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As required by 10 CFR 50.90, Entergy Operations, Inc. (Entergy) hereby requests an 
amendment to Appendix A, "Technical Specifications" of Renewed Facility Operating License 
No. NPF-38 for Waterford Steam Electric Station, Unit 3 (Waterford). 
 
The proposed change will revise Waterford Technical Specifications (TS) to remove TS 3.1.2.1 
through 3.1.2.8, "Boration Systems," and references to the TS and relocate the information to 
the licensee-controlled Technical Requirements Manual (TRM).  The TRM is part of the Final 
Safety Analysis Report (FSAR) and any changes to the TRM are subject to the criteria of 10 
CFR 50.59.   
 
These proposed TS changes are consistent with the NRC's "Final Policy Statement on 
Technical Specifications Improvements," (58 FR 39132), which was issued in July 1993.  This 
Policy Statement established that licensees may propose the removal of TS Limiting Conditions 
for Operation (LCOs) which do not meet any of the four criteria specified in the Policy Statement 
and relocate these LCOs to a licensee-controlled document.  The NRC codified the four criteria 
in 10 CFR 50.36(c)(2)(ii) in July 1995 (60 FR 36959).  The proposed changes are also 
consistent with NUREG-1432, "Standard Technical Specifications – Combustion Engineering 
Plants," Revision 4. 
 
The Enclosure to this letter provides an evaluation of the proposed changes.  Attachment 1 to 
the Enclosure provides the existing TS pages, marked-up to show the proposed changes.  
Attachment 2 provides, for information only, marked up versions of existing TS Bases pages to 
show the proposed changes.  Attachment 3 provides retyped (clean) TS pages. 





 

 

 
 
 
 
 
 

Enclosure 
 

W3F1-2019-0062 
 

Evaluation of the Proposed Change 
 
 

 



Enclosure to 
W3F1-2019-0062 
Page 1 of 13 
 
 

 

EVALUATION OF THE PROPOSED CHANGE 
 
 
1.0 SUMMARY DESCRIPTION 
 
Entergy Operations, Inc. (Entergy) requests NRC review and approval of a proposed 
amendment to the Waterford Steam Electric Station, Unit 3 (Waterford) Renewed Facility 
Operating License No. NPF-38, Appendix A, "Technical Specifications" (TSs) to relocate the 
Boration Systems TSs (i.e., TS 3.1.2.1 through TS 3.1.2.8) to the Entergy-controlled Technical 
Requirements Manual (TRM).  The requested change involves no significant hazards 
consideration. 
 
This requested license amendment proposes to relocate the Boration System TSs to the 
Waterford TRM.  The proposed relocation is consistent with the NRC's "Final Policy Statement 
on Technical Specifications Improvements for Nuclear Power Reactors" (58 FR 39312) issued 
in July 1993, which provided a specific set of four (4) objective criteria to determine which of the 
design conditions and associated surveillances should be located in the TSs as limiting 
conditions for operation (LCOs).  The Final Policy Statement noted that implementation of these 
additional criteria, as amended to 10 CFR 50.36(c)(2)(ii), may cause some requirements 
presently in TSs to no longer merit inclusion in TSs. 
 
 
2.0 DETAILED DESCRIPTION 
 
The proposed change would relocate the following TSs to the TRM: 
 

 3.1.2.1, (Boration Systems) Flow Paths – Shutdown 
 3.1.2.2, (Boration Systems) Flow Paths – Operating 
 3.1.2.3, Charging Pumps – Shutdown 
 3.1.2.4, Charging Pumps – Operating 
 3.1.2.5, Boric Acid Makeup Pumps – Shutdown 
 3.1.2.6, Boric Acid Makeup Pumps – Operating 
 3.1.2.7, Borated Water Sources – Shutdown 
 3.1.2.8, Borated Water Sources – Operating 

 
These TSs ensure availability of the Boration Systems required for negative reactivity control, 
including the Boric Acid Makeup Tanks (BAMTs), Boric Acid Makeup pumps (BAMPs), Charging 
Pumps, and flow paths.  Although the Boration Systems provide a means of reactivity control 
through boron injection, none of these systems are required to mitigate any design basis 
accidents or transients. 
 
This change proposes that the Boration Systems contained in TS Section 3/4.1.2, with their 
LCOs, associated Actions, Surveillance Requirements, and Figures, be relocated to the TRM.  
No change to these specifications other than the relocation is proposed in this license 
amendment request (LAR).  The associated Bases will also be relocated to the TRM.  The TRM 
is part of the Final Safety Analysis Report (FSAR) and any changes to the TRM are subject to 
the criteria of 10 CFR 50.59. 
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The Boration Systems ensure that negative reactivity control is available during each mode of 
operation.  The components required to perform this function include 1) borated water sources, 
2) charging pumps, 3) separate flow paths, 4) boric acid makeup pumps, and 5) an emergency 
power supply from operable diesel generators.  The relocation of the Boration Systems TSs 
does not alter the design function of the Boration Systems. 
 
2.1 System Design and Operation 
 
The BAMTs, BAMPs, and Charging Pumps are part of the Chemical and Volume Control 
System (CVCS).  The CVCS functions to maintain RCS inventory and control Reactor Coolant 
System (RCS) chemistry.  The BAMTs and the Refueling Water Storage Pool (RWSP) provide 
sources of boric acid solution for injection into the RCS.  The BAMTs also supply a source of 
boric acid makeup to the Spent Fuel Pool (SFP) and the RWSP.  The combination of the 
BAMTs and the RWSP contain sufficient boric acid to bring the plant to a cold shutdown 
condition as well as ensure that negative reactivity control is available during each mode of 
operation.  
 
There are two BAMTs, each with a separate BAMP and gravity feed valve.  The flow path from 
the BAMT to the RCS may be through either the BAMP to the suction of the Charging pumps or 
through the gravity feed valve to the suction of the Charging Pumps.  The two separate flow 
paths from the discharge of the BAMPs or gravity feed valves combine into a common header at 
the suction of the Charging pumps.  The boric acid is discharged to the RCS via the Charging 
Pumps. The BAMPs, gravity feed valves, and Charging Pumps receive a Safety Injection 
Actuation Signal (SIAS) and Containment Isolation Actuation Signal (CIAS) when RCS pressure 
drops or Containment Building pressure increases to their specified TS values.  This aligns the 
system components such that boric acid can be injected into the RCS. Although the Boration 
Systems provide a means of reactivity control through boron injection, none of these systems 
are required to mitigate any design bases accidents or transients. 

