
Boron Concentration 
3.9.1

3.9 REFUELING OPERATIONS 

3.9.1 Boron Concentration

LCO 3.9.1 

APPLICABILITY:

Boron concentration of the Reactor Coolant System (RCS), the 
fuel transfer canal, and the refueling cavity shall be 
maintained within the limit specified in Core Operating 
Limits Report (COLR).  

MODE 6.

--NOTE 
Only applicable to the fuel transfer canal and the refueling cavity when 
connected to the RCS.  

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Boron concentration A.1 Suspend CORE Immediately 

not within limit. ALTERATIONS.  

AND 

A.2 Suspend positive Immediately 
reactivity additions.  

AND 

A.3 Initiate actions to Immediately 
restore boron 
concentration to within 
limits.
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Boron Concentration 
3.9.1

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.9.1.1 Verify boron concentration is within 72 hours 
the limit specified in the COLR.
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Boron Concentration 
3.9.1
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Unborated Water Source Flow Paths 
3.9.2

3.9 REFUELING OPERATIONS 

3.9.2 Unborated Water Source Flow Paths

LCO 3.9.2 

APPLICABILITY:

Each unborated water source flow path shall be isolated.  

MODE 6.

ACTIONS

--NOTE 
Separate condition entry is allowed for each unborated water source flow path.  
------------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME 

A. ----- NOTE ----- A.1 Suspend CORE Immediately 
Required Action A.3 ALTERATIONS.  
must be completed 
whenever Condition A AND 
is entered.  

A.2 Initiate actions to Immediately 
isolate flow paths.  

One or more flow 
paths not isolated. AND 

A.3 Perform SR 3.9.1.1, 4 hours 
(boron concentration 
verification).
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Unborated Water Source Flow Paths 
3.9.2

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.9.2.1 Verify each unborated water source flow 31 days 
path is isolated by at least one valve 
secured in the closed position.
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Nuclear Instrumentation 
3.9.3

3.9 REFUELING OPERATIONS 

3.9.3 Nuclear Instrumentation

LCO 3.9.3 

APPLICABILITY:

Two source range neutron flux monitors shall be OPERABLE.  

MODE 6.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One required source A.1 Suspend CORE Immediately 
range neutron flux ALTERATIONS.  
monitor inoperable.  

AND 

A.2 Suspend operations that Immediately 
would cause 
introduction into the 
RCS, coolant with boron 
concentration less than 
required to meet the 
boron concentration of 
LCO 3.9.1.  

B. Two required source B.1 Initiate action to Immediately 
range neutron flux restore one source 
monitors inoperable, range neutron flux 

monitor to OPERABLE 
status.  

AND 

B.2 Perform SR 3.9.1.1, Once per 
(Boron Concentration 12 hours 
Verification).
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Nuclear Instrumentation 
3.9.3

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.9.3.1 Perform a CHANNEL CHECK. 12 hours 

SR 3.9.3.2 ----------------- NOTE--------------
Neutron detectors are excluded from 
CHANNEL CALIBRATION.  

Perform CHANNEL CALIBRATION. 24 months
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Refueling Cavity Water Level 
3.9.4

3.9 REFUELING OPERATIONS 

3.9.4 Refueling Cavity Water Level

LCO 3.9.4 

APPLICABILITY:

Refueling Cavity Water Level shall be maintained > 23 ft.  
above the top of the reactor vessel flange.  

During movement of irradiated fuel assemblies within 
containment.

ACTIONS 

------------------------------------- NOTE-------------------------------
LCO 3.0.8 is not applicable.  

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Refueling cavity A.1 Suspend movement of Immediately 
water level not irradiated fuel 
within limit, assemblies within 

containment.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.9.4.1 Verify that refueling cavity water 24 hours 
level is > 23 ft. above the top of 
reactor vessel flange.
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Containment Penetrations 
3.9.5

3.9 REFUELING OPERATIONS 

3.9.5 Containment Penetrations

LCO 3.9.5

APPLICABILITY:

The containment penetrations shall be in the following 
status: 

a. The equipment hatches closed and held in place by 
[four] bolts or, if open, the containment air 
filtration system (VFS) shall be OPERABLE and 
operating; 

b. One door in each air lock closed or, if open, the VFS 
shall be OPERABLE and operating; 

c. The containment spare penetrations closed or, if open, 
the VFS shall be OPERABLE and operating; 

d. Each penetration'providing direct access from the 
containment atmosphere to the outside atmosphere 
either: 

1. Closed by a manual or automatic isolation valve, 
blind flange, or equivalent, or 

2. Capable of being closed by an OPERABLE Containment 
Isolation signal.  

----------------------- --NOTE ----------------------
Penetration flow path(s) providing direct access from the 
containment atmosphere to the outside atmosphere may be 
unisolated under administrative controls.

During movement of irradiated fuel assemblies within 
containment.

ACTIONS 

----------------------NOTE 
LCO 3.0.8 is not applicable.
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Containment Penetrations 3.9.5

CONDITION REQUIRED ACTION COMPLETION TIME 

A. LCO not met. A.1 Suspend movement of Immediately 
irradiated fuel 
assemblies within 
containment.
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Containment Penetrations 
3.9.5 
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Containment Penetrations 
3.9.5

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.9.5.1 Verify each required containment 7 days 
penetration is in the required status.  

SR 3.9.5.2 ---------------- NOTE ---------------
Not required to be met for containment 
purge and exhaust valve(s) in 
penetrations closed to comply with 
LCO 3.9.4.c.i.  

Verify each required containment purge In accordance 
and exhaust valve actuates to the with the 
isolation position on a manual Inservice Test 
actuation signal. Program 

SR 3.9.5.3 Verify the VFS can maintain a negative 24 months 
pressure (S [-0.125] inches water gauge 
relative to outside atmospheric 
pressure) in the area enclosed by the 
containment and alternate barrier.  

SR 3.9.5.4 Operate each VFS train for > 10 Within 31 days 
continuous hours with the heaters prior to fuel 
operating. movement or core 

alterations
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VFS 
3.9.6

3.9 REFUELING OPERATIONS 

3.9.6 Containment Air Filtration System (VFS)

LCO 3.9.6 

APPLICABILITY:

One VFS exhaust subsystem shall be OPERABLE.  

During movement of irradiated fuel assemblies in the fuel 
building.

ACTIONS 

------------------------------------- NOTE -----------------------------
LCOs 3.0.3 and 3.0.8 are not applicable.  

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Required VFS A.1 Suspend movement of Immediately 
exhaust subsystem irradiated fuel 
inoperable, assemblies in the fuel 

building.
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VFS 
3.9.6

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.9.6.1 Operate each VFS exhaust subsystem for Within 31 days 
> 10 continuous hours with the heaters prior to fuel 
operating. movement 

SR 3.9.6.2 Verify the VAS fuel handling area 24 months 
subsystem aligns to the VFS exhaust 
subsystem on an actual or simulated 
actuation signal.  

SR 3.9.6.3 Verify one VFS exhaust subsystem can 24 months 
maintain a negative pressure 
(• [-0.125] inches water gauge relative 
to outside atmospheric pressure) in the 
fuel handling area.
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Design Features 
4.0 

4.0 DESIGN FEATURES 

4.1 Site 

[Not applicable to AP1000 Design Certification. Site specific 
information to be provided by COL Applicant.] 

4.1.1 Site and Exclusion Boundaries 

[This information will be provided by the combined license 
applicant.] 

4.1.2 Low Population Zone (LPZ) 

[This information will be provided by the combined license 
applicant.] 

4.2 Reactor Core 

4.2.1 Fuel Assemblies 

The reactor shall contain 157 fuel assemblies. Each assembly 
shall consist of a matrix of fuel rods clad with a zirconium based 

> alloy and containing an initial composition of natural or slightly 

enriched uranium dioxide (UO2 ) as fuel material. Limited 
substitutions of zirconium based alloy or stainless steel filler 

rods for fuel rods, in accordance with approved applications of 

fuel rod configurations, may be used. Fuel assemblies shall be 

limited to those fuel designs that have been analyzed with 
applicable NRC staff approved codes and methods and shown by tests 
or analyses to comply with fuel safety design bases. A limited 

number of lead test assemblies that have not completed 
representative testing may be placed in nonlimiting core regions.  

4.2.2 Control Rod and Gray Rod Assemblies 

The reactor core shall contain 53 Rod Cluster Control Assemblies 
(RCCAs), each with 24 rodlets/RCCA. The RCCA absorber material 
shall be silver indium cadmium as approved by the NRC.  

Additionally, there are 16 low worth Gray Rod Cluster Assemblies 

(GRCAs), with 24 rodlets/GRCA, which, in conjunction with the 

RCCAs, are used to augment MSHIM load follow operation.  

(continued)
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Design Features 
4.0 

4.0 DESIGN FEATURES (continued) 

4.3 Fuel Storage 

4.3.1 Criticality 

4.3.1.1 The spent fuel storage racks are designed and shall be 
maintained with: 

a. Fuel assemblies having a maximum U-235 enrichment of 
5.0 weight percent.  

b. kgf f 0.95 if fully flooded with unborated water 
which includes an allowance for uncertainties as 
described in Section 9.1, "Fuel Storage and 
Handling." 

c. A nominal [10.90 inch] center-to-center distance 
between fuel assemblies placed in the spent fuel 
storage racks.  

4.3.1.2 The new fuel storage racks are designed and shall be 
maintained with: 

a. Fuel assemblies having a maximum U-235 enrichment of 
5.0 weight percent.  

b. kff < 0.95 if fully flooded with unborated water 
which includes an allowance for uncertainties as 
described in Section 9.1, "Fuel Storage and 
Handling." 

c. keff < 0.98 if moderated by aqueous foam which 
includes an allowance for uncertainties as described 
in Section 9.1, "Fuel Storage and Handling." 

d. A nominal [10.90] inch center-to-center distance 
between fuel assemblies placed in the new fuel 
storage racks.  

4.3.2 Drainage 

The spent fuel pool is designed and shall be maintained to prevent 
inadvertent draining of the pool below a minimum water depth of 
> 23 ft. above the surface of the fuel storage racks.  

4.3.3 Capacity 

The spent fuel pool is designed and shall be maintained with a 
storage capacity limited to no more than [616] fuel assemblies.  
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Responsibility 
5.1 

5.0 ADMINISTRATIVE CONTROLS 

5.1 Responsibility 

5.1.1 The [Plant Manager] shall be responsible for overall unit 
operations and shall delegate in writing the succession to this 
responsibility during his absence.  

The [Plant Manager] or his designee shall approve, prior to 
implementation, each proposed test, experiment or modification to 
systems or equipment that affect nuclear safety.  

