cooled by the RNS and with pressurizer level ≥ 20%. 

(f)(g) Above the P-19 (RCS Pressure) interlock   *   *   *.  

(g)(h) With upper internals in place. 
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Table 3.3.8-1 (page 2 of 2) 
Engineered Safeguards Actuation System Instrumentation 

 

FUNCTION 

APPLICABLE MODES OR 

OTHER SPECIFIED 

CONDITIONS 

REQUIRED 

CHANNELS CONDITIONS 

15. Core Makeup Tank (CMT) Level – Low 1 1,2,3,4(b) 4 per tank HF 

  4(d),5(i)(h) 4 per OPERABLE 
tank 

J 

16. CMT Level – Low 2 1,2,3,4(b) 4 per tank HF 

  4(d),5(h) 4 per OPERABLE 
tank 

J 

17. Source Range Neutron Flux Doubling 2(j)(i),3(j)(i),4(l)(j) 4 I 

  5(l)(j) 4 I 

18. IRWST  *   *   * 1,2,3,4(b) 4 F 

  4(d),5 4 M 

  6(h)(g) 4 N 

*   *   * 

*   *   * 

(g) Above the P-19 (RCS Pressure) interlock with the RCS not being cooled by RNS. 

(g)(h) With upper internals in place. 

(h)(i) With RCS not VENTEDpressure boundary intact and with pressurizer level ≥ 20%. 

(i)(j)  *   *   * 

(k) Below the P-11 (Pressurizer Pressure) interlock. 

(j)(l) With unborated water source flow paths not isolated. 

(k) Below the P-11 (Pressurizer Pressure) interlock. 

 

 



ND-17-1558  
Enclosure 3 
Proposed Changes to the Licensing Basis Documents (LAR-17-027)  
 
 

Page 6 of 17 

COL Appendix A, Technical Specifications, Specification 3.3.9  

   *   *   * 

ACTIONS  (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

F. *   *   * F.1 *   *   * *   *   * 

G. As required by 
Required Action C.1 
and referenced in 
Table 3.3.9-1. 

G.1 

AND 

G.2 

Be in MODE 5. 

 

Initiate action to establish 
RCS VENTEDopen the 
RCS pressure boundary. 

12 hours 

 

12 hours 

H. As required by 
Required Action C.1 
and referenced in 
Table 3.3.9-1. 

H.1 Suspend positive reactivity 
additions. 

Immediately 

 AND   

  H.2 Initiate action to establish 
RCS VENTED open RCS 
pressure boundary and 
establish ≥ 20% 
pressurizer level. 

Immediately 

 

   *   *   * 

Table 3.3.9-1 (page 1 of 2) 
Engineered Safeguards Actuation System Instrumentation 

 

FUNCTION 

APPLICABLE MODES OR 

OTHER SPECIFIED 

CONDITIONS 

REQUIRED 

CHANNELS CONDITIONS 

1. *   *   * *   *   * *   *   * *   *   * 

 *   *   * *   *   * *   *   * 

2. Core Makeup Tank (CMT) Actuation - Manual 
Initiation 

1,2,3,4(a) *   *   * *   *   * 

 4(b),5(c)(d) *   *   * *   *   * 

*   *   * 

   *   *   * 

(d) With RCS not VENTEDpressure boundary intact and with pressurizer level ≥ 20%. 

   *   *   * 



ND-17-1558  
Enclosure 3 
Proposed Changes to the Licensing Basis Documents (LAR-17-027)  
 
 

Page 7 of 17 

 

COL Appendix A, Technical Specifications, Specification 3.3.10 

   *   *   * 

ACTIONS  (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. As required by Required 
Action B.1 and 
referenced in 
Table 3.3.10-1. 

C.1 Suspend positive reactivity 
additions. 

Immediately 

 AND   

 C.2 Be in MODE 5. 12 hours 

 AND   

  C.32 Initiate action to establish a 
pressurizer level above the 
P-12 (Pressurizer Level) 
interlock≥ 20% with the 
RCS pressure boundary 
intact. 

Immediately12 hours 

D. As required by Required 
Action B.1 and 
referenced in 
Table 3.3.10-1. 

D.1 Suspend positive reactivity 
additions. 

Immediately 

 AND   

 D.2 Initiate action to establish 
water level ≥ 23 feet above 
the top of the reactor 
vessel flange. 

Immediately 
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ACTIONS  (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

D
E. 

As required by Required 
Action B.1 and 
referenced in 
Table 3.3.10-1. 

------------------------------------------------ 

- NOTE - 
Flow path(s) may be unisolated 
intermittently under administrative 
controls. 
------------------------------------------------
- 

 

  DE.1.
1 

Isolate the affected flow 
path(s). 

24 hours 

         AND  

  DE.1.2
.1 

Isolate the affected flow 
path(s) by use of at least 
one closed and 
deactivated automatic 
valve, closed manual 
valve, blind flange, or 
check valve with flow 
through the valve secured. 

7 days 

          OR  

  DE.1.2
.2 

Verify the affected flow 
path is isolated 

Once per 7 days 

  OR   

  E.2.1 Be in MODE 5. 12 hours 

         AND  

  D.2 
E.2.2 

Initiate action to establish a 
pressurizer level above the 
P-12 (Pressurizer Level) 
interlock. ≥ 20% 

12 hours 

E 
F. 

As required by Required 
Action B.1 and 
referenced in 
Table 3.3.10-1. 

EF.1 Initiate action to establish 
water level ≥ 23 feet above 
the top of the reactor 
vessel flange. 

Immediately 

 

   *   *   * 
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Table 3.3.10-1 (page 1 of 1) 
Engineered Safeguards Actuation System Instrumentation 

FUNCTION 

APPLICABLE MODES 

OR OTHER SPECIFIED 

CONDITIONS 

REQUIRED 

CHANNELS CONDITIONS 

1. Hot Leg Level – Low 2 4(a),5(a),6(b) 1 per loop C 

  6(b) 1 per loop D 

2. Hot Leg Level – Low 1 4(a)(c),5(c) 1 per loop ED 

  6(c)(d) 1 per loop FE 

(a) With CMT actuation on Pressurizer Water Level - Low 2 blockedthe RCS being cooled by the RNS. 

(b) With upper internals in place and with CMT actuation on Pressurizer Water Level - Low 2 blocked. 

(c) Below the P-12 (Pressurizer Level) interlock. 

(d) With the water level < 23 feet above the top of the reactor vessel flange. 

 

COL Appendix A, Technical Specifications, Specification 3.4.11 

   *   *   * 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One flow path in ADS 
stage 1, 2, or 3 ADS 
flow path inoperable. 

A.1 Restore flow path to 
OPERABLE status. 

7 days 

B. One flow path in ADS 
stage 4 ADS flow path 
inoperable.  

B.1 Restore flow path to 
OPERABLE status. 

72 hours 

C. One flow path in ADS 
stage 1 inoperable and 
one flow path in ADS 
stage 2 or 3 inoperable. 

OR 

Two flow paths in ADS 
stage 1 inoperable 
Two or three ADS flow 
paths inoperable with a 
combined inoperable 
flow capacity less than 
or equal to that of a 
division with the largest 
ADS flow capacity. 

C.1 Restore one flow paths to 
OPERABLE status. 

72 hours 
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ACTIONS  (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

D. Required Action 
and associated 
Completion Time of 
Condition A, B, or C not 
met. 

OR 

Condition A and 
Condition B entered 
concurrently. 

OR 

Three or more flow 
paths in ADS stage 1, 2, 
and 3 inoperable. 