 
2.2 Current TS Requirements 
 
TS 3.1.2.1, "(Boration Systems) Flow Paths – Shutdown," requires at a minimum, one of the 
following boron injection flow paths to be OPERABLE and capable of being powered from an 
Operable emergency power source in Modes 5 & 6: 
 

a.     A flow path from the boric acid makeup tank via either a boric acid makeup pump or a 
gravity feed connection and any charging pump to the Reactor Coolant System if the 
boric acid makeup tank in Specification 3.1.2.a. is OPERABLE, or 

 
b.     The flow path from the refueling water storage pool via either a charging pump or a 

high pressure safety injection pump to the Reactor Coolant System if the refueling 
water storage pool in Specification 3.1.2.7b. is OPERABLE. 

 
TS 3.1.2.2, "(Boration Systems) Flow Paths – Operating," requires at least two boron injection 
flow paths to the RCS, via the charging pumps, to be Operable in Modes 1, 2, 3, and 4.  The 
following flow paths may be used: 
 

a. With the contents of either boric acid makeup tank in accordance with TS Figure 3.1-1, 
the following flow paths shall be OPERABLE: 
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1. One flow path from an acceptable boric acid makeup tank via its boric acid 
makeup pump; and 

 
2. One flow path from an acceptable boric acid makeup tank via its gravity feed 

valve; or 
 

b. With the combined contents of both boric acid makeup tanks in accordance with Figure 
3.1-2, both of the following flow paths shall be OPERABLE: 

 
1. One flow path consisting of both boric acid makeup pumps, and 
 
2. One flow path consisting of both gravity feed valves. 

  
TS, 3.1.2.3, "Charging Pumps – Shutdown," requires at least one charging pump or one high 
pressure safety injection pump in the boron injection flow path required Operable pursuant to 
Specification 3.1.2.1 to be Operable and capable of being powered from an Operable 
emergency power source in Modes 5 and 6. 
 
TS, 3.1.2.4, "Charging Pumps – Operating," requires at least two independent charging pumps 
to be Operable in Modes 1, 2, 3, and 4. 
 
TS, 3.1.2.5, "Boric Acid Makeup Pumps – Shutdown," requires at least one boric acid makeup 
pump to be Operable and capable of being powered from an Operable emergency bus if only 
the flow path through the boric acid pump in Specification 3.1.2.1a is Operable in  
Modes 5 and 6. 
  
TS, 3.1.2.6, "Boric Acid Makeup Pumps – Operating," requires at least the boric acid makeup 
pump(s) in the boron injection flow path(s), required Operable pursuant to Specification 
3.1.2.2.a, to be Operable and capable of being powered from an Operable emergency bus if the 
flow path through the boric acid pump(s) in Specification 3.1.2.2a is Operable in  
Modes 1, 2, 3, and 4. 
 
TS, 3.1.2.7, "Borated Water Sources – Shutdown," requires at a minimum, one of the following 
borated water sources to be Operable in Modes 5 and 6: 
 

a.      One boric acid makeup tank with a boron concentration between 4900 ppm and 6125 
ppm and a minimum borated water volume of 36% indicated level. 

 
b.     The refueling water storage pool (RWSP) with: 

 
1. A minimum contained borated water volume of 12% indicated level, and 

 
2. A minimum boron concentration of 2050 ppm. 

 
TS, 3.1.2.8, "Borated Water Sources – Operating," requires each of the following borated water 
sources to be Operable in Modes 1, 2, 3, and 4 : 
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a.     At least one of the following sources: 
 

1. One boric acid makeup tank, with the tank contents in accordance with Figure 
3.1-1, or 

 
2. Two boric acid makeup tanks, with the combined contents of the tanks in 

accordance with Figure 3.1-2, and 
 

b.     The refueling water storage pool in accordance with Specification 3.5.4. 
 
The Standard Technical Specifications (STS), NUREG-1432 Revision 4, does not contain the 
above listed Technical Specifications.  
 
2.3 Reason for the Proposed Change 
 
The proposed change relocates Boration System TSs that do not meet the 10 CFR 50.36 
requirements for retention in TS, and are not included in NUREG-1432, Revision 4, "Standard 
Technical Specifications - Combustion Engineering Plants."  The proposed change eliminates 
unnecessary burden on both Entergy Operations, Inc., and the NRC associated with future 
revisions to the proposed relocated TSs.  This proposed change also establishes consistency 
with NUREG-1432, Revision 4. 
 
The basis for the relocation is the NRC's "Final Policy Statement on Technical Specifications 
Improvements for Nuclear Power Reactors" (58 FR 39312) issued in July 1993, which provided 
a specific set of four (4) objective criteria to determine which of the design conditions and 
associated surveillances should be located in the TSs as limiting conditions for operation. The 
Final Policy Statement noted that implementation of these additional criteria, as codified in  
10 CFR 50.36(c)(2)(ii), may cause some requirements presently in TSs to no longer merit 
inclusion in TSs. 
 
3.0 TECHNICAL EVALUATION 
 
The proposed change contained in this submittal relocates TSs 3.1.2.1, 3.1.2.2, 3.1.2.3, 3.1.2.4, 
3.1.2.5, 3.1.2.6, 3.1.2.7, and 3.1.2.8 to the Waterford TRM.  No change to any of these TSs is 
proposed other than the relocation to the TRM.  NUREG-1432, "Standard Technical 
Specifications - Combustion Engineering Plants," do not contain any of these specifications.  
Therefore, this change is consistent with NUREG-1432.  In addition, 10 CFR 50.36, "Technical 
Specifications," lists four criteria (i.e., 10 CFR 50.36(c)(2)(ii)) that require the establishment of 
an LCO.  The following provides a comparison of these four criteria with the basis for the 
relocation of the BAMTs, BAMPs, Charging Pumps, and flow paths.  
 

Criterion 1 Installed instrumentation that is used to detect, and indicate in the control room, 
a significant abnormal degradation of the reactor coolant pressure boundary.  