5.1.2 The [Shift Supervisor (SS)] shall be responsible for the control 
room command function. During any absence of the [SS] from the 
control room while the unit is in MODE 1, 2, 3, or 4, an 
individual with an active Senior Reactor Operator (SRO) license 
shall be designated to assume the control room command function.  
During any absence of the [SS] from the control room while the 
unit is in MODE 5 or 6, an individual with an active SRO license 
or Reactor Operator license shall be designated to assume the 
control room command function.
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Organization 
5.2 

5.0 ADMINISTRATIVE CONTROLS 

5.2 Organization 

5.2.1 Onsite and Offsite Organizations 

Onsite and offsite organizations shall be established for unit 
operation and corporate management, respectively. The onsite and 
offsite organizations shall include the positions for activities 
affecting safety of the nuclear power plant.  

a. Lines of authority, responsibility, and communication shall 
be defined and established throughout highest management 
levels, intermediate levels, and all operating organization 
positions. These relationships shall be documented and 
updated, as appropriate, in organization charts, functional 
descriptions of departmental responsibilities and 
relationships, and job descriptions for key personnel 
positions, or in equivalent forms of documentation. These 
requirements including the plant-specific titles of those 
personnel fulfilling the responsibilities of the positions 
delineated in these Technical Specifications shall be 
documented in the [FSAR/QA Plan]; 

b. The [Plant Manager] shall be responsible for overall safe 
operation of the plant and shall have control over those 
onsite activities necessary for safe operation and 
maintenance of the plant; 

c. A specified corporate officer shall have corporate 
responsibility for overall plant nuclear safety and shall 
take any measures needed to ensure acceptable performance of 
the staff in operating, maintaining, and providing technical 
support to the plant to ensure nuclear safety; and 

d. The individuals who train the operating staff, carry out 
health physics, or perform quality assurance functions may 
report to the appropriate onsite manager; however, these 
individuals shall have sufficient organizational freedom to 
ensure their independence from operation pressures.  

5.2.2 Unit Staff 

[Reviewer's Note: Determination of the unit staff positions, 
numbers, and qualifications are the responsibility of the COL 
applicant. Input provided in WCAP-14694, Revision 0, for the MCR 
staff and WCAP-14655, Revision 1, for other than the MCR staff 
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Organization 
5.2 

will be used in the determination. Each of the following 
paragraphs may need to be corrected to specify the plant staffing 
requirements.] 

(continued)
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Organization 
5.2
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Organization 
5.2 

5.2 Organization 

5.2.2 Unit Staff (continued) 

The unit staff organization shall include the following: 

a. A non-licensed operator shall be assigned to each reactor 
containing fuel and an additional non-licensed operator 
shall be assigned for each control room from which a reactor 
is operating in MODE 1, 2, 3, or 4.  

b. Shift crew composition may be less than the minimum 
requirement of 10 CFR 50.54(m)(2)(i) and 5.2.2.a and 5.2.2.g 
for a period of time not to exceed 2 hours in order to 
accommodate unexpected absence of on-duty shift crew members 
provided immediate action is taken to restore the shift crew 
composition to within the minimum requirements.  

c. A radiation protection technician shall be on site when fuel 
is in the reactor. The position may be vacant for not more 
than 2 hours, in order to provide for unexpected absence, 
provided immediate action is taken to fill the required 
position.  

d. Administrative procedures shall be developed and implemented 
to limit the working hours of unit staff who perform safety 

> I related functions (e.g., licensed Senior Reactor Operators 
(SROs), licensed Reactor Operators (ROs), health physicists, 
auxiliary operators, and key maintenance personnel).  

The controls shall include guidelines on working hours that 
ensure adequate shift coverage shall be maintained without 
routine heavy use of overtime.  

Any deviation from the above guidelines shall be authorized 
in advance by the plant manager or the plant manager's 
designee, in accordance with approved administrative 
procedures, and with documentation of the basis for granting 
the deviation. Routine deviation from the working hour 
guidelines shall not be authorized.  

Controls shall be included in the procedures to require a 
periodic independent review be conducted to ensure that 
excessive hours have not be assigned.  

(continued) 
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Organization 
5.2

5.2 Organization

Unit Staff (continued) 

e. The operations manager or assistant operations manager shall 
hold an SRO license.  

f. An individual shall provide advisory technical support to 
the unit operations shift crew in the areas of thermal 
hydraulics, reactor engineering, and plant analysis with 
regard to the safe operation of the unit. This individual 
shall meet the qualifications specified by the Commission 
Policy Statement on Engineering Expertise on Shift.
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Unit Staff Qualifications 
5.3

5.0 ADMINISTRATIVE CONTROLS 

5.3 Unit Staff Qualifications

[Reviewer's Note: Minimum qualifications for members 
of the unit staff shall be specified by use of an 
overall qualification statement referencing an ANSI 
Standard acceptable to the NRC staff or by specifying 
individual position qualifications. Generally, the 
first method is preferable; however, the second method 
is adaptable to those unit staffs requiring special 
qualification statements because of unique 
organizational structures.]

Each member of the unit staff shall 
qualifications of [Regulatory Guide 
recent revisions, or ANSI Standards 
The staff not covered by [Regulator) 
exceed the minimum qualifications ol 
Guides, or ANSI Standards acceptablE

meet or exceed the minimum 
1.8, Revision 2, 1987, or more 
acceptable to the NRC staff].  

Guide 1.8] shall meet or 
[Regulations, Regulatory 
to NRC staff].

For the purpose of 10 CFR 55.4, a licensed Senior Reactor Operator 
(SRO) and a licensed reactor operator (RO) are those individuals 
who, in addition to meeting the requirements of TS 5.3.1, perform 
the functions described in 10 CFR 50.54(m).

5.0-5 Amendment 0 
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Procedures 
5.4

5.0 ADMINISTRATIVE CONTROLS 

5.4 Procedures

Written procedures shall be established, implemented, and 
maintained covering the following activities: 

a. The applicable procedures recommended in Regulatory 
Guide 1.33, Revision 2, Appendix A, February 1978; 

b. The emergency operating procedures required to implement the 
requirements of NUREG-0737 and NUREG-0737, Supplement 1, as 
stated in [Generic Letter 82-33]; 

c. Quality assurance for effluent and environmental monitoring; 

d. Fire Protection Program implementation; and 

e. All programs specified in Specification 5.5.
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5.4.1

5.0-6



Programs and Manuals 
5.5 

5.0 ADMINISTRATIVE CONTROLS 

5.5 Programs and Manuals 

The following programs shall be established, implemented, and maintained.  

5.5.1 Offsite Dose Calculation Manual (ODCM) 

a. The ODCM shall contain the methodology and parameters used 
in the calculation of offsite doses resulting from 
radioactive gaseous and liquid effluents, in the calculation 
of gaseous and liquid effluent monitoring alarm and trip 
setpoints, and in the conduct of the radiological 
environmental monitoring program; and 

b. The ODCM shall also contain the radioactive effluent 
controls and radiological environmental monitoring 
activities, and descriptions of the information that should 
be included in the Annual Radiological Environmental 
Operating, and Radioactive Effluent Release Reports required 
by Specification 5.6.2 and Specification 5.6.3.  

Licensee initiated changes to the ODCM: 

a. Shall be documented and records of reviews performed shall 
be retained. This documentation shall contain: 

K) 1. Sufficient information to support the change(s) together 

with the appropriate analyses or evaluations justifying 
the change(s), and 

2. A determination that the change(s) maintain the levels of 
radioactive effluent control required by 10 CFR 20.106, 
40 CFR 190, 10 CFR 50.36a, and 10 CFR 50, Appendix I, and 
not adversely impact the accuracy or reliability of 
effluent, dose, or setpoint calculations; 

b. Shall become effective after the approval of the plant 
manager; and 

c. Shall be submitted to the NRC in the form of a complete, 
legible copy of the changed portion of the ODCM as a part of 
or concurrent with the Radioactive Effluent Release Report 
for the period of the report in which any change in the ODCM 
was made. Each change shall be identified by markings in 
the margin of the affected pages, clearly indicating the 
area of the page that was changed, and shall indicate the 
date (i.e., month and year) the change was implemented.  

(continued) 
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Programs and Manuals 
5.5 

5.5 Programs and Manuals (continued) 

5.5.2 This section not used.  

5.5.3 Radioactive Effluent Control Program 

This program conforms to 10 CFR 50.36a for the control of 
radioactive effluents and for maintaining the doses to members of 
the public from radioactive effluents as low as reasonably 
achievable. The program shall be contained in the ODCM, shall be 
implemented by procedures, and shall include remedial actions to 
be taken whenever the program limits are exceeded. The program 
shall include the following elements: 

a. Limitations on the functional capability of radioactive 
liquid and gaseous monitoring instrumentation including 
surveillance tests and setpoints determination in accordance 
with the methodology in the ODCM; 

b. Limitations on the concentrations of radioactive material 
released in liquid effluents to unrestricted areas, 
conforming to ten times the concentration values in 
Appendix B, Table 2, Column 2 to 10 CFR 20; 

c. Monitoring, sampling, and analysis of radioactive liquid and 
gaseous effluents in accordance with 10 CFR 20.1302 and with 
the methodology and parameters in the ODCM; 

d. Limitations on the annual and quarterly doses or dose 
commitment to a member of the public for radioactive 
materials in liquid effluents released form each unit to 
unrestricted areas, conforming to 10 CFR 50, Appendix I; 

e. Determination of cumulative dose contributions from 
radioactive effluents for the current calendar quarter and 
current calendar year in accordance with the methodology and 
parameters in the ODCM at least every 31 days.  
Determination of projected dose contributions from 
radioactive effluents in accordance with the methodology in 
the ODCM at least every 31 days; 

f. Limitations on the functional capability and use of the 
liquid and gaseous effluent treatment systems to ensure that 
appropriate portions of these systems are used to reduce 
releases of radioactivity when the projected doses in a 
period of 31 days would exceed 2% of the guidelines for the 
annual dose or dose commitment, conforming to 10 CFR 50, 
Appendix I; 

(continued) 
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Programs and Manuals 
5.5 

5.5 Programs and Manuals 

5.5.3 Radioactive Effluent Control Program (continued) 

g. Limitations on the dose rate resulting from radioactive 
material released in gaseous effluents to areas beyond the 
site boundary shall be in accordance with the following: 

1. For noble gases: a dose rate < 500 mrem/yr to the whole 
body and a dose rate < 3000 mrem/yr to the skin and 

2. For iodine-131, iodine-133, tritium, and all 
radionuclides in particulate form with half-lives greater 
than 8 days: a dose rate < 1500 mrem/yr to any organ; 

h. Limitations on the annual and quarterly air doses resulting 
from noble gases released in gaseous effluents from each 
unit to areas beyond the site boundary, conforming to 
10 CFR 50, Appendix I; 

i. Limitations on the annual and quarterly doses to a member of 
the public from iodine-131, iodine-133, tritium, and all 
radionuclides in particulate form with half lives > 8 days 
in gaseous effluents released from each unit to areas beyond 
the site boundary, conforming to 10 CFR 50, Appendix I; and 

j. Limitations on the annual dose or dose commitment to any 
member of the public, beyond the site boundary, due to 
releases of radioactivity and to radiation from uranium fuel 
cycle sources, conforming to 40 CFR 190.  