OR 

LCO not met for 
reasons other than 
Condition A, B, or C. 

D.1 

AND 

D.2 

Be in MODE 3. 

 

Be in MODE 5. 

6 hours 

 

36 hours 

 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR  3.4.11.1 Verify the motor operated valve in series with each 
4th stage ADS valve is fully open. 

12 hours 

   *   *   * 
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COL Appendix A, Technical Specifications, Specification 3.4.12 

LCO  3.4.12 Nine ADS flow paths shall be OPERABLE. 
A. With reactor subcritical for < 28 hrs: 

1. Five flow paths in ADS stage 1, 2, and 3 shall be OPERABLE; 
and 

2. Four flow paths in ADS stage 4 shall be OPERABLE 

B. With reactor subcritical for ≥ 28 hrs: 

1. Three flow paths in ADS stage 1, 2, and 3, with a minimum of 
two flow paths in ADS stage 2 or 3, shall be OPERABLE; and 

2. Three flow paths in ADS stage 4 shall be OPERABLE 

APPLICABILITY: MODE 5 with RCS pressure boundary intact and pressurizer level ≥ 20%. 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One required flow path 
in ADS stage 1, 2, or 3 
ADS flow path 
inoperable. 

A.1 Restore required flow path 
to OPERABLE status. 

7 days 

B. One required flow path 
in ADS stage 4 ADS 
flow path inoperable. 

B.1 Restore required flow path 
to OPERABLE status. 

72 hours 

C. One required flow path 
in ADS stage 1 
inoperable and one 
required flow path in 
ADS stage 2 or 3 
inoperable. 

OR 

Two required flow paths 
in ADS stage 1 
inoperable 
Two or three required 
ADS flow paths 
inoperable with a 
combined inoperable 
flow capacity less than 
or equal to that of a 
division with the largest 
ADS flow capacity. 

C.1 Restore one required flow 
paths to OPERABLE 
status. 

72 hours 
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ACTIONS  (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

D. Required Action 
and associated 
Completion Time of 
Condition A, B, or C not 
met. 

OR 

Condition A and 
Condition B entered 
concurrently. 

OR 

Three or more flow 
paths in ADS stage 1, 2, 
and 3 inoperable. 

OR 

LCO not met for 
reasons other than 
Condition A, B, or C. 

D.1 Initiate action to open the 
RCS pressure boundary. 

Immediately 

 

 

COL Appendix A, Technical Specifications, Specification 3.4.13 

LCO  3.4.13 ADS stage 1, 2, and 3 flow paths shall be open. 
Two ADS stage 4 flow paths shall be OPERABLE. 
A. With reactor subcritical for < 28 hrs: 

1. Five flow paths in ADS stage 1, 2, and 3 shall be OPERABLE; 
and 

2. Four flow paths in ADS stage 4 shall be OPERABLE 

B. With reactor subcritical for ≥ 28 hrs: 

1. Three flow paths in ADS stage 1, 2, and 3, with a minimum of 
two flow paths in ADS stage 2 or 3, shall be OPERABLE; and 

2. Three flow paths in ADS stage 4 shall be OPERABLE 
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-------------------------------------------------------------------------------------------------- 

- NOTE - 
In MODE 5, the ADS valves required flow paths in ADS stage 1, 2, and 3 
may be closed to facilitate RCS vacuum fill operations to establish a 
pressurizer level ≥ 20%, provided ADS valve OPERABILITY meets 
provided they meet OPERABILITY requirements of LCO 3.4.12, 
ADS – Shutdown, RCS Intact for the following: 

a. To facilitate RCS vacuum fill operations until a pressurizer level of 
≥ 20% is established; or 

b. To facilitate LCO compliance during transitions between LCO 3.4.12 
and LCO 3.4.13 

-------------------------------------------------------------------------------------------------- 

 *   *   * 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One required flow path 
in ADS stage 1, 2, 
andor 3 flow path not 
open. 

A.1 Restore required flow path 
in ADS stage 1, 2, and 3 to 
open statusOpen the 
affected flow path. 

72 hours 

 OR   

 A.2 Open an alternative flow 
path(s) with an equivalent 
area. 

72 hours 

B. One required flow path 
in ADS stage 4 flow 
path inoperable. 

B.1 Restore required flow path 
in ADS stage 4 to 
OPERABLE statusOpen 
an alternative flow path 
with an equivalent area. 

36 hours 

  OR   

  B.2 Open an alternative flow 
path with an equivalent 
areaRestore required ADS 
stage 4 flow paths to 
OPERABLE status. 

36 hours 
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ACTIONS  (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. Required Action 
and associated 
Completion Time of 
Condition A or B not met 
while in MODE 5. 

OR 

Condition A and 
Condition B entered 
concurrently in 
MODE 5. 

OR 

LCO not met for 
reasons other than 
Condition A or B while 
in MODE 5. 

C.1 Initiate action to fill the 
RCS to establish ≥ 20% 
pressurizer level. 

Immediately 

 AND   

 C.2 
 

AND 

C.3 

Suspend positive reactivity 
additions. 

 

Initiate action to establish 
RCS VENTED condition. 

Immediately 
 

 

Immediately 

D. Required Action 
and associated 
Completion Time of 
Condition A or B not met 
while in MODE 6. 

OR 

Condition A and 
Condition B entered 
concurrently in 
MODE 6. 

OR 

LCO not met for 
reasons other than 
Condition A or B while 
in MODE 6. 

D.1 Initiate action to remove 
the upper internals. 

Immediately 

 AND   

 D.2 Suspend positive reactivity 
additions. 

Immediately 
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SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR  3.4.13.1 Verify each required ADS stage 1, 2, and 3 valve is in 
the open position. 

12 hours 

SR  3.4.13.2 For each required flow path in ADS stage 4 flow path 
required to be OPERABLE, the following SRs are 
applicable: 

SR  3.4.11.1  

SR  3.4.11.3  

SR  3.4.11.5 

In accordance with 
applicable SRs 

 
 

COL Appendix A, Technical Specifications, Specification 3.5.3 

LCO  3.5.3 One CMT shall be OPERABLE. 

APPLICABILITY: MODE 4 with the RCS cooling provided by the Normal Residual Heat 
Removal System (RNS).  

 MODE 5 with the RCS not VENTEDpressure boundary intact. 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

 *   *   *  *   *   *   *   *   * 

C. Required CMT inlet line 
noncondensible gas 
volume not within limit 
in MODE 4. 

C.1 
 
 

OR 

C.2 

Restore CMT inlet line 
noncondensible gas 
volume to within limit. 

 

Be in MODE 5. 

24 hours 
 
 

 

24 hours 

D
C. 

Required CMT 
inoperable for reasons 
other than Condition A, 
B, or CB. 

DC.1 Restore required CMT to 
OPERABLE status. 

8 hours 

E
D. 

Required Action 
and associated 
Completion Time of 
Condition A, B, or C not 
met. 

ED.1 Initiate action to be in 
MODE 5 with RCS 
VENTEDpressure 
boundary open. 

Immediately 
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SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR  3.5.3.1 For the CMT required to be OPERABLE, the SRs of 
Specification 3.5.2, “Core Makeup Tanks (CMTs) – 
Operating” are applicable. following SRs are 
applicable: 

SR  3.5.2.1 

SR  3.5.2.2 

SR  3.5.2.3 

SR  3.5.2.5 

SR  3.5.2.6 

SR  3.5.2.7 

SR  3.5.2.8 

In accordance with 
applicable SRs 

SR  3.5.3.2 ----------------------------------------------------------------------- 

- NOTE - 
Only required to be met in MODE 4 with RCS cooling 
provided by the Normal Residual Heat Removal 
System (RNS). 