 
TS 3.1.2.1 through TS 3.1.2.8 do not satisfy Criterion 1.  This criterion 
addresses instrumentation installed to detect excessive RCS leakage.  These 
TSs ensure the Boration Systems are available for negative reactivity control 
and do not provide installed instrumentation that is used to detect, and indicate 
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in the control room, a significant degradation of the reactor coolant pressure 
boundary.  
 

Criterion 2 A process variable, design feature, or operating restriction that is an initial 
condition of a design basis accident or transient analysis that either assumes 
the failure of or presents a challenge to the integrity of a fission product barrier.  

 
TS 3.1.2.1 through TS 3.1.2.8 do not satisfy Criterion 2.  This criterion captures 
those process variables that have initial values assumed in the design basis 
accident and transient analyses, and which are monitored and controlled during 
power operation.  This criterion also includes active design features (e.g., high 
pressure/low pressure system valves and interlocks) and operating restrictions 
(e.g., pressure/temperature limits) needed to preclude unanalyzed accidents 
and transients.  TS 3.1.2.1 through TS 3.1.2.8 are used to establish and 
maintain Shutdown Margin (SDM).  The accident analyses assume the plant is 
at a specific SDM at the start of an accident.  The validity of this assumption is 
established by TSs 3.1.1.1, "Shutdown Margin – Any CEA Withdrawn," 3.1.1.2, " 
Shutdown Margin – All CEAs Fully Inserted," and 3.9.1, "Boron Concentration" 
which address SDM.  TSs 3.1.1.1, 3.1.1.2, and 3.9.1 requirements ensure the 
required SDM will be established prior to entering plant conditions (i.e., 
operating Mode) where the accidents are of concern.  Therefore, TS 3.1.2.1 
through TS 3.1.2.8 do not establish a variable, design feature, or operating 
restriction that is an initial condition of a design basis accident or transient 
analysis that either assumes the failure of or presents a challenge to the 
integrity of a fission product barrier.  
 

Criterion 3 A structure, system, or component that is part of the primary success path and 
which functions or actuates to mitigate a design basis accident or transient that 
either assumes the failure of or presents a challenge to the integrity of a fission 
product barrier. 

  
TS 3.1.2.1 through TS 3.1.2.8 do not satisfy Criterion 3.  This criterion captures 
those structures, systems, and components that are part of the primary success 
path of the safety analysis (i.e., actions required to mitigate the consequences of 
the design basis accidents and transients).  The primary success path of a 
safety analysis consists of the combinations and sequences of equipment 
needed to operate, so that the plant response to the design basis accidents and 
transients limits the consequences of these events to within the appropriate 
acceptance criteria.  Also captured by this criterion are those support and 
actuation systems that are necessary for items in the primary success path to 
successfully function.  It does not include backup and diverse equipment.  
These TSs establish and maintain SDM.  The accident analyses assume the 
plant is at a specific SDM at the start of an accident to provide sufficient time for 
the plant operators to recognize the event and terminate the event prior to a 
complete loss of SDM.  Providing sufficient time to isolate the dilution source 
prior to a complete loss of SDM is the primary success path for mitigation of this 
event.  The validity of this assumption is established by the TSs that address 
SDM (TSs 3.1.1.1, 3.1.1.2, and 3.9.1).  This ensures the required SDM will be 
established prior to entering plant conditions where the accidents are of 
concern. The Boration Systems TSs ensure the ability to regain the required 
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SDM; which, is beyond the scope of a primary success path action.  As a result, 
these proposed relocated TSs do not establish a structure, system, or 
component that is part of the primary success path and which functions or 
actuates to mitigate a design basis accident or transient that either assumes the 
failure of or presents a challenge to the integrity of a fission product barrier.  
 

Criterion 4 A structure, system, or component which operating experience or probabilistic 
risk assessment has shown to be significant to public health and safety.  

 
TS 3.1.2.1 through TS 3.1.2.8 do not satisfy Criterion 4.  This criterion captures 
only those structures, systems, and components that operating experience or 
probabilistic risk assessment has shown to be significant to public health and 
safety.  The TSs proposed for relocation do not contain constraints of prime 
importance in limiting the likelihood or severity of the accident sequences that 
are commonly found to dominate risk.  The Boration Systems, which are used to 
inject borated water to establish and maintain SDM, are not structures, systems, 
or components that operating experience or probabilistic safety assessment has 
shown to be significant to the public health and safety.  The Boration Systems 
(Chemical Volume Control (CVC) and Boric Acid Management (BAM)) 
components that function to inject borated water to establish and maintain SDM 
are not risk significant in the current Waterford Probabilistic Safety Assessment 
(PSA) for the modes for which the respective TSs are applicable.  A review of 
industry operating experience did not produce any examples where the boration 
system has had a significant adverse effect on public health and safety. 
 

Neither the Technical Specifications nor surveillance requirements for the BAMTs, BAMPs, 
Charging Pumps or their associated flow paths meet any of these criteria.  Therefore, the 
relocation of these TSs is allowed by 10 CFR 50.36.  
 
During a small or large break LOCA, boron injection is assumed via the ECCS which includes 
the High Pressure Safety Injection (HPSI) and Low Pressure Safety Injection (LPSI) pumps.  
The suction source for these pumps is the RWSP.  The operation of the Charging Pumps and 
the injection of boric acid from the BAMT do not mitigate the small break or large break LOCA.  
The required concentration, volume, and temperature of boric acid contained in the RWSP are 
contained in Waterford TS 3.5.4, "Refueling Water Storage Pool."  This specification will not be 
relocated to the TRM.  
 
The proposed change relocates TS 3.1.2.1 through TS 3.1.2.8 to the TRM. No change other 
than the relocation to the TRM is proposed.  Any change to these systems will be reviewed in 
accordance with 10 CFR 50.59 to determine if the change requires prior NRC review and 
approval. 
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4.0 REGULATORY EVALUATION 
 
4.1 Applicable Regulatory Requirements/Criteria 
 
The proposed changes relocate the Boration Systems TSs (BAMTs, BAMPs, Charging Pumps, 
and Flow Paths) to the TRM.  No other changes are being made to the affected TSs other than 
relocation.  The following is a list of the applicable 10 CFR 50, Appendix A General Design 
Criteria (GDCs) and the responses from the Waterford FSAR that are related to the Boration 
Systems TSs. 
 