5.5.4 Inservice Testing Program 

This program provides control for inservice testing of ASME Code 
Class 1, 2, and 3 components including applicable supports. The 
program shall include the following: 

a. Testing frequencies specified in Section XI of the ASME 
Boiler and Pressure Vessel Code and applicable Addenda as 
follows: 

(continued) 
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Programs and Manuals 
5.5

5.5 Programs and Manuals

5.5.4 Inservice Testing Program (continued)

ASME Boiler and 
Pressure Vessel Code and 
applicable Addenda 
Terminology for 
inservice testing 
activities 

Weekly At least once p 
Monthly 
Quarterly or every 
3 months 

Semiannually or 
every 6 months 

Every 9 months 
Yearly or 
annually 

Biennially or 
every 2 years 

b. The provisions of SR 
required Frequencies 
activities; 

c. The provisions of SR 
testing activities;

Required Frequencies 
for performing inservice 
testing activities

er 7 days 
At least once per 31 days 

At least once per 92 days 

At least once per 184 days 
At least once per 276 days 

At least once per 366 days 

At least once per 731 days 

3.0.2 are applicable to the above 

for performing inservice testing 

3.0.3 are applicable to inservice

d. Nothing in the ASME Boiler and Pressure Vessel Code 
shall be construed to supersede the requirements of any 
TS.  

Steam Generator (SG) Tube Surveillance Program 

The provisions of SR 3.0.2 are applicable to the SG Tube 
Surveillance Program Test Frequencies.  

5.5.5.0 Each steam generator shall be demonstrated OPERABLE by 
performance of the following augmented inservice 
inspection program.  

5.5.5.1 Steam Generator Sample Selection and Inspection 

Each steam generator shall be determined OPERABLE during 
shutdown by selecting and inspecting at least the minimum 
number of steam generators specified in Table 5.5.5-1.  

(continued)
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Programs and Manuals 
5.5 

5.5 Programs and Manuals 

5.5.5 Steam Generator (SG) Tube Surveillance Program (continued) 

5.5.5.2 Steam Generator Tube Sample Selection and Inspection 

The steam generator tube minimum sample size, inspection 
result classification, and the corresponding action 
required shall be as specified in Table 5.5.5-2. The 
inservice inspection of steam generator tubes shall be 
performed at the frequencies specified in 
Specification 5.5.5.3, and the inspected tubes shall be 
verified acceptable per the acceptance criteria of 
Specification 5.5.5.4. The tubes selected for each 
inservice inspection shall include at least 3% of the 
total number of tubes in all steam generators. The tubes 
selected for these inspections shall be selected on a 
random basis except: 

a. Where experience in similar plants with similar 
water chemistry indicates critical areas to be 
inspected, then at least 50% of the tubes inspected 
shall be from these critical areas.  

b. The first sample of tubes selected for each 
inservice inspection (subsequent to the preservice 
inspection) of each steam generator shall include: 

1. All nonplugged tubes that previously had 
detectable wall penetrations greater than 20%.  

2. Tubes in those areas where experience has 
indicated potential problems.  

3. A tube inspection (pursuant to Specification 
5.5.5.4.a.8) shall be performed on each selected 
tube. If any selected tube does not permit the 
passage of the eddy current probe for a tube 
inspection, this shall be recorded and an 
adjacent tube shall be selected and subjected to 
a tube inspection.  

c. The tubes selected as the second and third samples 
(if required by Table 5.5.5-2) during each inservice 
inspection may be subjected to a partial tube 
inspection provided: 

1. The tubes selected for these samples include the 
tubes from those areas of the tube sheet array 
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5.5 

where tubes with imperfections were previously 
found.  

2. The inspections include those portions of the 
tubes where imperfections were previously found.  

The results of each sample inspection shall be classified 
into one of the following three categories: 

Category Inspection Results 
X 

C-I Less than 5% of the total tubes inspected 
are degraded tubes and none of the 
inspected tubes are defective.  

C-2 One or more tubes, but not more than 1% of 
the total tubes inspected are defective, or 
between 5% and 10% of the total tubes 
inspected are degraded tubes.  

C-3 More than 10% of the total tubes inspected 
are degraded tubes or more than 1% of the 
inspected tubes are defective.  

Note: In all inspections, previously degraded tubes 
must exhibit significant (greater than 10%) 
further wall penetrations to be included in the 
above percentage calculations.  

5.5.5.3 Inspection Frequencies 

The above required inservice inspections of steam 
generator tubes shall be performed at the following 
frequencies: 

a. The first inservice inspection shall be performed 
after 6 Effective Full Power Months but within 
24 calendar months of initial criticality.  
Subsequent inservice inspections shall be performed 
at intervals of not less than 12 nor more than 
24 calendar months after the previous inspection.  
If two consecutive inspections following service 
under AVT conditions, not including the preservice 
inspection, result in all inspection results falling 
into the C-i category or if two consecutive 
inspections demonstrate that previously observed 
degradation has not continued and no additional 
degradation has occurred, the inspection interval 
may be extended to a maximum of once per 40 months.  
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b. If the results of the inservice inspection of a 
steam generator conducted in accordance with 
Table 5.5.5-2 at 40 month intervals fall in 
Category C-3, the inspection frequency shall be 
increased to at least once per 20 months. The 
increase in inspection frequency shall apply until 
the subsequent inspections satisfy the criteria of 
Specification 5.5.5.3.a; the interval may then be 
extended to a maximum of once per 40 months.  

c. Additional; unscheduled inservice inspections shall 
be performed on each steam generator in accordance 
with the first sample inspection specified in 
Table 5.5.5-2 during the shutdown subsequent to any 
of the following conditions: 

1. Primary-to-secondary tube leaks (not including 
leaks originating from tube-to-tubesheet welds) 
in excess of the limits of Specification 3.4.8.  

2. A seismic occurrence greater than one-third of 
the Safe Shutdbwn Earthquake.  

3. A loss-of-coolant accident requiring actuation 
of the engineered safeguards.  

4. A main steam line or feedwater line break.  

5.5.5.4 Acceptance Criteria 

a. As used in this Specification: 

1. Imperfection means an exception to the 
dimensions, finish or contour of a tube from 
that required by fabrication drawings or 
specifications. Eddy-current testing indications 
below 20% of the nominal wall thickness, if 
detectable, may be considered as imperfections.  

2. Degradation means a service-induced cracking 
wastage, wear or general corrosion occurring on 
either inside or outside of a tube.  

3. Degraded Tube means a tube that contains 
imperfections greater than or equal to 20% of 
the nominal wall thickness caused by 
degradation.  
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4. % Degradation means the percentage of the tube 
wall thickness affected or removed by 
degradation.  

5. Defect means an imperfection of such severity 
that it exceeds the plugging limit. A tube 
containing a defect is defective.  

6. Plugging Limit means the imperfection depth at 
or beyond which the tube shall be removed from 
service by plugging and is greater than or equal 
to 40% of the nominal tube wall thickness.  

7. Unserviceable describes the condition of a tube 
if it leaks or contains a defect large enough to 
affect its structural integrity in the event of 
a one-third of the Safe Shutdown Earthquake, a 
loss-of-coolant accident, or a steam line or 
feedwater line break as specified in 5.5.5.3.c, 
above.  

8. Tube Inspection means an inspection of the steam 
generator tube from the point of entry (hot leg 
side) completely around the U-bend to the top 
support of the cold leg.  

9. Preservice Inspection means an inspection of the 
full length of each tube in each steam generator 
performed by eddy current techniques prior to 
service to establish a baseline condition of the 
tubing. This inspection shall be performed using 
the equipment and techniques expected to be used 
during subsequent inservice inspections.  

b. The steam generator shall be determined OPERABLE 
after completing the corresponding actions (plugging 
of all tubes exceeding the plugging limit) required 
by Table 5.5.5-2.  
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Table 5.5.5-1 (page 1 of 1) 

No. of Steam Generators per Unit Two 

First Inservice Inspection One 

Second and Subsequent Inservice Inspections One* 

*The other steam generator not inspected during the first inservice inspection 

shall be reinspected. The third and subsequent inspections may be limited to 
one steam generator on a rotating schedule encompassing 3 N% of the tubes 
(where N is the number of steam generators in the plant) if the results of the 
first or previous inspections indicate that all steam generators are 
performing in a like manner. If the condition of the tubes in one steam 
generator are found to be more severe than in the other steam generator, the 
SG sampling sequence at the subsequent inspection shall be modified to examine 
the steam generator with the more severe condition.
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Table 5.5.5-2 (page 1 of 1) 
Steam Generator Tube Inspection

1st Sample Inspection 2nd Sam )le Inspection 3rd Sample Inspection 

Sample Size 'Result Actidh'Requirld Result Action Recjuired - Rsult Action Required 

A minimum of C-1 None':- - N/A '. N/A N/A N/A

S Tubes per C-2 Plug defective C-1 None N/A N/A 

SG tubes and-inspect C-2. Plug defective C-1 None 
additional 2S tubes and C-2 Plug defective 
tubes in this SG inspect additional tubes 

4S tubes in this C-3 Perform action 
SG for C-3 result of 

first sample 

G 0-3 Perform action N/A N/A 
for C-3 result of 
first sample 

C-3 Inspect all tubes All other None N/A N/A 
in this SG. plug SGs are C-1 

defective tubes Some SGs Perform action N/A N/A 
and inspect 2S C-2 but no for C-2 result of 
tubes in each additional second sample 
other SG SGs are C-3 

Additional Inspect all tubes N/A N/A 
Notification to SG is C-3 in each SG and 
NRC pursuant to plug defective 
10 CFR 50.73 tubes.  

Notification to 
NRC pursuant to 
10 CFR 50.73 

s=3N % Where N Is the number of steam generators in the unit. and n Is the number of steam generators 

n inspected during an inspection.
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Secondary Water Chemistry Program 

This program provides controls for monitoring secondary water 
chemistry to inhibit SG tube degradation and low pressure turbine 
disc stress corrosion cracking. The program shall include: 

a. Identification of a sampling schedule for the critical 
variables and control points for these variables; 

b. Identification of the procedures used to measure the values 
of the critical variables; 

c. Identification of process sampling points, which shall 
include monitoring the discharge of the condensate pumps for 
evidence of condenser in leakage; 

d. Procedures for the recording and management of data; 

e. Procedures defining corrective actions for all off control 
point chemistry conditions; and 

f. A procedure identifying the authority responsible for the 
interpretation of the data and the sequence and timing of 
administrative events, which is required to initiate 
corrective action.
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5.5 Programs and Manuals (continued) 

5.5.7 Technical Specifications (TS) Bases Control Program 

This program provides a means for processing changes to the Bases 
of these Technical Specifications.  

a. Changes to the Bases of the TS shall be made under 
appropriate administrative controls and reviews.  

b. Licensees may make changes to Bases without prior NRC 
approval provided the changes do not require either of the 
following: 

1. A change in the TS incorporated in the license; or 

2. A change to the updated FSAR or Bases that requires NRC 
approval pursuant to 10 CFR 50.59.  

c. The Bases Control Program shall contain provisions to ensure 
that the Bases are maintained consistent with the FSAR.  

d. Proposed changes that meet the criteria of (b) above shall 
be reviewed and approved by the NRC prior to implementation.  
Changes to the Bases implemented without prior NRC approval 
shall be provided to the NRC on a frequency consistent with 
10 CFR 50.71(e).  