----------------------------------------------------------------------- 

 

 For the CMT required to be OPERABLE, the following 
SR is applicable: 

SR  3.5.2.4 

In accordance with 
applicable SRs 

 

UFSAR Consistency Changes Related to TS Changes 

6.3.3.4.3 Loss of Normal Residual Heat Removal Cooling During Reduced Inventory 

*   *   * 
Before the core makeup tanks are isolated, the automatic depressurization first-, second-, and 
third-stages valves are opened manually be the operators. The automatic depressurization 
system first-, second- and third-stage valves are required to remain open whenever the reactor 
coolant inventory is reduced or the upper core internals are in place. During an extended loss of 
normal residual heat removal system operation the stage one, two and three vent paths may not 
provide sufficient vent capability to allow gravity injection of water from the in-containment 
refueling water storage tank because of pressurizer surge line flooding. As a result, two of the 
automatic depressurization stage four paths are required to be operable in these conditions. 
The stage four valves are automatically opened by a signal from the protection and monitoring 
system on a low hot leg level signal following a time delay. 

*   *   * 
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19E.2.1.2.5  ADS Valves 

The ADS first-, second-, and third-stage valves, connected to the top of the pressurizer, are 
open whenever the core makeup tanks (CMTs) are blocked during shutdown conditions while 
the reactor vessel upper internals are in place. This provides a vent path to preclude 
pressurization of the RCS during shutdown conditions if decay heat removal is lost. This also 
allows the IRWST to automatically provide injection flow if it is actuated on a loss of decay heat 
removal. In addition, two of the four ADS fourth-stage valves are required to be available during 
reduced inventory operations to preclude surge line flooding following a loss of the RNS. 
 
 
19E.4.8.2 Loss of Normal Residual Heat Removal System Cooling in Mode 4 with 

Reactor Coolant System Intact 

*   *   * 
It is assumed that both CMTs are available for injection. Although the Technical Specifications 
permit one CMT to be taken out of service in Mode 4, there is a high probability that both CMTs 
will be available and, therefore, they were both assumed to operate. If only one CMT is 
available, the overall results should be similar although the timing of the event will be affected. 
Even though all of the fourth-stage ADS valves are available in Mode 4, the Technical 
Specifications permit one of the fourth-stage ADS valves to be out of service in Mode 5 when 
the RCS is intact. Thus, it was assumed that only three of the fourth-stage ADS valves are 
available for operation to bound the equipment availability in Mode 5. However, one of the three 
available fourth-stage ADS valves is assumed to fail to open on demand as the single failure, 
consistent with the single failure assumption used for the small-break LOCA analyses for 
shutdown conditions. 

*   *   * 

 
19E.4.8.3 Loss of Normal Residual Heat Removal System Cooling in Mode 5 with 

Reactor Coolant System Open 

For this analysis, it is assumed that the RNS is in operation in Mode 5 at 24 hours after reactor 
shutdown with the ADS Stage 1, 2, and 3 valves open and the RCS vented to the IRWST. The 
reactor coolant temperature is assumed to be at 160°F, and the pressurizer pressure is 
assumed to be at atmospheric pressure plus the elevation head in the IRWST, or 18.2 psia. The 
steam generator secondary side is assumed to be drained, and thus, there is no secondary heat 
sink for this case. It is assumed that the CMTs and the PRHR are not available because the 
Technical Specifications permit them to be taken out of service when the RCS is open in 
Mode 5. It is also assumed that only two of the fourth-stage ADS valves are available for 
potential use by the operators because the Technical Specifications permit two of the fourth-
stage ADS valves to be out of service in Mode 5 when the RCS is open. In addition, one of the 
two available fourth-stage ADS valves is assumed to fail to open on demand as the single 
failure. The Technical Specifications also permit one of the two IRWST injection paths to be out 
of service in Mode 5 with the RCS open, and thus, only one of the IRWST injection paths is 
assumed to be available. 

*   *   * 
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Technical Specification Bases - B 3.3.8 

    *   *   * 

APPLICABLE SAFETY ANALYSES, LCOs, and APPLICABILITY  (continued) 

 7. Pressurizer Water Level – Low 2 

   *   *   * 

 This function can be manually blocked when the pressurizer water 
level is below the P-12 Ssetpoint to prevent spurious CMT actuations 
on Pressurizer Water Level - Low 2.  This Function is automatically 
unblocked when the pressurizer water level is above the P-12 
Setpoint.  The Ssetpoint reflects both steady state and adverse 
environmental instrument uncertainties as the detectors provide 
protection for an event that results in a harsh environment. 

 This Function is required to be OPERABLE in MODES 1, 2, 3, and 4. 
This Function is also required to be OPERABLE in MODE 5 with 
RCS VENTED and CMT actuation on Pressurizer Water Level - 
Low 2 not blocked. pressurizer level ≥ 20%, when the RCS is not 
being cooled by the RNS.   

    *   *   * 

 15. CMT Level    *   *   * 

   *   *   * 

 This Function must be OPERABLE in MODES 1, 2, 3, and 4.  This 
Function must also be OPERABLE in MODE 5 with the RCS 
pressure boundary intact and pressurizer level ≥ 20%.  In MODE 5, 
not VENTED.  In MODE 4 with the RCS being cooled by the RNS 
and in MODE 5 with the RCS not VENTED only one CMT is required 
to be OPERABLE in accordance with LCO 3.5.3, CMTs - Shutdown, 
RCS Intact; therefore, CMT level channels are only required on an 
OPERABLE CMT. 

 16. CMT Level  *   *   * 

*   *   *  

 This Function must be OPERABLE in MODES 1, 2, 3, 4, and 5 in 
MODE 5 with the RCS not VENTED.  In MODE 4 with the RCS 
being cooled by the RNS and in MODE 5 with the RCS not 
VENTED, only one CMT is required to be OPERABLE in accordance 
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with LCO 3.5.3, CMTs - Shutdown, RCS Intact; therefore, CMT level 
channels are only required on an OPERABLE CMT. 

    *   *   * 

  

ACTIONS  (continued) 

 J.1 and J.2 

If the Required Action and associated Completion Time of Condition A or 
B is not met or if three or more channels are inoperable, the plant must be 
placed in a MODE or other specified condition in which the LCO does not 
apply.  Required Action J.1 requires that the plant shall be placed in a 
condition in which the likelihood and consequences of an event are 
minimized.  This is accomplished by placing the plant in MODE 5.  Once 
in MODE 5, action shall be initiated to establish RCS VENTED.  
Establishing RCS VENTED assures that the required ADS 1, 2, and 3 
flow paths, or equivalent prescribed by LCO 3.4.13, are open providing 
sufficient steam venting such that, in combination with required ADS 4 
actuation, lowers RCS pressure to allow IRWST injection. open the RCS 
pressure boundary and establish ≥ 20% pressurizer level.  Opening the 
RCS pressure boundary assures that cooling water can be injected 
without ADS operation.  Filling the RCS to provide ≥ 20% pressurizer level 
minimizes the consequences of a loss of decay heat removal event.   

 

Technical Specification Bases - B 3.3.9 

    *   *   * 

APPLICABLE SAFETY ANALYSES, LCOs, and APPLICABILITY  (continued) 

 2. Core Makeup Tank (CMT) Actuation - Manual Initiation 

   *   *   *   

    *   *   * actuation of the CMT valves is additionally required in 
MODE 4 when the RCS is being cooled by the RNS, and MODE 5 
with the RCS pressure boundary intact not VENTED.  Actuation of 
this Function is not required in MODE 5 with the RCS pressure 
boundary open VENTED, or MODE 6 because the CMTs are not 
required to be OPERABLE in these MODES. 