CRITERION 26 - REACTIVITY CONTROL SYSTEM REDUNDANCY AND CAPABILITY 
 

CRITERION: 
Two independent reactivity control systems of different design principles shall be provided.  
One of the systems shall use control rods, preferably including a positive means for 
inserting the rods, and shall be capable of reliably controlling reactivity changes to assure 
that under conditions of normal operation, including anticipated operational occurrences, 
and with appropriate margin for malfunctions such as stuck rods, specified acceptable fuel 
design limits are not exceeded.  The second reactivity control system shall be capable of 
reliably controlling the rate of reactivity changes resulting from planned, normal power 
changes, (including xenon burnout) to assure that acceptable fuel design limits are not 
exceeded.  One of the systems shall be capable of holding the reactor core subcritical 
under cold conditions. 
 
RESPONSE: 
Two independent reactivity control systems of different design principles are provided.  
The first system, using Control Element Assemblies (CEAs), includes a positive means 
(gravity) for inserting CEAs, and is capable of reliably controlling reactivity changes to 
ensure that under conditions of normal operation, including anticipated operational 
occurrences, specified acceptable fuel design limits are not exceeded.  The CEAs can be 
mechanically driven into the core.  The appropriate margin for stuck rods is provided by 
assuming in the analyses of anticipated operational occurrences that the highest worth 
CEA is stuck out of the core. 

 
The second system, the Chemical and Volume Control System (CVCS), uses neutron 
absorbing soluble boron and is capable of reliably compensating for the rate of reactivity 
changes resulting from planned normal power changes (including xenon burnout) such 
that acceptable fuel design limits are not exceeded.  This system is capable of holding the 
reactor subcritical under cold conditions.  
 
Either system is capable of making the core subcritical from a hot operating condition, and 
holding it subcritical in the hot standby condition. 
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CRITERION 27 - COMBINED REACTIVITY CONTROL SYSTEMS CAPABILITY 
 

CRITERION: 
The reactivity control systems shall be designed to have a combined capability, in 
conjunction with poison addition by the Emergency Core Cooling System, of reliably 
controlling reactivity changes to assure that under postulated accident conditions and with 
appropriate margin for stuck rods the capability to cool the core is maintained. 
 
RESPONSE: 
The reactivity control systems provide the means for making and holding the core 
subcritical under postulated accident conditions.  Combined use of CEAs and chemical 
shim control by the Chemical and Volume Control System (CVCS) provides the shutdown 
margin required for plant cooldown and long-term xenon decay, assuming the highest 
worth CEA is stuck out of the core. 
 
During some accidents, the Safety Injection System injects concentrated boric acid into 
the Reactor Coolant System for long-term and short-term cooling and for reactivity control.   

 
CRITERION 28 - REACTIVITY LIMITS 
 

CRITERION: 
The reactivity control systems shall be designed with appropriate limits on the potential 
amount and rate of reactivity increase to assure that the effects of postulated reactivity 
accidents can neither (1) result in damage to the reactor coolant pressure boundary 
greater than limited local yielding nor (2) sufficiently disturb the core, its support structures 
or other reactor pressure vessel internals to impair significantly the capability to cool the 
core.  These postulated reactivity accidents shall include consideration of rod ejection 
(unless prevented by positive means), rod dropout, steam line rupture, changes in reactor 
coolant temperature and pressure, and cold water addition. 
 
RESPONSE: 
The bases for CEA design include ensuring that the reactivity worth of any one CEA is not 
greater than a preselected maximum value.  The CEAs are divided into two sets: a 
shutdown set, and a regulating set.  These sets are further subdivided into groups as 
necessary.  Administrative procedures and control interlocks ensure that the regulating 
groups are withdrawn only after the shutdown groups are fully withdrawn.  For the 
specified list of design bases anticipated operational occurrences, the CEA positions are 
monitored by the RPS, and a trip is initiated in the event that specified acceptable fuel 
design limits are approached.   
 
The CEAs, Reactor Regulating System, and boron charging portion of the CVCS are 
designed so that the potential amount and rate of reactivity insertion due to normal 
operation and postulated reactivity accidents do not result in: 
 

- Violation of the specified acceptable fuel design limits 
- Damage to the reactor coolant pressure boundary 
- Disruption of the core or other reactor internals sufficient to impair the effectiveness 

of emergency core cooling.  
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The RCPB and the reactor internals are designed to appropriate codes.  They can 
accommodate the static and dynamic loads associated with an inadvertent, sudden 
release of energy, such as that resulting from a CEA ejection or a steam line break, 
without rupture and with limited deformation that will not impair the capability of cooling the 
core. 

 
CRITERION 33 - REACTOR COOLANT MAKEUP 
 

CRITERION: 
A system to supply reactor coolant makeup for protection against small breaks in the 
reactor coolant pressure boundary shall be provided.  The system safety function shall be 
to assure that specified acceptable fuel design limits are not exceeded as a result of 
reactor coolant loss due to leakage from the reactor coolant pressure boundary and 
rupture of small piping or other small components which are part of the boundary.  The 
system shall be designed to assure that for onsite electric power system operation 
(assuming offsite power is not available) and for offsite electric power system operation 
(assuming onsite power is not available) the system safety function can be accomplished 
using the piping, pumps, and valves used to maintain coolant inventory during normal 
reactor operation. 
 
RESPONSE: 
Reactor coolant makeup during normal operation is provided by the CVCS.  The design 
incorporates a high degree of functional reliability by provision of redundant components 
and an alternate path for charging.  The charging pumps can be powered from either 
onsite or offsite power sources, including the onsite emergency diesel generators. 
 
There are three charging pumps associated with the CVCS.  One or more of these pumps 
is normally in operation balancing the letdown purification flow and the reactor coolant 
pump-controlled bleed-off flow rate. 
 
It is not the primary function of the CVCS to provide protection against small breaks; this 
safety function is provided by the Safety Injection System (SIS).  The CVCS does have the 
capability, with only one charging pump available (i.e., at a flow rate of 44 gallons per 
minute for a single charging pump), to supplement the HPSI pump injection flow for a 
certain range of small breaks; additionally, the CVCS is capable of replacing the flow loss 
to the Reactor Coolant System for leaks in the reactor coolant piping up to 0.50 inch 
equivalent diameter. 