5.5.8 Safety Function Determination Program (SFDP) 

This program ensure loss of safety function is detected and 
appropriate action taken. Upon entry into LCO 3.0.6, an evaluation 
shall be made to determine if loss of safety function exists.  
Additionally, other appropriate actions may be taken as a result 
of the supported system inoperability and corresponding exception 
to entering supported system Condition and Required Actions. This 
program implements the requirement of LCO 3.0.6. The SFDP shall 
contain the following: 

a. Provisions for cross train checks to ensure a loss of the 
capability to perform the safety function assumed in the 
accident analysis does not go undetected; 

b. Provisions for ensuring the plant is maintained in a safe 
condition if a loss of function condition exists; 

(continued) 
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5.5.8 Safety Function Determination Program (SFDP) (continued) 

c. Provisions to ensure that an inoperable supported system's 
Completion Time is not inappropriately extended as a result 
of multiple support systems inoperabilities; and 

d. Other appropriate limitations and remedial or compensatory 
actions.  

A loss of safety function exists when, assuming no concurrent 
single failure, a safety function assumed in the accident analysis 
cannot be performed. For the purpose of this program, a loss of 
safety function may exist when a support system is inoperable, 
and: 

a. A required system redundant to the system(s) supported by 
the inoperable support system is also inoperable; or 

b. A required system redundant to the system(s) in turn 
supported by the inoperable supported system is also 
inoperable; or 

c. A required system redundant to the support system(s) for the 
supported systems (a) and (b) above is also inoperable.  

The SFDP identifies where a loss of safety function exists. If a 
loss of safety function is determined to exist by this program, 
the appropriate Conditions and Required Actions of the LCO in 
which the loss of safety function exists are required to be 
entered. When a loss of safety function is caused by the 
inoperability of a single Technical Specification support system, 
the appropriate Conditions and Required Actions to enter are those 
of the support system.  

5.5.9 Containment Leakage Rate Testing Program 

a. A program shall be established to implement the leakage rate 
testing of the containment as required by 10 CFR 50.54(o) 
and 10 CFR 50, Appendix J, Option B, as modified by approved 
exemptions. This program shall be in accordance with the 
guidelines contained in Regulatory Guide 1.163, 
"Performance-Based Containment Leak-Test Program, dated 
September 1995," as modified by approved exceptions.  
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b. The peak calculated containment internal pressure for the 
design basis loss of coolant accident, Pa, is less than the 
design pressure of containment.  

(continued)



Programs and Manuals 
5.5

[This page intentionally blank]

5.0-13b Amendment 0 
Revision 3 DRAFT(• AP1O00

I



Programs and Manuals 
5.5 

5.5 Programs and Manuals 

5.5.9 Containment Leakage Rate Testing Program (continued) 

c. The maximum allowable primary containment leakage rate, L,, 
at Pat shall be 0.10% of primary containment air weight per 
day.  

d. Leakage Rate acceptance criteria are: 

1. Containment leakage rate acceptance criterion is 1.0 La.  
During the first unit startup following testing in 
accordance with this program, the leakage rate acceptance 
criteria are < 0.60 La for the Type B and Type C tests 
and < 0.75 La for Type A tests; 

2. Air lock testing acceptance criteria are: 

a) Overall air lock leakage rate is < [0.05 Lj] 
when tested at > Pa, 

b) For each door, leakage rate is < [0.01 La] 
when pressurized to [• 10 psig].  

e. The provisions of SR 3.0.3 are applicable to the 
Containment Leakage Rate Testing Program.  

f. Nothing in these Technical Specifications shall be 
construed to modify the testing Frequencies required by 
10 CFR 50, Appendix J.  

5.5.10 System Level Operability Testing Program 

The System Level Operability Testing Program provides 
requirements for performance tests of passive systems. The 
System Level Inservice Tests specified in Section 3.9.6 and 
Table 3.9-17 apply when specified by individual Surveillance 
Requirements.  

a. The provisions of SR 3.0.2 are applicable to the test 
frequencies specified in Table 3.9.17 for performing 
system level operability testing activities; and 

b. The provisions of SR 3.0.3 are applicable to system 
level operability testing activities.  

(continued) 
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5.5.11

5.0-15 Amendment 0 
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Component Cyclic or Transient Limit 

This program provides controls to track the Table 3.9-1A cyclic 
and transient occurrences to ensure that components are 
maintained within the design limits.  

Battery Monitoring and Maintenance Program 

This Program provides for battery restoration and maintenance, 
based on [the recommendations of IEEE Standard 450-1995, "IEEE 
Recommended Practice for Maintenance, Testing, and Replacement 
of Vented Lead-Acid Batteries for Stationary Applications," or 
of the battery manufacturer] including the following: 

a. Actions to restore battery cells with float voltage 
< [2.13] V, and 

b. Actions to equalize and test battery cells that had been 
discovered with electrolyte level below the minimum 
established design limit.

5.5.12

9 AP1000
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5.0 ADMINISTRATIVE CONTROLS 

5.6 Reporting Requirements 

The following reports shall be submitted in accordance with 10 CFR 50.4.  

5.6.1 Occupational Radiation Exposure Report 

-----------------------------NOTE -----------------------
A single submittal may be made for a multiple unit station. The 
submittal should combine sections common to all units at the 
station.  

A tabulation on an annual basis of the number of station, 
utility, and other personnel (including contractors) receiving 
exposures > 100 mrem/yr and their associated collective deep 
dose equivalent (reported in person-rem) according to work and 
job functions (e.g., reactor operations and surveillance, 
inservice inspection, routine maintenance, special maintenance, 
waste processing, and refueling). This tabulation supplements 
the requirements of 10 CFR 20.2206. The dose assignments to 
various duty functions may be estimated based on pocket 
dosimeter, thermoluminescent dosimeter (TLD), electronic 
dosimeter or film badge measurements. Small exposures totaling 
< 20% of the individual total dose need not be accounted for.  
In the aggregate, at least 80% of the total deep dose 
equivalent received from external sources should be assigned to 
specific major work functions. The report shall be submitted 
by April 30 of each year. [The initial report shall be 
submitted by April 30 of the year following the initial 
criticality.] 

5.6.2 Annual Radiological Environmental Operating Report 

---------------------------- NOTE -----------------------
A single submittal may be made for a multiple unit station.  
The submittal should combine sections common to all units at 
the station.  

The Annual Radiological Environmental Operating Report covering 
the operation of the unit during the previous calendar year 
shall be submitted by May 15 of each year. The report shall 
include summaries, interpretations, and analyses of trends of 
the results of the radiological environmental monitoring 
program for the reporting period. The material provided shall 
be consistent with the objectives outlined in the Offsite Dose 
Calculation Manual (ODCM), and in 10 CFR 50, Appendix I, 
Sections IV.B.2, IV.B.3, and IV.C.  

(continued) 
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5.6 Reporting Requirements 

5.6.2 Annual Radiological Environmental Operating Report (continued) 

The Annual Radiological Environmental Operating Report shall 
include the results of analyses of all radiological 
environmental samples and of all environmental radiation 
measurements taken during the period pursuant to the locations 
specified in the table and figures in the ODCM, as well as 
summarized and tabulated results of these analyses and 
measurements [in the format of the table in the Radiological 
Assessment Branch Technical Position, Revision 1, November 
1979]. In the event that some individual results are not 
available for inclusion with the report, the report shall be 
submitted noting and explaining the reasons for the missing 
results. The missing data shall be submitted in a 
supplementary report as soon as possible.  

5.6.3 Radioactive Effluent Release Report 

NOTE ----------------------
A single submittal may be made for a multiple unit station.  

The Radioactive Effluent Release Report covering the operation 
of the unit in the previous year shall be submitted prior to 

_y' May 1 of each year in accordance with 10 CFR 50.36a. The 
report shall include a summary of the quantities of radioactive 
liquid and gaseous effluents and solid waste released from the 
unit. The material provided shall be consistent with the 
objectives outlined in the ODCM and Process Control Program and 
in conformance with 10 CFR 50.36a and 10 CFR 50, Appendix I, 
Section IV.B.1.  

5.6.4 Monthly Operating Reports 

Routine reports of operating statistics and shutdown 
experience shall be submitted on a monthly basis no later than 
the 15th of each month following the calendar month covered by 
the report.  

(continued) 
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5.6 Reporting Requirements (continued) 

5.6.5 CORE OPERATING LIMITS REPORT (COLR) 

a. Core operating limits shall be established prior to each 
reload cycle, or prior to any remaining portion of a 
reload cycle, and shall be documented in the COLR for 
the following: 

2.1.1, "Reactor Core SLs" 
3.1.1, "SHUTDOWN MARGIN (SDM)" 
3.1.3, "Moderator Temperature Coefficient" 
3.1.5, "Shutdown Bank Insertion Limits" 
3.1.6, "Control Bank Insertion Limits" 
3.2.1, "Heat Flux Hot Channel Factor" 
3.2.2, "Nuclear Enthalpy Rise Hot Channel Factor" 
3.2.3, "Axial Flux Difference" 
3.2.5, "OPDMS-monitored Power Distribution Parameters" 
3.3.1$ "Reactor Trip System (RTS) Instrumentation" 
3.4.1, "RCS Pressure, Temperature, and DNB Limits" 
3.9.1, "Boron Concentration" 

b. The analytical methods used to determine the core 
operating limits shall be those previously reviewed and 
approved by the NRC, specifically those described in the 
following documents: 

U1. WCAP-9272-P-A, "Westinghouse Reload Safety 

Evaluation Methodology," July 1985 (Westinghouse 
Proprietary).  

(Methodology for Specifications 3.1.4 - Moderator 
Temperature Coefficient, 3.1.6 - Shutdown Bank 
Insertion Limits, 3.1.7 - Control Bank Insertion 
Limits, 3.2.1 - Heat Flux Hot Channel Factor, 
3.2.2 - Nuclear Enthalpy Rise Hot Channel Factor, 
3.2.3 - Axial Flux Difference, and 3.9.1 - Boron 
Concentration.) 

2a. WCAP-8385, "Power Distribution Control and Load 
Following Procedures - Topical Report," September 
1974 (Westinghouse Proprietary).  

(Methodology for Specification 3.2.3 - Axial Flux 
Difference (Constant Axial Offset Control).) 

2b. T. M. Anderson to K. Kniel (Chief of Core 
Performance Branch, NRC) January 31, 1980 
Attachment: Operation and Safety Analysis Aspects 
of an Improved Load Follow Package.  
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(Methodology for Specification 3.2.3 - Axial Flux 
Difference (Constant Axial Offset Control).) 

(continued)
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5.6 Reporting Requirements 

5.6.5 CORE OPERATING LIMITS REPORT (COLR) (continued) 

2c. NUREG-0800, Standard Review Plan, U.S. Nuclear 
Regulatory Commission, Section 4.3, Nuclear 
Design, July 1981. Branch Technical Position 
CPB 4.3-1, Westinghouse Constant Axial Offset 
Control (CAOC), Rev. 2, July 1981.  

(Methodology for Specification 3.2.3 - Axial Flux 
Difference (Constant Axial Offset Control).) 