    *   *   * 
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 6. ADS Stages 1, 2, & 3 Actuation - Manual Initiation 

   *   *   *   

 This Function must be OPERABLE in MODES 1 through 4, and 
MODE 5 with the RCS pressure boundary intact and with pressurizer 
level ≥ 20% not VENTED.  In MODE 5 with the RCS open VENTED 
and in MODE 6 with upper internals in place, LCO 3.4.13, ADS - 
Shutdown, RCS Open, required the ADS Stages 1, 2, and 3 valves 
to be open.  Thus, Manual actuation is not required. 

    *   *   * 

  

ACTIONS  (continued) 

 G.1 and G.2 

*   *   *  This is accomplished by placing the plant in MODE 5 within 
12 hours.  Once in MODE 5, action shall be immediately initiated to open 
the RCS pressure boundary establish RCS VENTED.  The 12 hour 
Completion Time is a reasonable time to reach MODE 5 from MODE 4 
with RCS cooling provided by the RNS (approximately 350°F) in an 
orderly manner without challenging plant systems.  Opening the RCS 
pressure boundary assures that cooling water can be injected without 
ADS operation.  Establishing RCS VENTED assures that the required 
ADS 1, 2 and 3 flow paths, or equivalent prescribed by LCO 3.4.13, are 
open providing sufficient steam venting such that, in combination with 
required ADS 4 actuation, lowers RCS pressure to allow IRWST injection.

For Function 9, once the RCS pressure boundary is open, the 
Applicability is exited and completion of Required Action G.2 is no longer 
required. 

 H.1 and H.2 

*   *   *  This is accomplished by immediately initiating action to open the 
RCS pressure boundary establish RCS VENTED, establish ≥ 20% 
pressurizer level, and suspending positive reactivity additions.  
Establishing RCS VENTED assures that the required ADS 1, 2 and 3 flow
paths, or equivalent, prescribed by LCO 3.4.13 are open providing 
sufficient steam venting such that, in combination with required ADS 4 
actuation, lowers RCS pressure to allow IRWST injection.  The 
requirement to open the RCS pressure boundary establish ≥ 20% 
pressurizer level minimizes the consequences of the loss of decay heat 
removal by maximizing RCS inventory and maintaining RCS temperature 
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as low as practical.  Additionally, the potential for a criticality event is 
minimized by the immediate suspension of positive reactivity additions. 

 

Technical Specification Bases - B 3.3.10 

    *   *   * 

APPLICABLE 
SAFETY 
ANALYSES, LCOs, 
and APPLICABILITY 

The required channels of ESFAS instrumentation provide plant protection 
in the event of any of the analyzed accidents.  A description of ESFAS 
P-12 (Pressurizer Level) interlocks is provided in the Bases for LCO 
3.3.8.  ESFAS protective functions include: 

 *   *   * 

 1. Hot Leg Level *   *   * 

*   *   *  This Function is required to be OPERABLE in MODE 4 with 
the RCS being cooled by the RNS.  This Function is also required to 
be OPERABLE in MODE 5 with CMT actuation on Pressurizer Water 
Level - Low 2 blocked, and in MODE 6 with the upper internals in 
place and with CMT actuation on Pressurizer Water Level - Low 2 
blocked.   

 23. Hot Leg Level  *   *   * 

*   *   *  This Function is required to be OPERABLE in MODE 4 with 
the RCS being cooled by the RNS and below the P-12 (Pressurizer 
Level) interlock.  This Function is also required to be OPERABLE in 
MODE-5 below the P-12 (Pressurizer Level) interlock, and in 
MODE 6 below the P-12 interlock and with the water level < 23 feet 
above the top of the reactor vessel flange. 

 *   *   * 

  

ACTIONS  (continued) 

 C.1, C.2, and C.3 C.2 

If the Required Action and associated Completion Time of Condition A are 
not met for Function 1 in Table 3.3.10-1, the plant must be placed in a 
MODE in which the likelihood and consequences of an event are 
minimized.  This is accomplished by placing the plant in MODE 5 within 
12 hours (Required Action C.2).  The 12 hours is a reasonable time to 
reach MODE 5 from MODE 4 with RCS cooling provided by the RNS 
(approximately 350°F) in an orderly manner without challenging plant 
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systems.  This is accomplished by immediately initiating action to suspend 
positive reactivity additions (Required Action C.1). 

 Required Action C.3C.2 requires immediate initiation of action within 12 
hours to close the RCS pressure boundary and establish ≥ 20% 
pressurizer level above the P-12 (Pressurizer Level) interlock.  The 
12 hour Completion Time allows transition to MODE 5, if needed, prior to 
initiating action to open the RCS pressure boundary. 

 Actions minimize the consequences of a loss of decay heat removal event
by optimizing conditions for RCS cooling.  Required Action C.1 minimizes 
the potential for a criticality event by suspension of positive reactivity 
additions.  Required Actions C.2 and C.3 minimize the consequences of a 
loss of decay heat removal event by optimizing conditions for RCS cooling 
in MODE 5 using the PRHR HX. 

 Additionally, maximizing RCS inventory and maintaining RCS temperature 
as low as practical further minimize the consequences of a loss of decay 
heat removal event.  Closing the RCS pressure boundary in MODE 5 
assures that PRHR HX cooling is available 

 D.1 and D.2 

If the Required Action and associated Completion Time of Condition A are 
not met for Function 1 in Table 3.3.10-1, the plant must be placed in a 
condition in which the likelihood and consequences of an event are 
minimized.  This is accomplished by immediately initiating action to 
establish the reactor cavity water level ≥ 23 feet above the top of the 
reactor vessel flange (Required Action D.2) and suspend positive 
reactivity additions (Required Action D.1). 

 Required Action D.2 minimizes the consequences of a loss of decay heat 
removal event by optimizing conditions for RCS cooling in MODE 6 using 
IRWST injection. 

 Additionally, maximizing RCS inventory and maintaining RCS temperature 
as low as practical further minimize the consequences of a loss of decay 
heat removal event.  Additionally, the potential for a criticality event is 
minimized by suspension of positive reactivity additions. 

 D.1.1, D.1.2.1, D.1.2.2, and D.2E.1.1, E.1.2.1, E.1.2.2, E.2.1, and E.2.2 

*   *   * 

 To assure that the flow path remains closed, the flow path shall be 
isolated by the use of one of the specified means (Required Action 
DE.1.2.1) or the flow path shall be verified to be isolated (Required Action 
DE.1.2.2).  A means of isolating the affected flow path includes at least 
one closed and deactivated automatic valve, closed manual valve, blind 
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flange, or check valve with flow through the valve secured, within 7 days.  
If one of the Required Action DE.1.2.1 specified isolation means is not 
used, the affected flow path shall be verified to be isolated once per 
7 days. 

 *   *   * 

 If the flow path cannot be isolated in accordance with Required 
Actions DE.1.1, DE.1.2.1 and DE.1.2.2, the plant must be placed in a 
MODE in which the likelihood and consequences of an event are 
minimized.  This is accomplished by placing the plant in MODE 5 within 
12 hours.  The 12 hours is a reasonable time to reach MODE 5 from 
MODE 4 with RCS cooling provided by the RNS (approximately 350°F) in 
an orderly manner without challenging plant systems. 