 
CRITERION 55 - REACTOR COOLANT PRESSURE BOUNDARY PENETRATION 
CONTAINMENT 
 

CRITERION: 
Each line that is part of the reactor coolant pressure boundary and that penetrates primary 
reactor containment shall be provided with containment isolation valves as follows, unless 
it can be demonstrated that the containment isolation provisions for a specific class of 
lines, such as instrument lines, are acceptable on some other defined basis: 
 
a) One locked closed isolation valve inside and one locked closed isolation valve 

outside containment or, 
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b) One automatic isolation valve inside and one locked closed isolation valve outside 
containment or, 

 
c) One locked closed isolation valve inside and one automatic isolation valve outside 

containment. A simple check valve may not be used as the automatic isolation valve 
outside containment or, 

 
d) One automatic isolation valve inside and one automatic isolation valve outside 

containment. A simple check valve may not be used as the automatic isolation valve 
outside containment. 

 
Isolation valves outside containment shall be located as close to containment as practical 
and upon loss of actuating power, automatic isolation valves shall be designed to take the 
position that provides greater safety. 
 
Other appropriate requirements to minimize the probability or consequences of an 
accidental rupture of these lines or of lines connected to them shall be provided as 
necessary to assure adequate safety.  Determination of the appropriateness of these 
requirements such as higher quality in design, fabrication, and testing, additional 
provisions for in-service inspection, protection against more severe natural phenomena, 
and additional isolation valves and containment, shall include consideration of the 
population density, use characteristics, and physical characteristics of the site environs. 
 
RESPONSE: 
Except for the safety injection and CVCS charging lines, the reactor coolant pressure 
boundary as defined in 10 CFR 50 is located within the containment.  The safety injection 
and CVCS charging lines are closed seismic Category I piping systems outside 
containment with isolation valves that meet the isolation criteria of GDC 55.  Isolation 
valves are located as close to the containment as practical. 
 

The proposed change only relocates the Boration Systems TSs to the TRM with no other 
changes.  None of the responses to the criterion above are affected by this change.  Therefore, 
the proposed change does not affect compliance with these regulations or guidance and will 
continue to ensure that the lowest functional capabilities or performance levels of equipment 
required for safe operation are met.   
 
4.2 Precedent 
 
This LAR is based on similar LARs approved for Arkansas Nuclear One, Unit 2 (ANO-2) on 
January 31, 2001 (Reference 1) and Seabrook Unit 1 on October 3, 2003 (Reference 2).  Both 
Waterford and ANO-2 are Combustion Engineering plants with similar Boration Systems and the 
Boration System design basis; and Seabrook is a Westinghouse plant with a similar Boration 
System design basis.   
 
In addition, Combustion Engineering, Westinghouse, and Babcock and Wilcox plants that have 
converted to the Improved Standard Technical Specifications have relocated the Boration 
System TSs to the TRM.   
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4.3 No Significant Hazards Consideration Analysis 
 
Entergy Operations, Inc. (Entergy) has evaluated the proposed changes to the Technical 
Specifications (TSs) using the criteria in 10 CFR 50.92 and has determined that the proposed 
changes do not involve a significant hazards consideration. 
 
Entergy proposes a change to the Waterford 3 (W3) TSs that would relocate TS 3.1.2.1, TS 
3.1.2.2, TS 3.1.2.3, TS 3.1.2.4, TS 3.1.2.5, TS 3.1.2.6, TS 3.1.2.7, and TS 3.1.2.8 (including all 
associated Limiting Condition for Operations, Actions, Surveillance Requirements, and Figures) 
to the W3 Technical Requirements Manual (TRM). 
 
Basis for no significant hazards consideration determination:  As required by 10 CFR 50.91(a), 
Entergy analysis of the issue of no significant hazards consideration is presented below: 
 
1. Does the proposed change involve a significant increase in the probability or consequences 

of an accident previously evaluated? 
 

Response:  No 
 

The Boration Systems (i.e., Boric Acid Makeup Tanks (BAMTs), Boric Acid Makeup Pumps 
(BAMPs), and Charging Pumps), are part of the Chemical Volume Control System (CVCS); 
which functions to maintain Reactor Coolant System (RCS) inventory and chemistry.  The 
relocation of the Boration Systems TSs to the TRM will not alter the functions of the 
Boration Systems.  During accident conditions when a boration source is required for 
accident mitigation, the Refueling Water Storage Pool (RWSP) provides suction for the 
High Pressure Safety Injection (HPSI) and Low Pressure Safety Injection (LPSI) pumps.  
The CVCS boration systems do not mitigate any accidents.  Therefore, the dose 
consequences associated with accident analysis will be unchanged.  The HPSI and LPSI 
pumps, and RWSP are required by Technical Specifications. 
  
Based on an evaluation of the criterion listed in 10 CFR 50.36(c)(2)(ii), the relocation of the 
CVCS Boration Systems TSs to the TRM is acceptable.  No changes will be made to these 
systems that will affect their current operation.  
 
Therefore, this change does not involve a significant increase in the probability of 
consequences of any accident previously evaluated. 

 
2. Does the proposed change create the possibility of a new or different kind of accident from 

any accident previously evaluated? 
 

Response:  No 
 
The design and functions of the Boric Acid Makeup Tanks, Boric Acid Makeup Pumps, 
Charging Pumps and associated flow paths will not be changed by the relocation of the 
Boration Systems TSs to the TRM.  These systems are not accident initiators.  The 
proposed change does not result in any physical alterations to the plant configuration, no 
new structure, system, or component (SSC) is added, no SSC interfaces are modified, and 
no changes to any design function of an SSC or the methods of SSC operation are being 
made.   
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Because the proposed amendment will not change the design, configuration or method of 
operation of the plant, it will not create the possibility of a new or different kind of accident.  
 
Safety Analysis Report (SAR) Chapter 15 provides the analysis of accidents that are 
considered credible.  These accidents were evaluated in relationship to relocating these 
specifications to the TRM.  Boric acid injection via the CVCS system was not credited in 
mitigating any of these accidents.  
 
Therefore, this change does not create the possibility of a new or different kind of accident 
from any previously evaluated. 

 
 
3. Does the proposed change involve a significant reduction in a margin of safety? 
 

Response:  No 
 
The movement of these TSs to the TRM does not change any of the requirements of the 
existing TSs or surveillance requirements.  The proposed change does not change the 
design function for any of these components.  Additionally, none of the Boration Systems 
are required to mitigate any design basis accident. The systems are used to maintain RCS 
chemistry and inventory and this function will be maintained.  
 