3. WCAP-10216-P-A, Revision 1A, "Relaxation of 
Constant Axial Offset Control FQ Surveillance 
Technical Specification," February 1994 
(Westinghouse Proprietary).  

(Methodology for Specifications 3.2.2 - Axial Flux 
Difference (Relaxed Axial Offset Control) and 
3.2.1 - Heat Flux Hot Channel Factor (W(Z) 
surveillance requirements for FQ Methodology).) 

4. WCAP-12945-P, Volumes 1-5, "Westinghouse Code 
Qualification Document for Best Estimate Loss of 
Coolant Accident Analysis," Revision 2, 
March 1998.  

(Methodology for Specification 3.2.1 - Heat Flux 
Hot Channel Factor.) 

5. WCAP-14807, "NOTRUMP Final Validation Report for 
AP600," R.L. Fittante et al., Revision 5, 
August 1998 and WCAP-5644, "AP1000 Code 
Applicability Report," Revision 0, May 2001.  

(Methodology for Specification 3.2.1 - Heat Flux 
Hot Channel Factor.) 

6. WCAP-12472-P-A, "BEACON Core Monitoring and 
Operations Support System," August 1994, 
Addendum 1, May 1996 (Westinghouse Proprietary), 
and Addendum 2 March 2001 (Westinghouse 
Proprietary).  

(Methodology for Specification 3.2.5 - OPDMS 
Monitored Power Distribution Parameters.) 

(continued) 
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5.6.5 CORE OPERATING LIMITS REPORT (COLR) (continued) 

c. The core operating limits shall be determined such that 
all applicable limits (e.g., fuel thermal mechanical 
limits, core thermal hydraulic limits, Passive Core 
Cooling Systems limits, nuclear limits such as SDM, 
transient analysis limits, and accident analysis limits) 
of the safety analysis are met.  

d. The COLR, including any midcycle revisions or 
supplements, shall be provided upon issuance for each 
reload cycle to the NRC.  

5.6.6 Reactor Coolant System (RCS) PRESSURE AND TEMPERATURE LIMITS 
REPORT (PTLR) 

a. RCS pressure and temperature limits for heat up, 
cooldown, low temperature operation, criticality, and 
hydrostatic testing as well as heatup and cooldown rates 
shall be established and documented in the PTLR for the 
following: 

3.4.3, "RCS Pressure and Temperature (P/T) Limits" 
3.4.15, "Low Temperature Overpressure Protection (LTOP) 

System" 

Sb. The analytical methods used to determine the RCS 
pressure and temperature limits shall be those 
previously reviewed and approved by the NRC, 
specifically those described in the following document: 

WCAP-14040-A, "Methodology Used to Develop Cold 
Overpressure Mitigating System Setpoints and RCS Heatup 
and Cooldown Limit Curves." (Limits for LCO 3.4.3 and 
LCO 3.4.15).  

c. The PTLR shall be provided to the NRC upon issuance for 
each reactor vessel fluency period and for any revision 
or supplement thereto.  

5.6.7 PAM Report 

When a report is required by Condition B of LCO 3.3.3, "Post 
Accident Monitoring (PAM) Instrumentation," a report shall be 
submitted within the following 14 days. The report shall 
outline the preplanned alternate method of monitoring, the 
cause of the inoperability, and the plans and schedule for 
restoring the instrumentation channels of the Function to 
OPERABLE status.  

(continued)
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5.6 Reporting Reqiuirements (continued)

Steam Generator Tube Inspection Report

a. Following each inservice inspection of steam generator 
tubes, the number of tubes plugged in each steam 
generator shall be reported to the Commission within 
15 days of the completion of the plugging effort.  

b. The complete results of the steam generator tube 
inservice inspection shall be submitted to the 
Commission within 12 months following the completion of 
the inspection. This Report shall include: 

1. Number and extent of tubes inspected.  

2. Location and percent of wall-thickness 
penetration for each indication of an 
imperfection.  

3. Identification of tubes plugged.  

c. Results of steam generator tube inspections which fall 
into Category C-3 shall be considered a Reportable Event 
and shall be reported pursuant to 10 CFR 50.73 prior to 
resumption of plant operation. This written report 
shall provide a description of investigations conducted 
to determine the cause of the tube degradation and 
corrective measures taken to prevent recurrence.
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5.0 ADMINISTRATIVE CONTROLS 

5.7 High Radiation Area 

As provided in paragraph 20.1601(c) of 10 CFR Part 20, the following controls 
shall be applied to high radiation areas in place of the controls required by 
paragraph 20.1601(a) and (b) of 10 CFR Part 20: 

5.7.1 High Radiation Areas with Dose Rates Not Exceeding 1.0 rem/hour at 
30 Centimeters from the Radiation Source or from any Surface 
Penetrated by the Radiation 

a. Each entryway to such an area shall be barricaded and 
conspicuously posted as a high radiation area. Such 
barricades may be opened as necessary to permit entry or 
exit of personnel or equipment.  

b. Access to, and activities in, each such area shall be 
controlled by means of Radiation Work Permit (RWP) or 
equivalent that includes specification of radiation dose 
rates in the immediate work area(s) and other appropriate 
radiation protection equipment and measures.  

c. Individuals qualified in radiation protection procedures and 
personnel continuously escorted by such individuals may be 
exempted from the requirement for an RWP or equivalent while 
performing their assigned duties provided that they are 
otherwise following plant radiation protection procedures 
for entry to, exit from, and work in such areas.  

d. Each individual or group entering such an area shall 
possess: 

1. A radiation monitoring device that continuously displays 
radiation dose rates in the area, or 

2. A radiation monitoring device that continuously 
integrates the radiation dose rates in the area and 
alarms when the device's dose alarm setpoint is reached, 
with an appropriate alarm setpoint, or 

3. A radiation monitoring device that continuously transmits 
dose rate and cumulative dose information to a remote 
receiver monitored by radiation protection personnel 
responsible for controlling personnel radiation exposure 
within the area, or 

4. A self-reading dosimeter (e.g., pocket ionization chamber 
or electronic dosimeter) and, 
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(i) Be under the surveillance, as specified in the RWP 
or equivalent, while in the area, of an individual 
qualified in radiation protection procedures, 
equipped with a radiation monitoring device that 
continuously displays radiation dose rates in the 
area; who is responsible for controlling personnel 
exposure within the area, or 

(ii) Be under the surveillance as specified in the RWP 
or equivalent, while in the area, by means of 
closed circuit television, of personnel qualified 
in radiation protection procedures, responsible for 
controlling personnel radiation exposure in the 
area, and with the means to communicate with 
individuals in the area who are covered by such 
surveillance.  

e. Except for individuals qualified in radiation protection 
procedures, or personnel continuously escorted by such 
individuals, entry into such areas shall be made only after 
dose rates in the area have been determined and entry 
personnel are knowledgeable of them. These continuously 
escorted personnel will receive a pre-job briefing prior to 
entry into such areas. This dose rate determination, 
knowledge, and pre-job briefing does not require 
documentation prior to initial entry.

(continued)
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5.7 High Radiation Area (continued) 

5.7.2 High Radiation Areas with Dose Rates Greater than 1.0 rem/hour at 
30 Centimeters from the Radiation Source of from any Surface 
Penetrated by the Radiation, but less than 500 rads/hour at 
I Meter from the Radiation Source or from any Surface Penetrated 
by the Radiation 

a. Each entryway to such an area shall be conspicuously posted 
as a high radiation area and shall be provided with a locked 
or continuously guarded door or gate that prevents 
unauthorized entry, and, in addition: 

1. All such door and gate keys shall be maintained under the 
administrative control of the shift supervisor, radiation 
protection manager, or his or her designees, and 

2. Doors and gates shall remain locked except during periods 
of personnel or equipment entry or exit.  

b. Access to, and activities in, each such area shall be 
controlled by means of an RWP or equivalent that includes 
specification of radiation dose rates in the immediate work 
area(s) and other appropriate radiation protection equipment 
and measures.  

c. Individuals qualified in radiation protection procedures may 
be exempted from the requirement for an RWP or equivalent 
while performing radiation surveys in such areas provided 
that they are otherwise following plant radiation protection 
procedures for entry to, exit from, and work in such areas.  

d. Each individual group entering such an area shall possess: 

1. A radiation monitoring device that continuously 
integrates the radiation rates in the area and alarms 
when the device's dose alarm setpoint is reached, with an 
appropriate alarm setpoint, or 

2. A radiation monitoring device that continuously transmits 
dose rate and cumulative dose information to a remote 
receiver monitored by radiation protection personnel 
responsible for controlling personnel radiation exposure 
within the area with the means to communicate with and 
control every individual in the area, or 

3. A self-reading dosimeter (e.g., pocket ionization chamber 
or electronic dosimeter) and, 
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(i) Be under surveillance, as specified in the RWP or 
equivalent, while in the area, of an individual 
qualified in radiation protection procedures, 
equipped with a radiation monitoring device that 
continuously displays radiation dose rates in the 
area; who is responsible for controlling personnel 
exposure within the area, or 

(ii) Be under surveillance as specified in the RWP or 
equivalent, while in the area, by means of closed 
circuit television, or personnel qualified in 
radiation protection procedures, responsible for 
controlling personnel radiation exposure in the 
area, and with the means to communicate with and 
control every individual in the area.  

4. In those cases where options (2) and (3), above, are 
impractical or determined to be inconsistent with the "As 
Low As is Reasonably Achievable" principle, a radiation 
monitoring device that continuously displaces radiation 
dose rates in the area.  

e. Except for individuals qualified in radiation protection 
procedures, or personnel continuously escorted by such 
individuals, entry into such areas shall be made only after 
dose rates in the area have been determined and entry 
personnel are knowledgeable of them. These continuously 
escorted personnel will receive a pre-job briefing prior to 
entry into such areas. This dose rate determination, 
knowledge, and pre-job briefing does not require 
documentation prior to initial entry.  

f. Such individual areas that are within a larger area where no 
enclosure exists for the purpose of locking and where no 
enclosure can reasonably be constructed around the 
individual area need not be controlled by a locked door or 
gate, nor continuously guarded, but shall be barricaded, 
conspicuously posted, and a clearly visible flashing light 
shall be activated at the area as a warning device.  

AP1O00 5.0-23a Amendment 0 
Revision 3 DRAFT



Reactor Core SLs 
B 2.1.1 

B 2.0 SAFETY LIMITS (SLs) 

B 2.1.1 Reactor Core Safety Limits (SLs) 

BASES 

BACKGROUND GC 10 (Ref. 1) requires that specified acceptable fuel 
design limits are not to be exceeded during steady state 
operation, normal operational transients, and anticipated 
operational occurrences (AOOs). This is accomplished by 
having a departure from nucleate boiling (DNB) design basis, 
which corresponds to a 95% probability at a 95% confidence 
level (the 95/95 DNB criterion) that DNB will not occur, and 
by requiring that the fuel centerline temperature stays 
below the melting temperature.  