 Required Action D.2E.2.2 requires initiation of action, within 12 hours, to 
establish a pressurizer level above the P-12 (Pressurizer Level) interlock.  
This helps maintain RCS inventory in the event of a LOCA.  ≥ 20% 
pressurizer level, This minimizes the consequences of an event by 
optimizing conditions for RCS cooling in MODE 5 using the PRHR HX.  
The 12 hour Completion Time is a reasonable time to prepare activities in 
an orderly manner without challenging plant systems. allows transition to 
MODE 5 in accordance with E.2.1, if needed, prior to initiating action to 
establish the pressurizer level. 

 EF.1 

If the Required Action and associated Completion Time of Condition A are 
not met for Function 2 in Table 3.3.10-1, the plant must be placed in a 
condition where the instrumentation Function for valve isolation is no 
longer needed.  This is accomplished by immediately initiating action to 
establish the reactor cavity water level ≥ 23 feet above the top of the 
reactor vessel flange. 

 Required Action EF.1 minimizes the consequences of an event by 
providing additional inventory. optimizing conditions for RCS cooling in 
MODE 6 using IRWST injection. 

 

Technical Specification Bases - B 3.4.11 

BACKGROUND The ADS is designed to assure that core cooling and injection can be 
achieved for Design Basis Accidents (DBA).  The four stages of ADS 
valves are sequenced in coordination with the passive core cooling 
system injection performance characteristics.  Actuation of the ADS stage 
1, 2, and 3 valves depressurizes the Reactor Coolant System (RCS) to a 
pressure below which the ADS stage 4 valves may be actuated without 
exceeding allowed stage 4 piping loads.  Actuation of the stage 4 valves 
opens flow paths from the hot legs into the associated steam generator 
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compartment that facilitate gravity injection (draining) of the in-
containment refueling water storage tank (IRWST) into the RCS. 

 The ADS consists of 10 flow paths   *   *   *  two common discharge lines 
to the spargers located in the incontainment refueling water storage tank 
(IRWST).  The first stage valves are 4 inch valves with DC motor 
operators.  The second and third stage valves are 8 inch valves with 
DC motor operators.  An OPERABLE stage 1, 2, or 3 automatic 
depressurization flow path consists of two OPERABLE normally closed 
motor operated valves, in series.  A single failure of electrical division A or 
B affects one 4-inch stage 1 flow path and one 8-inch stage 3 flow path. A 
single failure of electrical division C or D affects one 8-inch stage 2 flow 
path. 

 Stage 4 includes 4 flow paths.    *   *   *  These motor operated valves are 
not required to be OPERABLE because they are open.  Each stage 4 
squib valve is actuated by two divisions; A and C, or B and D.  Therefore, 
loss of a single electrical division will not prevent any opening of any 14-
inch flow path.  ADS stage 4 flow paths are also actuated by the Diverse 
Actuation System and a non-Class 1E battery. 

    *   *   * 

  

LCO *   *   * 

 For the ten ADS flow paths to be considered OPERABLE, the 16 ADS 
valves must be closed and OPERABLE (capable of opening on an 
actuation signal).  In addition, the stage 4 motor operated isolation valves 
must be open.  These stage 4 motor operated isolation valves are not 
required to be OPERABLE because they are maintained open per 
SR 3.4.11.1.  Each stage 4 squib valve is OPERABLE when capable of 
actuation by two igniters supplied by independent Class 1 E electrical 
divisions. 

    *   *   * 

  

ACTIONS A.1 

If any one flow path in ADS stage 1, 2, or 3 flow path is determined to be 
inoperable, the remaining OPERABLE ADS flow paths are more than 
adequate to perform the required safety function as long as a single 
failure involving the other flow path of the same stage a flow path in ADS 
stage 4 or two additional flow paths in ADS stage 1, 2, or 3 does not also 
occur.  A flow path is inoperable if one or two of the ADS valves in the 
flow path are determined to be inoperable.    *   *   * 
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If more than one flow path in ADS stage 1, 2, or 3 flow paths are is 
inoperable, Condition C or D is also applicable. 

 B.1 

If any one flow path in ADS stage 4 flow path is determined to be 
inoperable, the remaining OPERABLE flow paths in ADS stage 4 ADS 
flow paths are adequate to perform the required safety function as long as
a single failure of an additional stage 4 ADS flow path does not also 
occur.  A Completion Time of 72 hours is reasonable   *   *   * 

 C.1 

If one flow path in ADS stage 1 and one flow path in ADS stage 2 or 3, or 
two flow paths in ADS stage 1 two or three flow paths with a combined 
flow capacity less than or equal to the largest capacity ADS division are 
determined to be inoperable, the remaining OPERABLE ADS flow paths 
are adequate to perform the required safety function as long as a single 
failure does not also occur.  Divisions A and B have the largest flow 
capacity, each consisting of one stage 1 flow path, one stage 2 or 3 flow 
path, and one stage 4 flow path.  This Condition is equivalent to the worst 
case single failure of an ADS division electrical division A or B, which 
would render one 4-inch flow path in ADS stage 1 and one 8-inch flow 
path in ADS stage 3 inoperable. 

 This Condition is applicable to any combination of two inoperable flow 
paths, except two stage 4 flow paths.  Applicable combinations of three 
inoperable flow paths include: 

 One stage 1, one stage 2 or 3, and one stage 4 
 One stage 1 and two stage 2 or 3 
 Two stage 1 and one stage 2, 3, or 4 
 Two stage 2 or 3 and one stage 4 
 Three stage 2 or 3 

A Completion Time of 72 hours to restore one flow path to OPERABLE 
status is reasonable based on the capability of the remaining ADS valves 
to perform the required safety functions assumed in the safety analyses 
and the low probability of a DBA during this time period.  This Completion 
Time is the same as is used for two train ECCS systems which are 
capable of performing their safety function without a single failure. 

If three or more flow paths in ADS stages 1, 2, or 3 are inoperable, 
Condition D is applicable. 

 D.1 and D.2 

Condition D is applicable, if two stage 4 flow paths are inoperable, more 
than three flow paths are inoperable, or any combination of three flow 
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paths not listed above (i.e., with a combined flow capacity greater than 
the largest capacity ADS division) is inoperable. 

If the Required Actions and associated Completion Times of Condition A, 
B, or C are not met, Condition A and Condition B are entered 
concurrently, three or more flow paths in ADS stage 1, 2, or 3 are 
inoperable, or LCO 3.4.11 is not met for reasons other than Condition A,  
*   *   * 

  

SURVEILLANCE 
REQUIREMENTS 

SR  3.4.11.1 

Each stage 4 ADS stage 4 isolation motor operated valve must be verified 
to be open every 12 hours.  *   *   * 

 

Technical Specification Bases - B 3.4.12 

    *   *   * 

APPLICABLE 
SAFETY  
ANALYSES 

For postulated loss of normal decay heat removal events in MODE 5 with 
the RCS pressure boundary intact, the primary protection is the Passive 
Residual Heat Removal Heat Exchanger (PRHR HX).  Use of the ADS is 
not required and is not anticipated.  For these events loss of RCS 
inventory, injection of borated water into the core from the core makeup 
tanks (CMTs) may be required for makeup or boration.  However, the 
amount of water necessary will may not reduce the level in the CMTs to 
the point of ADS actuation. 

 In MODE 5, the ADS, in conjunction with the in-containment refueling 
water storage tank (IRWST) injection, provides the primary protection for 
mitigation of events requiring RCS makeup, boration, or core cooling.  To 
ensure sufficient steam venting area is provided to adequately 
depressurize the RCS, thus enabling IRWST injection and containment 
recirculation, the number of ADS flow paths required to be OPERABLE 
depends on the level of reactor decay heat.  Single failures are assumed 
to render any one flow path in ADS stage 1, 2, 3 or 4 inoperable.  A single 
failure of electrical division A or B renders one 4-inch ADS stage 1 flow 
path and one 8- inch ADS stage 3 flow path inoperable.  A single failure 
of electrical division C or D would render one 8-inch ADS stage 2 flow 
path inoperable. 