Therefore, this change does not involve a significant reduction in the margin of safety. 

 
Based upon the reasoning presented above, Entergy concludes that the requested change 
involves no significant hazards consideration, as set forth in 10 CFR 50.92(c), "Issuance of 
Amendment." 
 
4.4 Conclusions 
 
In conclusion, based on the considerations discussed above, (1) there is reasonable assurance 
that the health and safety of the public will not be endangered by operation in the proposed 
manner, (2) such activities will be conducted in compliance with the Commission’s regulations, 
and (3) the issuance of the amendment will not be inimical to the common defense and security 
or to the health and safety of the public. 
 
5.0 ENVIRONMENTAL CONSIDERATION 
 
The proposed change would change a requirement with respect to installation or use of a facility 
component located within the restricted area, as defined in 10 CFR Part 20, and would change 
an inspection or surveillance requirement.  However, the proposed change does not involve 
(i) a significant hazards consideration, (ii) a significant change in the types or significant 
increase in the amounts of any effluents that may be released offsite, or (iii) a significant 
increase in individual or cumulative occupational radiation exposure.  Accordingly, the proposed 
change meets the eligibility criterion 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 change. 
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REACTIVITY CONTROL SYSTEMS 

3/4.1.2 BORA TION SYSTEMS 

FLOW PATHS-SHUTDOWN 

LIMITING CONDITION FOR OPERATION 

3.1.2.1 As a minimum, one of the following boron injection flow paths shall be 
OPERABLE and capable of being powered from an OPERABLE emergency power source: 

a. A flow path from the boric acid makeup tank via either a boric acid 
makeup pump or a gravity feed connection and any charging pump to the 
Reactor Coolant System if the boric acid makeup tank in 
Specification 3.1.2. 7a. is OPERABLE, or 

b. The flow path from the refueling water storage pool via either a 
charging pump or a high pressure safety injection pump to the 
Reactor Coolant System if the refueling water storage pool in Specification 
3.1.2.?b. is OPERABLE. 

APPLICABILITY: MODES 5 and 6. 

ACTION: 

With none of the above flow paths OPERABLE or capable of being powered from an 
OPERABLE emergency power source, suspend all operations involving CORE 
ALTERATIONS or positive reactivity changes.* 

SURVEILLANCE REQUIREMENTS 

4.1.2.1 At least one of the above required flow paths shall be demonstrated OPERABLE in 
accordance with the Surveillance Frequency Control Program by verifying that each valve 
(manual, power-operated, or automatic) in the flow path that is not locked, sealed, or otherwise 
secured in position, is in its correct position. 

* Plant temperature changes are allowed provided the temperature change is accounted for in 
the calculated SHUTDOWN MARGIN. 
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REACTIVITY CONTROL SYSTEMS 

FLOW PATHS -OPERATING 

LIMITING CONDITION FOR OPERATION 

3.1.2.2 At least two boron injection flow paths to the RCS via the charging 
pumps shall be OPERABLE. The following flow paths may be used: 

a. With the contents of either boric acid makeup tank in accordance 
with Figure 3.1-1, the following flow paths shall be OPERABLE: 

1. One flow path from an acceptable boric acid makeup tank via 
its boric acid makeup pump; and 

2. One flow path from an acceptable boric acid makeup tank via 
its gravity feed valve; or 

b. With the combined contents of both boric acid makeup tanks in accor-
dance with Figure 3.1-2, both of the following flow paths shall be 
OPERABLE: 

1. One flow path consisting of both boric acid makeup pumps, and 

2. One flow path consisting of both gravity feed valves. 

APPLICABILITY: MODES 1, 2, 3, and 4. 

ACTION: 

With only one of the above required boron injection flow paths to the Reactor 
Coolant System OPERABLE, restore at least two boron injection flow paths to the 
Reactor Coolant System to OPERABLE status within 72 hours or be in at least HOT 
STANDBY and borated to a SHUTDOWN MARGIN equivalent to the requirements of 
Specification 3.1.1.1 or 3.1.1.2, whichever is applicable, within the next 
6 hours; restore at least two flow paths to OPERABLE status within the next 
7 days or be in COLD SHUTDOWN within the next 30 hours. 

SURVEILLANCE REQUIREMENTS 

4.1.2.2 At least two of the above required flow paths shall be demonstrated 
OPERABLE: 

a. By verifying that each valve (manual, power-operated, or automatic) in the flow path 
that is not locked, sealed, or otherwise secured in position, is in its correct position in 
accordance with the Surveillance Frequency Control Program. 

b. By verifying that each automatic valve in the flow path actuates to its 
correct position on an SIAS test signal in accordance with the Surveillance 
Frequency Control Program. 

c. By verifying that the flow path required by Specification 3.1.2.2a.1 and 3.1.2.2a.2 
delivers at least 40 gpm to the Reactor Coolant System in accordance with the 
Surveillance Frequency Control Program. 
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REACTIVITY CONTROL SYSTEMS 

CHARGING PUMPS - SHUTDOWN 

LIMITING CONDITION FOR OPERATION 

3.1.2.3 At least one charging pump or one high pressure safety injection pump in the boron 
injection flow path required OPERABLE pursuant to Specification 3.1.2.1 shall be OPERABLE and 
capable of being powered from an OPERABLE emergency power source. 

APPLICABILITY: MODES 5 and 6. 

ACTION: 

With no charging pump or high pressure safety injection pump OPERABLE or capable of being 
powered from an OPERABLE emergency power source, suspend all operations involving CORE 
ALTERATIONS or positive reactivity changes.* 

SURVEILLANCE REQUIREMENTS 

4.1.2.3 No additional Surveillance Requirements other than those required by the INSERVICE 
TESTING PROGRAM. 

* Plant temperature changes are allowed provided the temperature change is accounted for in 
the calculated SHUTDOWN MARGIN. 

WATERFORD - UNIT 3 3/4 1-8 AMENDMENT NO. 185, 189,250 

CED
Line

CED
Line



REACTIVITY CONTROL SYSTEMS 

CHARGING PUMPS - OPERATING 

LIMITING CONDITION FOR OPERATION 

3.1.2.4 At least two independent charging pumps shall be OPERABLE. 

APPLICABILITY: MODES 1, 2, 3, and 4. 