The restriction of this SL prevents overheating of the fuel 
and cladding, as well as possible cladding perforation, that 
would result in the release of fission products to the 
reactor coolant. Overheating of the fuel is prevented by 
maintaining the steady state peak linear heat rate (LHR) 
below the level at which fuel centerline melting occurs.  
Overheating of the fuel cladding is prevented by restricting 
fuel operation to within the nucleate boiling regime, where 
the heat transfer coefficient is large and the cladding 
surface temperature is slightly above the coolant saturation 
temperature.  

Fuel centerline melting occurs when the local LHR or power 
peaking in a region of the fuel is high enough to cause the 
fuel centerline temperature to reach the melting point of 
the fuel. Expansion of the pellet upon centerline melting 
may cause the pellet to stress the cladding to the point of 
failure, allowing an uncontrolled release of activity to the 
reactor coolant.  

Operation above the boundary of the nucleate boiling regime 
could result in excessive cladding temperature because of 
the onset of DNB and the resultant sharp reduction in heat 
transfer coefficient. Inside the steam film, high cladding 
temperatures are reached, and a cladding water (Zirconium 
water) reaction may take place. This chemical reaction 
results in oxidation of the fuel cladding to a structurally 
weaker form. This weaker form may lose its integrity, 
resulting in an uncontrolled release of activity to the 
reactor coolant.  

(continued)
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BASES

BACKGROUND 
(continued)

APPLICABLE 
SAFETY ANALYSES

The proper functioning of the Protection and Safety 
Monitoring System (PMS) and steam generator safety valves 
prevents violation of the reactor core SLs.

The fuel cladding must not sustain damage as a result of 
normal operation and AQOs. The reactor core SLs are 
established to preclude violation of the following fuel 
design criteria:

a. There must be at least 95% probability at a 95% 
confidence level (the 95/95 DNB criterion) that the hot 
fuel rod in the core does not experience DNB; and 

b. The hot fuel pellet in the core must not experience 
centerline fuel melting.  

The Reactor Trip System (RTS) setpoints (Ref. 2), in 
combination with all the LCOs, are designed to prevent any 
anticipated combination of transient conditions for Reactor 
Coolant System (RCS) temperature, pressure, RCS Flow, AI, 
and THERMAL POWER level that would result in a departure 
from nucleate boiling ratio (DNBR) of less than the DNBR 
limit and preclude the existence of flow instabilities.

Automatic enforcement of these reactor core 
by the appropriate operation of the PMS and 
generator safety valves.

SLs is provided 
the steam

(conti nued)
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BASES

APPLICABLE 
SAFETY ANALYSES 

(continued)

SAFETY LIMITS

The SLs represent a design requirement for establishing the 
RTS setpoints. LCO 3.4.1, "RCS Pressure, Temperature, and 
Flow Departure from Nucleate Boiling (DNB) Limits," or the 
assumed initial conditions of the safety analyses (as 
indicated in Section 7.2, Ref. 2) provide more restrictive 
limits to ensure that the SLs are not exceeded.

The figure provided in the COLR shows the loci of points of 
THERMAL POWER, RCS pressure, and average temperature for 
which the minimum DNBR is not less than the safety analysis 
limit, that fuel centerline temperature remains below 
melting, that the average enthalpy in the hot leg is less 
than or equal to the enthalpy of saturated liquid, or that 
the exit quality is within the limits defined by the DNBR 
correlation.

The reactor core SLs are established to preclude violation 
of the following fuel design criteria: 

a. There must be at least a 95% probability at a 
95% confidence level (the 95/95 DNB criterion) that the 
hot fuel rod in the core does not experience DNB and 

b. There must be at least a 95% probability at a 
95% confidence level that the hot fuel pellet in the 
core does not experience centerline fuel melting.  

The reactor core SLs are used to define the various RPS 
functions such that the above criteria are satisfied during 
steady state operation, normal operational transients, and 
anticipated operational occurrences (AOOs). To ensure that 
the RPS precludes the violation of the above criteria, 
additional criteria are applied to the Overtemperature and 
Overpower AT reactor trip functions. That is, it must be 
demonstrated that the average enthalpy in the hot leg is 
less than or equal to the saturation enthalpy and the core 
exit quality is within the limits defined by the DNBR 
correlation. Appropriate functioning of the RPS ensures 
that for variations in the THERMAL POWER, RCS Pressure, RCS 
average temperature, RCS flow rate, and AI that the reactor 
core SLs will be satisfied during steady state operation, 
normal operational transients, and AQOs.

APPLICABILITY

( AP1O00

SL 2.1.1 only applies in MODES 1 and 2 because these are the 
only MODES in which the reactor is critical. Automatic
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protection functions are required to be OPERABLE during 
MODES 1 and 2 to ensure operation within the reactor core 
SLs. The steam generator safety valves or automatic 
protection actions serve to prevent RCS heatup to the 
reactor core SL conditions or to initiate a reactor trip 
function which forces the unit into MODE 3. Setpoints for 
the reactor trip functions are specified in LCO 3.3.1, 
"Reactor Trip System (RTS) Instrumentation." In MODES 3, 4, 
5, and 6, applicability is not required since the reactor is 
not generating significant THERMAL POWER.

(conti nued)
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BASES (continued)

SAFETY LIMIT 
VIOLATIONS

The following SL violation responses are applicable to the 
reactor core SLs. If SL 2.1.1 is violated, the requirement 
to go to MODE 3 places the unit in a MODE in which this SL 
is not applicable.  

The allowed Completion Time of 1 hour recognizes the 
importance of bringing the unit to a MODE of operation where 
this SL is not applicable, and reduces the probability of 
fuel damage.

(conti nued)
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Figure B 2.1.1-1 not used.
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BASES (continued) 

REFERENCES

) AP1O00

1. 10 CFR 50, Appendix A, GDC 10.  

2. Section 7.2, "Reactor Trip."
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B 2.0 SAFETY LIMITS (SLs) 

B 2.1.2 Reactor Coolant System (RCS) Pressure SL 

BASES

BACKGROUND The SL on RCS pressure protects the integrity of the RCS 
against overpressurization. In the event of fuel cladding 
failure, fission products are released into the reactor 
coolant. The RCS then serves as the primary barrier in 
preventing the release of fission products into the 
atmosphere. By establishing an upper limit on RCS pressure, 
the continued integrity of the RCS is ensured. According to 
10 CFR 50, Appendix A, GDC 14, "Reactor Coolant Pressure 
Boundary," and GDC 15, "Reactor Coolant System Design" 
(Ref. 1), the reactor coolant pressure boundary (RCPB) 
design conditions are not to be exceeded during normal 
operation and anticipated operational occurrences (AOOs).  
Also, in accordance with GDC 28, "Reactivity Limits" 
(Ref. 1), reactivity accidents, including rod ejection, do 
not result in damage to the RCPB greater than limited local 
yielding.  

The design pressure of the RCS is 2500 psia (2485 psig).  
During normal operation and AQOs, RCS pressure is limited 
from exceeding the design pressure by more than 10%, in 
accordance with Section III of the American Society of 
Mechanical Engineers (ASME) Code (Ref. 2). To ensure system 
integrity, all RCS components are hydrostatically tested at 
125% of design pressure, according to the ASME Code 
requirements prior to initial operation when there is no 
fuel in the core. Following inception of unit operation, 
RCS components shall be pressure tested, in accordance with 
the requirements of ASME Code, Section XI (Ref. 3).  

Overpressurization of the RCS could result in a breach of 
the RCPB. If such a breach occurs in conjunction with a 
fuel cladding failure, fission products could enter the 
containment atmosphere, raising concerns relative to limits 
on radioactive releases.

APPLICABLE The RCS pressurizer safety valves, the main steam safety 
SAFETY ANALYSES valves (MSSVs), and the reactor high pressurizer pressure 

trip have settings established to ensure that the RCS 
pressure SL will not be exceeded.  

(continued)
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BASES

APPLICABLE 
SAFETY ANALYSES 

(continued)

SAFETY LIMITS

The RCS pressurizer safety valves are sized to prevent 
system pressure from exceeding the design pressure by more 
than 10%, as specified in Section III of the ASME Code for 
Nuclear Power Plant Components (Ref. 2). The transient that 
establishes the required relief capacity, and hence valve 
size requirements and lift settings, is a complete loss of 
external load with loss of feedwater flow, without a direct 
reactor trip. During the transient, no control actions are 
assumed except that the safety valves on the secondary plant 
are assumed to open when the steam pressure reaches the 
secondary plant safety valve settings.  

The Reactor Trip System setpoints (Ref. 5), together with 
the settings of the MSSVs, provide pressure protection for 
normal operation and AQOs. The reactor high pressurizer 
pressure trip setpoint is specifically set to provide 
protection against overpressurization (Ref. 5). The safety 
analyses for both the high pressurizer pressure trip and the 
RCS pressurizer safety valves are performed using 
conservative assumptions relative to pressure control 
devices.  

More specifically, no credit is taken for operation of the 
following: 
a. RCS depressurization valves; 
b. Steam line relief valves (SG PORVs); 
c. Turbine Bypass System; 
d. Reactor Control System; 
e. Pressurizer Level Control System; or 
f. Pressurizer spray.

The maximum transient pressure allowed in the RCS pressure 
vessel, piping, valves, and fittings under the ASME Code, 
Section III, is 110% of design pressure; therefore, the SL 
on maximum allowable RCS pressure is 2733.5 psig.

(continued)
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BASES (continued) 

APPLICABILITY SL 2.1.2 applies in MODES 1, 2, 3, 4, and 5 because this SL 
could be approached or exceeded in these MODES due to 
overpressurization events. The SL is not applicable in 
MODE 6 since the reactor vessel closure bolts are not fully 
tightened, making it unlikely that the RCS can be 
pressurized.

SAFETY LIMIT 
VIOLATIONS

If the RCS pressure SL is violated when the reactor is in 
MODE 1 or 2, the requirement is to restore compliance and be 
in MODE 3 within I hour.  

Exceeding the RCS pressure SL may cause immediate RCS 
failure and create a potential for abnormal radioactive 
releases.

The allowable Completion Time of I 
importance of reducing power level 
where the potential for challenges 
minimized.

hour recognizes the 
to a MODE of operation 
to safety systems is

If the RCS pressure SL is exceeded in MODE 3, 4, or 5, RCS 
pressure must be restored to within the SL value within 
5 minutes. Exceeding the RCS pressure SL in MODE 3, 4, or 5 
is more severe than exceeding this SL in MODE 1 or 2, since 
the reactor vessel temperature may be lower and the vessel 
material, consequently, less ductile. As such, pressure 
must be reduced to less than the SL within 5 minutes. The 
action does not require reducing MODES, since this would 
require reducing temperature, which would compound the 
problem by adding thermal gradient stresses to the existing 
pressure stress.

(continued)
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BASES (continued) 

REFERENCES<2I
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3. ASME Boiler and Pressure Vessel Code, Section XI, 
Article IWX-5000.  

4. 1OCFR100.  

5. Section 7.2, "Reactor Trip System."
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B 3.0

B 3.0 LIMITING CONDITIONS FOR OPERATION (LCO) APPLICABILITY

BASES 

LCOs LCO 3.0.1 through LCO 3.0.8 establish the general 
requirements applicable to all Specifications and apply 
at all times, unless otherwise stated.  