The minimum ADS flow path requirements applicable 28 hours after 
shutdown (i.e., subcriticality) are based on the conditions during 
containment recirculation, which exhibits the minimum driving head for 
injection flow.  Additional driving head is available when the IRWST still 
contains sufficient inventory early in events. 
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 No LOCAs are postulated during plant operation in MODE 5, however 
loss of primary coolant through LEAKAGE or inadvertent draining may 
occur.  For such shutdown events occurring in MODE 5 it is anticipated 
that the ADS will be actuated, allowing injection from the in-containment 
refueling water storage tank (IRWST) and the containment recirculation if 
containment flooding occurs (Ref. 2). 

    *   *   * 

  

LCO The requirement that 9 number of ADS flow paths required to be 
OPERABLE assures that upon actuation, the depressurization of the RCS 
will proceed smoothly and completely, as assumed in the DBA safety 
analyses. 

 An ADS stage 1, 2, or 3 flow path is considered OPERABLE if both 
valves in the line are closed and OPERABLE (capable of opening on an 
actuation signal).  In addition, an ADS stage 4 flow path is OPERABLE if 
the motor operated isolation valve is open and the squib valve is closed 
and OPERABLE (capable of opening on an actuation signal).  Each stage 
4 squib valve is OPERABLE when capable of actuation by two igniters 
supplied by independent Class 1E electrical divisions. 

 If the reactor has been subcritical < 28 hours, five flow paths in ADS 
stage 1, 2, and 3 and four flow paths in ADS stage 4 are required 
OPERABLE.  If the reactor has been subcritical for ≥ 28 hours, three flow 
paths in ADS stage 1, 2, and 3, with a minimum of two flow paths in ADS 
stage 2 or 3, and three flow paths in ADS stage 4 are required 
OPERABLE.  A minimum of two flow paths in ADS stage 2 or 3 are 
required to ensure that sufficient steam venting area will be provided 
following the assumed single failure of an electrical division. 

  
APPLICABILITY In MODE 5 with the reactor coolant pressure boundary (RCPB) intact, 9 

and pressurizer level ≥ 20%, all required flow paths of the ADS must be 
OPERABLE to mitigate the potential consequences of any event which 
causes a loss of decay heat removal or reduction in the RCS inventory, 
such as a LOCA. 

 The requirements for the ADS in MODES 1 through 4 are specified in 
LCO 3.4.11, “Automatic Depressurization System (ADS) – Operating;” 
and in MODE 5 with the RCS pressure boundary open, MODE 5 with the 
pressurizer level < 20%, and MODE 6 with upper internals in place, in 
LCO 3.4.13, “Automatic Depressurization System (ADS) – Shutdown, 
RCS Open.” 
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ACTIONS A.1 

If any one required flow path in ADS stage 1, 2, or 3 flow path is 
determined to be inoperable, the remaining OPERABLE required flow 
paths in ADS flow paths stage 1, 2, and 3 are more than adequate to 
perform the required safety function as long as a single failure involving a 
flow path in ADS stage 4 or two additional flow paths in ADS stage 1, 2, 
or 3 the other required flow path of the same stage does not also occur.  
A flow path is inoperable if one or two of the ADS valves in the flow path 
are determined to be inoperable.  A Completion Time of 7 days is 
acceptable since the OPERABLE ADS paths can mitigate shutdown 
events without a single failure. based on the capability of the remaining 
ADS flow paths to perform the required safety functions assumed in the 
safety analyses and the low probability of a DBA occurring during this 
time period. 

If more than one required flow path in ADS stage 1, 2, or 3 flow paths are 
is inoperable, Condition C or D is also applicable. 

 B.1 

If any one required flow path in ADS stage 4 flow path is determined to be 
inoperable, the remaining OPERABLE required stage 4 ADS flow paths 
flow paths in ADS stage 4 are adequate to perform the required safety 
function as long as a single failure of an additional required stage 4 ADS 
flow path does not also occur.  A Completion Time of 72 hours is 
reasonable based on the capability of the remaining ADS valves to 
perform the required safety functions assumed in the safety analyses and 
the low probability of a shutdown event during this time period.  This 
Completion Time is the same as is used for two train ECCS systems 
which are capable of performing their safety function without a single 
failure. 

 C.1 

If two or three required flow paths with a combined flow capacity less than 
or equal to the largest capacity ADS division one flow path in ADS stage 1 
and one flow path in ADS stage 2 or 3, or two flow paths in ADS stage 1 
are determined to be inoperable, the remaining OPERABLE required ADS 
flow paths are adequate to perform the required safety function as long as 
a single failure does not also occur.  Divisions A and B have the largest 
flow capacity, each consisting of one stage 1 flow path, one stage 2 or 3 
flow path, and one stage 4 flow path.  This Condition is equivalent to the 
worst case single failure of an ADS division electrical division A or B, 
which would render one 4-inch flow path in ADS stage 1 and one 8-inch 
flow path in ADS stage 3 inoperable. 
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 This Condition is applicable to any combination of two inoperable required 
flow paths, except two stage 4 flow paths.  Applicable combinations of 
three inoperable flow paths include: 

 One stage 1, one stage 2 or 3, and one stage 4 
 One stage 1 and two stage 2 or 3 
 Two stage 1 and one stage 2, 3, or 4 
 Two stage 2 or 3 and one stage 4 
 Three stage 2 or 3 

A Completion Time of 72 hours to restore one required flow path to 
OPERABLE status is reasonable based on the capability of the remaining 
ADS valves to perform the required safety functions assumed in the 
safety analyses and the low probability of a shutdown event during this 
time period.  This Completion Time is the same as is used for two train 
ECCS systems which are capable of performing their safety function 
without a single failure. 

Condition D is applicable, if two required stage 4 flow paths are 
inoperable, more than three required flow paths are inoperable, or a 
combination of three required flow paths not listed above (i.e., with a 
combined flow capacity greater than the largest capacity ADS division) is 
inoperable. If three or more flow paths in ADS stage 1, 2, or 3 are 
inoperable, Condition D is applicable. 

 D.1 

If the Required Actions and associated Completion Times of Condition A, 
B, or C are not met, Condition A and Condition B are entered 
concurrently, three or more flow paths in ADS stage 1, 2, or 3 are 
inoperable, or LCO 3.4.12 is not met for reasons other than Condition A, 
B, or C, the plant must be placed in a MODE in which this LCO does not 
apply.  Action must be initiated, immediately, to open the RCS pressure 
boundary. 

 
SURVEILLANCE 
REQUIREMENTS 

SR  3.4.12.1 

The LCO 3.4.11 Surveillance Requirements are applicable to the ADS 
valves flow paths required to be OPERABLE.  The Frequencies 
associated with each specified SR are applicable.  Refer to the 
corresponding Bases for LCO 3.4.11 for a discussion of each SR. 
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Technical Specification Bases - B 3.4.13 

BACKGROUND A description of the ADS is provided in the Bases for LCO 3.4.11, 
“Automatic Depressurization System (ADS) – Operating.” 

 When all required flow paths in ADS stage 1, 2, and 3 are open, the RCS 
is considered VENTED.  In this condition, the open flow paths in ADS 
stage 1, 2, and 3 provide sufficient vent area that, when combined with 
the required ADS stage 4 actuation, lower the RCS pressure to enable 
injection from the IRWST and containment recirculation.   