ACTION: 

With only one charging pump OPERABLE, restore at least two charging pumps to 
OPERABLE status within 72 hours or be in at least HOT STANDBY and borated to a 
SHUTDOWN MARGIN equivalent to the requirements of Specification 3.1.1.1 or 
3.1.1.2, whichever is applicable, within the next 6 hours; restore at least 
two charging pumps to OPERABLE status within the next 7 days or be in COLD 
SHUTDOWN within the next 30 hours. 

SURVEILLANCE REQUIREMENTS 

4.1.2.4 Each required charging pump shall be demonstrated OPERABLE by verifying that each 
charging pump starts in response to an SIAS test signal in accordance with the Surveillance 
Frequency Control Program. 
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REACTIVITY CONTROL SYSTEMS 

BORIC ACID MAKEUP PUMPS - SHUTDOWN 

LIMITING CONDITION FOR OPERATION 

3.1.2.5 At least one boric acid makeup pump shall be OPERABLE and capable of being 
powered from an OPERABLE emergency bus if only the flow path through the boric acid pump 
in Specification 3.1.2.1 a. is OPERABLE. 

APPLICABILITY: MODES 5 and 6. 

ACTION: 

With no boric acid makeup pump OPERABLE as required to complete the flow path of 
Specification 3.1.2.1a., suspend all operations involving CORE ALTERATIONS or positive 
reactivity changes. * 

SURVEILLANCE REQUIREMENTS 

4.1.2.5 No additional Surveillance Requirements other than those required by the INSERVICE 
TESTING PROGRAM. 

* Plant temperature changes are allowed provided the temperature change is accounted for in 
the calculated SHUTDOWN MARGIN. 
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REACTIVITY CONTROL SYSTEMS 

BORIC ACID MAKEUP PUMPS - OPERATING 

LIMITING CONDITION FOR OPERATION 

3.1.2.6 At least the boric acid makeup pump(s) in the boron injection flow 
path(s) required OPERABLE pursuant to Specification 3.1.2.2a. shall be OPERABLE 
and capable of being powered from an OPERABLE emergency bus if the flow path 
through the boric acid pump(s) in Specification 3.1.2.2a. is OPERABLE. 

APPLICABILITY: MODES 1, 2, 3, and 4. 

ACTION: 

With one boric acid makeup pump required for the boron injection flow path(s) 
pursuant to Specification 3.1.2.2a. inoperable, restore the boric acid makeup 
pump to OPERABLE status within 72 hours or be in at least HOT STANDBY within 
the next 6 hours and borated to a SHUTDOWN MARGIN equivalent to the require-
ments of Specification 3.1.1.1 or 3.1.1.2, whichever is applicable, restore 
the above required boric acid makeup pump(s) to OPERABLE status within the next 
7days or be in COLD SHUTDOWN within the next 30 hours. 

SURVEILLANCE REQUIREMENTS 

4.1.2.6 Each required boric acid makeup pump shall be demonstrated OPERABLE 
by verifying that each boric acid makeup pump starts in response to an SIAS test signal in 
accordance with the Surveillance Frequency Control Program. 
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REACTIVITY CONTROL SYSTEMS 

BORATED WATER SOURCES- SHUTDOWN 

LIMITING CONDITION FOR OPERATION 

3.1.2.7 As a minimum, one of the following borated water sources shall be OPERABLE: 

a. One boric acid makeup tank with a boron concentration between 4900 ppm 
and 6125 ppm and a minimum borated water volume of 36% indicated 
level. 

b. The refueling water storage pool (RWSP) with: 

1. A minimum contained borated water volume of 12% indicated level, and 

2. A minimum boron concentration of 2050 ppm. 

APPLICABILITY: MODES 5 and 6. 

ACTION: 

With no borated water sources OPERABLE, suspend all operations involving CORE 
AL TERA TIONS or positive reactivity changes. * 

SURVEILLANCE REQUIREMENTS 

4.1.2.7 The above required borated water source shall be demonstrated 
OPERABLE: 

a. In accordance with the Surveillance Frequency Control Program when the Reactor 
Auxiliary Building air temperature is less than 55 ° F by verifying the boric acid 
makeup tank solution is greater than or equal to 60 ° F (when it is the source of 
borated water). 

b. In accordance with the Surveillance Frequency Control Program by: 

1. Verifying the boron concentration of the water, and 

3. Verifying the contained borated water volume of the tank. 

* Plant temperature changes are allowed provided the temperature change is accounted for in 
the calculated SHUTDOWN MARGIN. 
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REACTIVITY CONTROL SYSTEMS 

BORATED WATER SOURCES- OPERATING 

LIMITING CONDITION FOR OPERATION 

3.1.2.8 Each of the following borated water sources shall be OPERABLE: 

a. At least one of the following sources: 

1) One boric acid makeup tank, with the tank contents in accordance 
with Figure 3.1-1, or 

2) Two boric acid makeup tanks, with the combined contents of the 
tanks in accordance with Figure 3.1-2, and 

b. The refueling water storage pool in accordance with Specification 3.5.4. 

APPLICABILITY: MODES 1, 2, 3, and 4. 

ACTION: 

a. With the above required boric acid makeup tank(s) inoperable, restore the tank(s) to 
OPERABLE status within 72 hours or be in at least HOT STANDBY within the next 6 
hours and borated to a SHUTDOWN MARGIN equivalent to the requirements of 
Specification 3.1.1.1 or 3.1.1.2, whichever is applicable; restore the above required 
boric acid makeup tank(s) to OPERABLE status within the next 7 days or be in . 
COLD SHUTDOWN within the next 30 hours. 

b. With the refueling water storage pool inoperable, restore the pool 
to OPERABLE status within 1 hour or be in at least HOT STANDBY 
within the next 6 hours and in COLD SHUTDOWN within the following 30 hours. 