LCO 3.0.1 LCO 3.0.1 establishes the Applicability statement within 
each individual Specification as the requirements for 
when the LCO is required to be met (i.e. when the unit 
is in the MODES or other specified conditions of the 
Applicability statement of each Specification.)

LCO 3.0.2 establishes that upon discovery of a failure 
to meet an LCO, the associated ACTIONS shall be met.  
The Completion Time of each Required Action for an 
ACTIONS Condition is applicable from the point in time 
that the ACTIONS Condition is entered. The Required 
Actions establish those remedial measures that must be 
taken within specified Completion Times when the 
requirements of an LCO are not met. This specification 
establishes that:

a. Completion of the Required Actions within the 
specified Completion Times constitutes compliance 
with a Specification; and 

b. Completion of the Required Actions is not required 
when an LCO is met within the specified Completion 
Time, unless otherwise specified.  

There are two basic types of Required Actions. The 
first type of Required Action specifies a time limit in 
which the LCO must be met. This time limit is the 
Completion Time to restore an inoperable system or 
component to OPERABLE status or to restore variables to 
within specified limits. If this type of Required 
Action is not completed within the specified Completion 
Time, a shutdown may be required to place the unit in a 
MODE or condition in which the Specification is not 
applicable. (Whether stated as a Required Action or 
not, correction of the entered Condition is an action 
that may always be considered upon entering ACTIONS.) 
The second type of Required Action specifies the 
remedial measures that permit continued operation of the 

(continued)
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BASES 

K-_ LCO 3.0.2 unit that is not further restricted by the Completion 
(continued) Time. In this case compliance with the Required Actions 

provides an acceptable level of safety for continued 
operation.  

Completing the Required Actions is not required when an 
LCO is met, or is no longer applicable, unless otherwise 
stated in the individual Specifications.  

The nature of some Required Actions of some Conditions 
necessitates that, once the Condition is entered, the 
Required Actions must be completed even though the 
associated Conditions no longer exist. The individual 
LCO's ACTIONS specify the Required Actions where this is 
the case. An example of this is in LCO 3.4.3, "RCS 
Pressure and Temperature (P/T) Limits." 

The Completion Times of the Required Actions are also 
applicable when a system or component is removed from 
service intentionally. The reasons for intentionally 
relying on the ACTIONS include, but are not limited to, 
performance of Surveillances, preventive maintenance, 
corrective maintenance, or investigation of operational 
problems. Entering ACTIONS for these reasons must be 
done in a manner that does not compromise safety.  
Intentional entry into ACTIONS should not be made for 
operational convenience. Alternatives that would not 
result in redundant equipment being inoperable should be 
used instead. Doing so limits the time both 
subsystems/trains of a safety function are inoperable 
and limits the time other conditions could exist which 
result in LCO 3.0.3 being entered. Individual 
Specifications may specify a time limit for performing 
an SR when equipment is removed from service or bypassed 
for testing. In this case, the Completion Times of the 
Required Actions are applicable when this time limit 
expires, if the equipment remains removed from service 
or bypassed.  

When a change in MODE or other specified condition is 
required to comply with Required Actions, the unit may 
enter a MODE or other specified condition in which 
another Specification becomes applicable. In this case, 
the Completion Times of the associated Required Actions 
would apply from the point in time that the new 
Specification becomes applicable, and the ACTIONS 
Condition(s) are entered.  

(continued)

Amendment 0\z) AP1O000 B 3.0-2



LCO Applicability 
B 3.0 

BASES (continued) 

LCO 3.0.3 LCO 3.0.3 establishes the actions that must be 
implemented when an LCO is not met; and: 

a. An associated Required Action and Completion Time is 
not met and no other Condition applies; or 

b. The condition of the unit is not specifically 
addressed by the associated ACTIONS. This means 
that no combination of Conditions stated in the 
ACTIONS can be made that exactly corresponds to the 
actual condition of the unit. Sometimes, possible 
combinations of Conditions are such that entering 
LCO 3.0.3 is warranted; in such cases, the ACTIONS 
specifically state a Condition corresponding to such 
combinations and also that LCO 3.0.3 be entered 
immediately.  

This Specification delineates the time limits for 
placing the unit in a safe MODE or other specified 
condition when operation cannot be maintained within the 
limits for safe operation as defined by the LCO and its 
ACTIONS. It is not intended to be used as an 
operational convenience that permits routine voluntary 
removal of redundant systems or components from service 
in lieu of other alternatives that would not result in 
redundant systems or components being inoperable.  

Upon entering into LCO 3.0.3, 1 hour is allowed to 
prepare for an orderly shutdown before initiating a 
change in unit operation. This includes time to permit 
the operator to coordinate the reduction in electrical 
generation with the load dispatcher to ensure the 
stability and availability of the electrical grid. The 
time limits specified to reach lower MODES of operation 
permit the shutdown to proceed in a controlled and 
orderly manner that is well within the specified maximum 
cooldown rate and within the capabilities of the unit, 
assuming that only the minimum required equipment is 
OPERABLE. This reduces thermal stresses on components 
of the Reactor Coolant System and the potential for a 
plant upset that could challenge safety systems under 
conditions to which this Specification applies. The use 
and interpretation of specified times to complete the 
actions of LCO 3.0.3 are consistent with the discussion 
of Section 1.3, "Completion Times." 

(continued) 
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LCO 3.0.3 A unit shutdown required in accordance with LCO 3.0.3 
(continued) may be terminated, and LCO 3.0.3 exited if any of the 

following occurs: 

a. The LCO is now met.  

b. A Condition exists for which the Required Actions 
have now been performed.  

c. ACTIONS exist that do not have expired Completion 
Times. These Completion Times are applicable from 
the point in time that the Condition was initially 
entered and not from the time LCO 3.0.3 is exited.  

The time limits of Specification 3.0.3 allow 37 hours 
for the unit to be in MODE 5 when a shutdown is required 
during MODE 1 operation. If the unit is in a lower MODE 
of operation when a shutdown is required, the time limit 
for reaching the next lower MODE applies. If a lower 
MODE is reached in less time than allowed, however, the 
total allowable time to reach MODE 5, or other 
applicable MODE is not reduced. For example, if MODE 3 
is reached in 2 hours, then the time allowed for 
reaching MODE 4 is the next 11 hours, because the total 
time for reaching MODE 4 is not reduced from the 
allowable limit of 13 hours. Therefore, if remedial 
measures are completed that would permit a return to 
MODE 1, a penalty is not incurred by having to reach a 
lower MODE of operation in less than the total time 
allowed.  

In MODES 1, 2, 3, and 4, LCO 3.0.3 provides actions for 
Conditions not covered in other Specifications. The 
requirements of LCO 3.0.3 do not apply in other 
specified conditions of the Applicability (unless in 
MODE 1, 2, 3, or 4) because the ACTIONS of individual 
Specifications sufficiently define the remedial measures 
to be taken. The requirements of LCO 3.0.3 do not apply 
in MODES 5 and 6 because the unit is already in the most 
restrictive condition required by LCO 3.0.3. In MODES 5 
and 6, LCO 3.0.8 provides actions for Conditions not 
covered in other Specifications.  

(continued) 
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LCO 3.0.3 
(continued)

LCO 3.0.4

Exceptions to 3.0.3 are provided in instances where 
requiring a unit shutdown in accordance with LCO 3.0.3, 
would not provide appropriate remedial measures for the 
associated condition of the unit. An example of this is 
in LCO 3.7.5, Spent Fuel Pool Water Level. This 
Specification has an Applicability of "At all times." 
Therefore, this LCO can be applicable in any or all 
MODES. If the LCO and the Required Actions of LCO 3.7.5 
are not met while in MODE 1, 2, or 3, there is no safety 
benefit to be gained by placing the unit in a shutdown 
condition. The Required Action of LCO 3.7.5 of "Suspend 
movement of irradiated fuel assemblies in the spent fuel 
pool" is the appropriate Required Action to complete in 
lieu of the actions of LCO 3.0.3. These exceptions are 
addressed in the individual Specifications.

LCO 3.0.4 establishes limitations on changes in MODES or 
other specified conditions in the Applicability when an 
LCO is not met. It precludes placing the unit in a MODE 
or other specified condition stated that Applicability 
(e.g., Applicability desired to be entered) when the 
following exist:

a. Unit conditions are such that the requirements of 
the LCO would not be met in the Applicability 
desired to be entered; and 

b. Continued noncompliance with the LCO requirements, 
if the Applicability were entered, would result in 
the unit being required to exit the Applicability 
desired to be entered to comply with the Required 
Actions.  

Compliance with Required Actions that permit continued 
operation of the unit for an unlimited period of time in 
a MODE or other specified condition provides an 
acceptable level of safety for continued operation.  
This is without regard to the status of the unit before 
or after the MODE change. Therefore, in such cases, 

(continued)
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LCO 3.0.4 entry into a MODE or other specified condition in the 
(continued) Applicability may be made in accordance with the 

provisions of the Required Actions. The provisions of 
this Specification should not be interpreted as 
endorsing the failure to exercise the good practice of 
restoring systems or components to OPERABLE status 
before entering an associated MODE or other specified 
condition in the Applicability.  

The provisions of LCO 3.0.4 shall not prevent changes 
in MODES or other specified conditions in the 
Applicability that are required to comply with ACTIONS.  
In addition, the provisions of LCO 3.0.4 shall not 
prevent changes in MODES or other specified conditions 
in the Applicability that results from any unit 
shutdown.  

Exceptions to LCO 3.0.4 are stated in the individual 
Specifications. These exceptions allow entry into MODES 
or other specified conditions in the Applicability when 
the associated ACTIONS to be entered do not provide for 
continued operation for an unlimited period of time.  
Exceptions may apply to all the ACTIONS or to a specific 
Required Action of a Specification.  

LCO 3.0.4 is only applicable when entering MODE 4 from 
MODE 5, MODE 3 from MODE 4 or 5, MODE 2 from MODE 3 or 4 
or 5, or MODE 1 from MODE 2. Furthermore, LCO 3.0.4 is 
applicable when entering any other specified condition 
in the Applicability only while operating in MODE 1, 2, 
3, or 4. The requirements of LCO 3.0.4 do not apply in 
MODES 5 and 6, or in other specified conditions of the 
Applicability (unless in MODE 1, 2, 3, or 4) because the 
ACTIONS of individual Specifications sufficiently define 
the remedial measures to be taken.  

Surveillances do not have to be performed on the 
associated inoperable equipment (or on variables outside 
the specified limits), as permitted by SR 3.0.1.  
Therefore, changing MODES or other specified conditions 
while in an ACTIONS Condition, in compliance with 
LCO 3.0.4 or where an exception to LCO 3.0.4 is stated, 
is not a violation of SR 3.0.1 or SR 3.0.4 for those 
Surveillances that do not have to be performed due to 
the associated inoperable equipment. However, SRs must 
be met to ensure OPERABILITY prior to declaring the 
associated equipment OPERABLE (or variable within 
limits) and restoring compliance with the affected LCO.  