During a normal Reactor Coolant System (RCS) cooldown from full 
power, MODE 5 is entered approximately 8 hours after reactor shutdown. 
In MODE 5, the Normal Residual Heat Removal System (RNS) is used to 
cool the RCS with Reactor Coolant Pumps (RCPs) in operation.  Once 
the RCS temperature reaches 160°F, the RCPs may be stopped, the 
RCS pressure boundary may be opened and the pressurizer may be 
drained.  During drain down to reduced RCS inventory conditions, 
automatic CMT actuation can be manually blocked when the pressurizer 
water level is below P-12 (approximately 16%) in order to prevent 
inadvertent CMT actuation on Pressurizer Water Level - Low 2 
(approximately 10%). 

 
APPLICABLE 
SAFETY  
ANALYSES 

Because the CMTs may be isolated to prevent inadvertent injection, or 
steam flow through open flow paths in ADS stage 1, 2, or 3 may preclude 
automatic CMT actuation on low pressurizer level due to pressurizer 
inventory hold up, manual operator actuation of ADS stage 4 and IRWST 
injection may be required.  This provides the primary protection for 
mitigation of events requiring RCS makeup, boration, or core cooling 
(Ref. 1). 

The minimum ADS flow path requirements applicable 28 hours after 
shutdown (subcriticality) are based on the conditions during containment 
recirculation, which exhibits the minimum driving head for injection flow. 
Additional driving head is available when the IRWST still contains 
sufficient inventory early in events. 

In MODE 6, with the upper internals removed, IRWST injection and 
containment recirculation can occur without actuation of ADS Stage 4.  
When the plant is shutdown with the RCS depressurized, the core 
makeup tanks (CMTs) are isolated to prevent CMT injection.  Since the 
ADS is actuated by low CMT level, automatic actuation of the ADS is not 
available.  The ADS stage 1, 2, and 3 vent paths are opened and two 
ADS stage 4 flow paths are OPERABLE to ensure that in-containment 
refueling water storage tank (IRWST) injection and containment 
recirculation can occur, if needed to mitigate events requiring RCS 
makeup, boration or core cooling (Ref. 1). 
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 The ADS vent path must be maintained until the upper internals are 
removed, providing an adequate vent path for IRWST injection. 

 The ADS satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii). 

 
LCO When required flow paths inThe requirement that ADS stage 1, 2, and 3 

flow paths be are open, from the pressurizer through the spargers into the 
IRWST, and that two required flow paths in ADS stage 4 flow paths be 
are OPERABLE assures that sufficient vent area is available to support 
IRWST injection.  Each stage 4 squib valve is OPERABLE when capable 
of actuation by two igniters supplied by independent Class 1E electrical 
divisions. 

 With the reactor subcritical < 28 hours, five ADS stage 1, 2, and 3 flow 
paths are required to be open and four ADS stage 4 flow paths are 
required to be OPERABLE.  With the reactor subcritical for ≥ 28 hours, 
three ADS stage 1, 2, and 3 (maximum of one ADS stage 1) are required 
to be open and three ADS stage 4 flow paths are required OPERABLE.  
A maximum of one ADS stage 1 flow path is allowed to satisfy the LCO 
requirement to ensure that sufficient steam venting area will be provided 
following the assumed failure of an electrical division.  After 28 hours the 
reduced number of ADS stage 1, 2, and 3 flow paths support vacuum fill 
operations when the discharge header of one train of flow paths in ADS 
stage 1, 2, and 3 is blocked, rendering those flow paths unavailable to 
meet the LCO requirement.  

An ADS stage 4 flow path is OPERABLE if the motor operated isolation 
valve is open and the squib valve is OPERABLE.  Each stage 4 squib 
valve is OPERABLE when capable of actuation by two igniters supplied 
by independent Class 1E electrical divisions. 

The LCO is modified by a Note that allows required flow paths in ADS 
stage 1, 2, and 3 to be closed for two operational evolutions, provided 
their OPERABILITY meets LCO 3.4.12, ADS - Shutdown, RCS Intact. 
The first is to facilitate vacuum refill operations until a pressurizer water 
level ≥ 20% is established, and the second is to facilitate compliance 
during transitions between LCO 3.4.12 and LCO 3.4.13.  The Note allows 
closure of the RCS pressure boundary when the pressurizer level is < 
20% to facilitate vacuum refill following mid-loop operations to establish a 
pressurizer water level ≥ 20%.  Prior to closure of the ADS valves, 
compliance with LCO 3.4.12, ADS – Shutdown, RCS Intact, should be 
verified. 

 
APPLICABILITY In MODE 5 with pressurizer level < 20%, in MODE 5 with the reactor 

coolant system pressure boundary (RCPB) open, and in MODE 6 with the 
upper internals in place, the required flow paths in ADS stage 1, 2, and 3 
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ADS vent paths must be open and two required flow paths in 
ADS stage 4 flow paths must be OPERABLE to support IRWST injection 
and containment recirculation, if needed, in order to mitigate events 
requiring RCS makeup, boration, or core cooling (Ref 1). 

 The requirements for the ADS in MODES 1 through 4 are specified in 
LCO 3.4.11, “Automatic Depressurization System (ADS) – Operating;” 
and in MODE 5 with the RCPB intact and pressurizer water level ≥ 20% in 
LCO 3.4.12, “Automatic Depressurization System (ADS) – Shutdown, 
RCS Intact.” 

 
ACTIONS A.1 and A.2 

If one required flow path in ADS stage 1, 2, or 3 flow path is closed is not 
open, action must be taken to open the affected required flow path or 
establish an open alternative flow path(s) with an equivalent area within 
72 hours.  The removal of one pressurizer safety valve is an acceptable 
alternate flow path for a flow path in ADS stage 1, 2, or 3.  The removal of 
a pressurizer safety valve or the pressurizer manway is also an 
acceptable alternative.  In this Condition the remaining open ADS stage 
1, 2, and 3 flow paths and the OPERABLE ADS stage 4 flow paths are 
adequate to perform the required safety function without an additional 
single failure.  The stage 4 valves would have to be opened by the 
operator in case of an event in this MODE.  The required vent area may 
be restored by opening the affected ADS flow path or an alternate vent 
path with an equivalent area.  Considering that the required function is 
available in this Condition a Completion Time of 72 hours is acceptable. 

 A Completion Time of 72 hours is reasonable based on capability of the 
remaining open flow paths in ADS stage 1, 2, or 3 to provide the required 
vent area assumed in safety analyses, and the low probability of a DBA 
occurring during this time period.  This completion time is the same as is 
used for two train ECCS systems which are capable of performing their 
safety function without an additional single failure. 

 B.1 and B.2 

If one required flow path in ADS stage 4 flow path is inoperable, action 
must be taken to restore the required flow path in ADS stage 4 to 
OPERABLE status or open establish an alternative flow path with an 
equivalent area , or restore at least two stage 4 flow paths to OPERABLE 
status within 36 hours.  In this Condition the remaining open flow paths in 
ADS stage 1, 2, and 3 flow paths and the one OPERABLE flow paths in 
ADS stage 4 flow path are adequate to perform the required safety 
function without an additional single failure.  Required ADS stage 4 flow 
paths may be restored to OPERABLE status, or the The required vent 
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area may be restored by opening an alternate vent path with an 
equivalent area.   
An acceptable alternate ADS stage 4 vent paths is a manway cover on 
the hot leg side of the steam generator channel head. Note that the hot 
leg nozzle dam must not be installed to credit removal of the steam 
generator manway as an alternate flow path. exclude the use of the The 
pressurizer manway is not an acceptable alternate for ADS stage 4 vent 
path as pressurizer surge line flooding phenomena can negate the 
IRWST elevation head necessary for successful gravity injection.  
Alternatively, two stage 4 flow paths may be restored to OPERABLE 
status.  Therefore a Completion Time of 36 hours is considered 
acceptable. 