SURVEILLANCE REQUIREMENTS 

4.1.2.8 Each borated water source shall be demonstrated OPERABLE: 

a. In accordance with the Surveillance Frequency Control Program by verifying the boric 
acid makeup tank solution temperature is greater than or equal to 60 ° F when the 
Reactor Auxiliary Building air temperature is less than 55 ° F. 

b. In accordance with the Surveillance Frequency Control Program by: 

1. Verifying the boron concentration in the water, and 

2. Verifying the contained borated water volume of the water source. 
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REQUIRED STORED BORIC ACID VOLUME
AS A FUNCTION OF CONCENTRATION

(VOLUME OF ONE BAMT)
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REQUIRED STORED BORIC ACID VOLUME
AS A FUNCTION OF CONCENTRATION

(COMBINED VOLUME OF TWO BAMT)
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AMENDMENT NO. 10, 129
CHANGE NO. 19, 38 WATERFORD - UNIT 3 B 3/4 1-2

REACTIVITY CONTROL SYSTEMS

BASES                                                                                                                                         

3/4.1.2  BORATION SYSTEMS
º(DRN 04-1243, Ch. 38)

The boron injection system ensures that negative reactivity control is available during
each mode of facility operation.  The components required to perform this function include (1)
borated water sources, (2) charging pumps, (3) separate flow paths, (4) boric acid makeup
pumps, and (5) an emergency power supply from OPERABLE diesel generators. 
»(DRN 04-1243, Ch. 38)

With the RCS average temperature above 200°F, a minimum of two separate and
redundant boron injection systems are provided to ensure single functional capability in the 
event an assumed failure renders one of the systems inoperable.  Allowable out-of-service
periods ensure that minor component repair or corrective action may be completed without 
undue risk to overall facility safety from injection system failures during the repair period. 
º(DRN 04-1243, Ch. 38)

The boration capability is sufficient to provide a SHUTDOWN MARGIN of 5.15%
delta k/k with zenon-free conditions, RCS temperature greater than 200°F, and letdown
secured.  The maximum expected boration capability requirement occurs at EOL from full power 
equilibrium xenon conditions assuming the most reactive CEA stuck out of the core and requires
boric acid solution from the boric acid makeup tanks in the allowable concentrations and 
volumes of Specification 3.1.2.8 plus 10,064 gallons of 2050 ppm borated water from the
refueling water storage pool.  The higher limit of 83% indicated is specified to be consistent with
Specification 3.5.4 in order to meet the ECCS requirements. 
»(DRN 04-1243, Ch. 38)
º(DRN 03-375, Ch.19)

With the RCS temperature below 200°F one injection system is acceptable without 
single failure consideration on the basis of the stable reactivity condition of the reactor and the
additional restrictions prohibiting CORE ALTERATIONS and positive reactivity changes in the
event the single injection system becomes inoperable.  Temperature changes in the RCS 
impose reactivity changes by means of the moderator temperature coefficient.  Plant 
temperature changes are allowed provided the temperature change is accounted for in the
calculated SDM.  This will require a new SDM calculation be performed if the current SDM
calculation does not bound the temperature change.  Small changes in RCS temperature are
unavoidable and so long as the required SDM is maintained during these changes, any positive
reactivity additions will be limited to acceptable levels.  Introduction of temperature changes 
must be evaluated to ensure they do not result in a loss of required SDM.
»(DRN 03-375, Ch. 19)
º(DRN 04-1243, Ch. 38)

The boron capability required below 200°F is based upon providing a 2% delta k/k
SHUTDOWN MARGIN after xenon decay and cooldown from 200°F to 140°F.  This condition
requires either 1,727 gallons of 2050 ppm borated water from the refueling water storage pool
or boric acid solution from the boric acid makeup tanks in accordance with the requirements of
Specification 3.1.2.7. 
»(DRN 04-1243, Ch. 38)
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REACTIVITY CONTROL SYSTEMS 
 
BASES                                                                                                                         
 
BORATION SYSTEMS (Continued) 
º(DRN 04-1243, Ch. 38) 

The contained water volume limits include allowance for water not  
available because of discharge line location, instrument tolerances, and other  
physical characteristics.  The unusable water volume in one Boric Acid Makeup Tank is half the 
unusable water volume when using two Boric Acid Makeup Tanks.  Consequently, Figures 3.1-1 and 
3.1-2 are provided for using one or two Boric Acid Makeup Tanks to satisfy the requirements of TS 
3.1.2.2 and 3.1.2.8. 
 

The 60 °F minimum Boric Acid Makeup Tank solution indicated temperature limit insures that 
the boron will not precipitate even at the maximum allowed boron concentration when instrument 
accuracies are considered.  The precipitation temperature at the maximum allowed Boric Acid 
Makeup Tank boron concentration is 50.2 °F.  The 60 °F minimum indicated temperature limit also 
insures that the minimum Boric Acid Makeup Tank solution temperature assumed in the safety 
analysis (49 °F) is bounded.  The 55 °F Reactor Auxiliary Building temperature prerequisite for 
monitoring Boric Acid Makeup Tank solution temperature is acceptable due to the increased accuracy 
of the Reactor Auxiliary Building temperature indications available on the plant monitoring computer. 
»(DRN 04-1243, Ch. 38) 
 

The OPERABILITY of one boron injection system during REFUELING ensures  
that this system is available for reactivity control while in MODE 6.  
 
º(DRN 04-1243, Ch. 38) 
»(DRN 04-1243, Ch. 38) 
 
è(LBDCR 16-046, Ch. 86) 

 The Surveillance Frequency is controlled under the Surveillance Frequency Control Program. 
ç(LBDCR 16-046, Ch. 86) 
 
3/4.1.2.9  BORON DILUTION  
 

This specification is provided to prevent a boron dilution event, and to  
prevent a loss of SHUTDOWN MARGIN should an inadvertent boron dilution event  
occur.  Due to boron concentration requirements for the RWSP and boric acid  
makeup tanks, the only possible boron dilution that would remain undetected by  
the operator occurs from the primary makeup water through the CVCS system.  
Isolating this potential dilution path or the OPERABILITY of the startup  
channel high neutron flux alarms, which alert the operator with sufficient  
time available to take corrective action, ensures that no loss of SHUTDOWN  
MARGIN and unanticipated criticality occur.  
 

The ACTION requirements specified in the event startup channel high  
neutron flux alarms are inoperable provide an alternate means to detect boron  
dilution by monitoring the RCS boron concentration to detect any changes.  The  
frequencies specified in the COLR provide the operator sufficient time to  
recognize a decrease in boron concentration and take appropriate corrective  
action without loss of SHUTDOWN MARGIN.  More frequent checks are required  
with more charging pumps in operation due to the higher potential boron  
dilution rate. 
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