 C.1 and C.2, C.2, and C.3 

If While in MODE 5 if the Required Actions and associated Completion 
Times of Condition A or B are not met, Condition A and Condition B are 
entered concurrently, or LCO 3.4.13 is not met for reasons other than 
Condition A or B while in MODE 5, the plant must be placed in a condition 
which minimizes the potential for requiring ADS venting and IRWST 
injection.  The time to RCS boiling is maximized by increasing RCS 
inventory to ≥ 20% pressurizer level and maintaining RCS temperature as 
low as practical. 

 Additionally, action to suspend positive reactivity additions is required to 
ensure that the SDM is maintained.  Sources of positive reactivity addition 
include boron dilution, withdrawal of control rods, and excessive cooling 
of the RCS. 

 If the RCS pressure boundary is intact with pressurizer level < 20%, 
action must be taken immediately to establish RCS VENTED condition.  
Note that, if entered with the reactor subcritical < 28 hours, it is possible 
for Condition C to be exited once the reactor has been subcritical 
≥ 28 hours, provided the applicable LCO requirements are met. 

 D.1 and D.2 

If While in MODE 6, if the Required Actions and associated Completion 
Times of Condition A or B are not met, Condition A and Condition B are 
entered concurrently, or LCO 3.4.13 is not met for reasons other than 
Condition A or B while in MODE 6, the plant must be placed in a condition 
which precludes the need for the ADS vent paths.  Action must be 
initiated, immediately, to remove the upper internals, providing the 
required vent path.  The time to RCS boiling is maximized by increasing 
RCS inventory and maintaining RCS temperature as low as practical.  
Additionally, action to suspend positive reactivity additions is required to 
ensure that the SDM is maintained.  Sources of positive reactivity addition 
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include boron dilution, withdrawal of control rods, and excessive cooling 
of the RCS. 

 
SURVEILLANCE 
REQUIREMENTS 

SR  3.4.13.1 

Each required flow path in ADS flow path stage 1, 2, and 3 required to be 
open is verified to be open by verifying that the each required ADS stage 
1, 2, and 3 valves are in their valve is in its open position every 12 hours, 
as indicated in the control room.  This Surveillance Frequency is 
acceptable based on administrative controls which preclude repositioning 
the valves. 

 SR  3.4.13.2 

SR 3.4.11.1, SR 3.4.11.3, and SR 3.4.11.5 are applicable to the ADS 
stage 4 ADS valves required to be OPERABLE.  The Frequencies 
associated with each specified SR are applicable.  Refer to the 
corresponding Bases for LCO 3.4.11 for a discussion of each SR. 

 
REFERENCES 1. FSAR Section 19E.4.8.3, “Safety Analyses and Evaluations Loss of 

Normal Residual Heat Removal System Cooling in Mode 5 with 
Reactor Coolant System Open.” 

 

Technical Specification Bases - B 3.5.3 

    *   *   * 

APPLICABLE 
SAFETY  
ANALYSES 

When the plant is shutdown with the Reactor Coolant System (RCS) 
pressure boundary intact, the CMT and Passive Residual Heat  *   *   * 
(IRWST) injection; however, the RCS must be depressurized (vented) 
through actuation of the Automatic Depressurization System (ADS) in 
order to facilitate IRWST injection. 

 *   *   *  The two parallel CMT outlet isolation valves ensure that injection 
from one CMT occurs in the event of a single active failure.  Note that a 
volume of noncondensible gases in the CMT inlet line does not affect the 
mechanism for draindown injection capability or required core cooling, 
and therefore does not affect the CMT OPERABILITY in MODE 5 with the 
RCS not VENTED. 

    *   *   * 
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APPLICABILITY In MODE 4 without steam generator heat removal and in MODE 5 with 

the RCS pressure boundary intact not VENTED, one CMT is required to 
provide borated water to the RCS in the event the nonsafety related 
chemical and volume control system makeup pumps are not available to 
provide RCS inventory control. 

 The RCS is considered VENTED when the ADS stage 1, 2, and 3 flow 
paths (or alternative flow path with equivalent area) required by 
LCO 3.4.13, "Automatic Depressurization System (ADS) - Shutdown, 
RCS Open," are open, such that when combined with required ADS 
stage 4 actuation, sufficient steam venting area is provided to lower RCS 
pressure sufficiently to allow IRWST injection. 

 The CMT requirements in MODES 1, 2, 3, and 4 are specified in 
LCO 3.5.2, “Core Makeup Tanks (CMTs) – Operating.” 

 The CMTs are not required to be OPERABLE while in MODE 5 with the 
RCS open VENTED or in MODE 6 because the RCS is depressurized 
and borated water can be supplied from the IRWST, if needed. 

 
ACTIONS   *   *   * 

 C.1 and C.2 

While in MODE 4, with the RCS being cooled by the RNS, excessive 
amounts of noncondensible gases in a CMT inlet line might interfere with 
the natural circulation flow (hot water from the RCS through the direct 
vessel injection line into the vessel) assumed in safety analyses for 
certain transients.  The presence of some noncondensible gases does 
not mean that the CMT natural circulation capability is immediately 
inoperable, but that gases are collecting and should be vented. 

 A Completion Time of 24 hours is required to either vent the CMT inlet 
line or bring the plant to MODE 5, where SR 3.5.3.2 is not applicable. 
This Completion Time is permitted to allow containment entry and manual 
operation of vent valves.  It is reasonable because the air void does not 
impact the ability of the CMT to maintain RCS inventory. 

 DC.1 

With the required CMT inoperable for reasons other than Condition A, B, 
or C or B operation of the CMT may not be available.  Action must be  
  *   *   * 
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 ED.1 

If the Required Action or associated Completion Time of Conditions A, B, 
or DC are not met action must be initiated, immediately, to place the plant 
in a MODE where this LCO does not apply.  Action must be initiated, 
immediately, to place the plant in MODE 5 with RCS pressure boundary 
open VENTED.  In this condition, core cooling and RCS makeup are 
provided by IRWST injection and sump recirculation.  Opening of the ADS 
valves ensures that IRWST injection can occur. With the RCS VENTED, 
actuation of ADS stage 4 sufficiently depressurizes the RCS to enable 
IRWST injection. 

 
SURVEILLANCE 
REQUIREMENTS 

SR  3.5.3.1 

The LCO 3.5.2 Surveillance Requirements (SRs 3.5.2.1 through 3.5.2.8, 
except SR 3.5.2.4) are applicable to the CMT required to be OPERABLE.  
The Frequencies associated with each specified SR are applicable.  
Refer to the corresponding Bases for LCO 3.5.2 for a discussion of each 
SR. 

 SR  3.5.3.2 

The LCO 3.5.2 SR 3.5.2.4 is applicable to the CMT required to be 
OPERABLE in MODE 4, with RCS cooling provided by the Normal 
Residual Heat Removal System (RNS).  It is not required to be met in 
MODE 5, with the RCS not VENTED, because a noncondensible gas 
volume in the CMT inlet line does not affect its draindown capability.  The 
frequency associated with the specified SR is applicable.  Refer to the 
corresponding Bases for LCO 3.5.2 for a discussion of this SR. 

 

 