(continued) 

AP1O00 B 3.0-7 Amendment 0 
Revision 3 DRAFT



LCO Applicability 
B 3.0

BASES (continued)

LCO 3.0.5 LCO 3.0.5 establishes the allowance of restoring 
equipment to service under administrative controls when 
it has been removed from service or declared inoperable 
to comply with ACTIONS. The sole purpose of this 
Specification is to provide an exception to LCO 3.0.2 
(e.g., to not comply with the applicable Required 
Action(s)) to allow the performance of Surveillance 
Requirements to demonstrate:

a. The OPERABILITY of the equipment being returned to 
service; or 

b. The OPERABILITY of other equipment.  

The administrative controls ensure the time the 
equipment is returned to service in conflict with the 
requirements of the ACTIONS is limited to the time 
absolutely necessary to perform the required testing to 
demonstrate OPERABILITY. This specification does not 
provide time to perform any other preventive or 
corrective maintenance.  

An example of demonstrating the OPERABILITY of the 
equipment being returned to service is reopening a 
containment isolation valve that has been closed to 
comply with Required Actions and must be reopened to 
perform the SRs.  

An example of demonstrating the OPERABILITY of other 
equipment is taking an inoperable channel or trip system 
out of the tripped condition to prevent the trip 
function from occurring during the performance of an SR 
on another channel in the other trip system. A similar 
example of demonstrating the OPERABILITY of other 
equipment is taking an inoperable channel or trip system 
out of the tripped condition to permit the logic to 
function and indicate the appropriate response during 
the performance of an SR on another channel in the same 
trip system.  

LCO 3.0.6 LCO 3.0.6 establishes an exception to LCO 3.0.2 for 
support systems that have an LCO specified in the 
Technical Specifications (TS). This exception is 
provided because LCO 3.0.2 would require that the 
Conditions and Required Actions of the associated 
inoperable supported system LCO be entered solely due to 
the inoperability of the support system. This exception 
is justified because the actions that are required to 

(continued)
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LCO 3.0.6 ensure the unit is maintained in a safe condition are 
(continued) specified in the support system LCO's Required Actions.  

These Required Actions may include entering the 
supported system's Conditions and Required Actions or 
may specify other Required Actions.  

When a support system is inoperable and there is an LCO 
specified for it in the TS, the supported system(s) are 
required to be declared inoperable if determined to be 
inoperable as a result of the support system 
inoperability. However it is not necessary to enter 
into the supported systems' Conditions and Required 
Actions unless directed to do so by the support system's 
Required Actions. The potential confusion and 
inconsistency of requirements related to the entry into 
multiple support and supported systems' LCOs' Conditions 
and Required Actions are eliminated by providing all the 
actions that are necessary to ensure the unit is 
maintained in a safe condition in the support system's 
Required Actions.  

However, there are instances where a support system's 
Required Action may either direct a supported system to 
be declared inoperable or direct entry into Conditions 
and Required Actions for the supported system. This may 
occur immediately or after some specified delay to 
perform some other Required Action. Regardless of 
whether it is immediate or after some delay, when a 
support system's Required Action directs a supported 
system to be declared inoperable or directs entry into 
Conditions and Required Actions for a supported system, 
the applicable Conditions and Required Actions shall be 
entered in accordance with LCO 3.0.2.  

Specification 5.5.8, "Safety Function Determination 
Program (SFDP)," ensures loss of safety function is 
detected and appropriate actions are taken. Upon entry 
into LCO 3.0.6, an evaluation shall be made to determine 
if loss of safety function exists. Additionally, other 
limitations, remedial actions, or compensatory actions 
may be identified as a result of the support system 
inoperability and corresponding exception to entering 
supported system Conditions and Required Actions. The 
SFDP implements the requirements of LCO 3.0.6.  

Cross train checks to identify a loss of safety function 
for those support systems that support multiple and 
redundant safety systems are required. The cross train 
check verifies that the supported systems of the 

(continued) 
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LCO 3.0.6 
(continued)

redundant OPERABLE support system are OPERABLE, thereby 
ensuring safety function is retained. If this 
evaluation determines that a loss of safety function 
exists, the appropriate Conditions and Required Actions 
of the LCO in which the loss of safety functions exists 
are required to be entered.  

This loss of safety function does not require the 
assumption of additional single failures or loss of 
offsite power. Since operations is being restricted in 
accordance with the ACTIONS of the support system, any 
resulting temporary loss of redundancy or single failure 
protection is taken into account.  

When loss of safety function is determined to exist, and 
the SFDP requires entry into the appropriate Conditions 
and Required Actions of the LCO in which the loss of 
safety function exists, consideration must be given to 
the specific type of function affected. Where a loss of 
function is solely due to a single Technical 
Specification support system (e.g., loss of automatic 
start due to inoperable instrumentation, or loss of pump 
suction source due to low tank level) the appropriate 
LCO is the LCO for the support system. The ACTIONS for 
a support system LCO adequately addresses the 
inoperabilities of that system without reliance on 
entering its supported system LCO. When the loss of 
function is the result of multiple support systems, the 
appropriate LCO is the LCO for the support system.

There are certain special tests and operations required 
to be performed at various times over the life of the 
unit. These special tests and operations are necessary 
to demonstrate select unit performance characteristics, 
to perform special maintenance activities, and to 
perform special evolutions. Test Exception LCO 3.1.8 
allows specified Technical Specification (TS) 
requirements to be changed to permit performance of 
these special tests and operations, which otherwise 
could not be performed if required to comply with the 
requirements of these TS. Unless otherwise specified, 
all the other TS requirements remain unchanged. This 
will ensure all appropriate requirements of the MODE or 
other specified condition not directly associated with 
or required to be changed to perform the special test or 
operation will remain in effect.
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The Applicability of a Test Exception LCO represents a 
condition not necessarily in compliance with the normal 
requirements of the TS. Compliance with Test Exception 
LCOs is optional. A special operation may be performed 
either under the provisions of the appropriate Test 
Exception LCO or under the other applicable TS 
requirements. If it is desired to perform the special 
operation under the provisions of the Test Exception 
LCO, the requirements of the Test Exception LCO shall be 
followed.

LCO 3.0.8 establishes the actions that must be 
implemented when an LCO is not met and:

a. An associated Required Action and Completion Time is 
not met and no other Condition applies; or 

b. The condition of the unit is not specifically 
addressed by the associated ACTIONS. This means 
that no combination of Conditions stated in the 
ACTIONS can be made that exactly corresponds to the 
actual condition of the unit.  

(continued)
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LCO 3.0.8 
(continued)

) AP1000

This Specification delineates the requirements for 
placing the unit in a safe MODE or other specified 
condition when operation cannot be maintained within the 
limits for safe operation as defined by the LCO and its 
ACTIONS. It is not intended to be used as an 
operational convenience that permits routine voluntary 
removal of redundant systems or components from service 
in lieu of other alternatives that would not result in 
redundant systems or components being inoperable.  

Upon entering LCO 3.0.8, 1 hour is allowed to prepare 
for an orderly plan of action which optimizes plant 
safety and equipment restoration. The Shutdown Safety 
Status Trees provide a systematic method to explicitly 
determine the status of the plant during shutdown 
conditions, after entering MODE 5. A set of plant 
parameters is monitored and if any parameter is outside 
of its defined limits, a transition is made to the 
Shutdown Emergency Response Guidelines. These 
guidelines provide preplanned actions for addressing 
parameters outside defined limits.  

Examples of the required end states specified for 
inoperable passive systems while in MODES 5 and 6 are 
provided in Table B 3.0-1, Passive Systems Shutdown MODE 
Matrix. These requirements are specified in the 
individual Specifications. The required end states 
specified for passive systems, when the unit is in 
MODE 5 or 6, are selected to ensure that the initial 
conditions and system and equipment availabilities 
minimize the likelihood and consequences of potential 
shutdown events.  

Actions required in accordance with LCO 3.0.8 may be 
terminated and LCO 3.0.8 exited if any of the following 
occurs: 

a. The LCO is now met.  

b. A Condition exists for which the Required Actions 
have now been performed.  

c. ACTIONS exist that do not have expired Completion 
Times. These Completion Times are applicable from 
the point in time that the Condition is initially 
entered and not from the time LCO 3.0.8 is exited.
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In MODES 5 and 6, LCO 3.0.8 provides actions for 
Conditions not covered in other Specifications and for 
multiple concurrent Conditions for which conflicting 
actions are specified.  

As an example of the application of LCO 3.0.8, see 
column 2 of Table B 3.0-1, Passive Systems Shutdown MODE 
Matrix, for the core makeup tank. This example assumes 
that the plant is initially in MODE 5 with the RCS 
pressure boundary intact. In this plant condition, 
LCO 3.5.3 requires one core makeup tank to be OPERABLE.  
The table shows the required end state established by 
the Required Actions of TS 3.5.3 in the event that the 
core makeup tank cannot be restored to OPERABLE status.  

For this initial plant shutdown condition with no 
OPERABLE core makeup tanks, four conditions are 
identified in TS 3.5.3, with associated Required Actions 
and Completion Times. If Conditions A, B, and C cannot 
be completed within the required Completion Times, then 
Condition D requires immediately initiating action to 
place the plant in MODE 5 with the RCS pressure boundary 
open, and with pressurizer level greater than 
20 percent.  

LCO 3.0.8 would apply if actions could not immediately 
be initiated to open the RCS pressure boundary. In this 
situation, in parallel with the TS 3.5.3 actions to 
continue to open the RCS pressure boundary, LCO 3.0.8 
requires the operators to take actions to restore one 
core makeup tank to OPERABLE status, and to monitor the 
Safety System Shutdown Monitoring Trees.  

The Shutdown Status Trees monitor seven key RCS 
parameters and direct the operators to one of six 
shutdown ERGs in the event that any of the parameters 
are outside of allowable limits. The shutdown ERGs 
identify actions to be taken by the operators to satisfy 
the critical safety functions for the plant in the 
shutdown condition, using plant equipment available in 
this shutdown condition. LCO 3.0.8 monitoring would 
continue to be required until one core makeup tank is 
restored to OPERABLE status or the Required Actions for 
Condition D can be satisfied. In this case, once the 
RCS pressure boundary is open as required by 
Condition D, LCO 3.0.8 would be exited.  
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Table B 3.0-1 (page 1 of 1) 
Passive Systems Shutdown MODE Matrix 

Automatic 

LCO Depressurization Core Makeup Containment 
Applicabihty System Tank Passive RHR IRWST Containment CooIhn 1  i 

MODE 5 9 of 10 paths One CMT System One injection flow Closure capability Three water flow 
RCS OPERABLE OPERABLE OPERABLE path and one paths OPERABLE 
pressure All paths closed recirculation sump 
boundary flow path 
intact OPERABLE 

LCO 34.13 LCO 35.3 LCO 3.55 LC0357 LCO 368 LCO 3 6.7 

MODE 5• - MODE5 : MODES - MODE5 MODE5 , MODE5
Required RCS pressure RCS pressure RCS pressure RCS pressure - RCS pressure RCS pressure 
End State boundary open,,'ý' boundary open,.. boundaryopen," boundary intact, - boundaryintact, boundary intact, 

> 20% pressurizer a-20% pressurizer' > 20% pressurizer - > 20% pressurizer a 20% pressurizer a 20% pressurizer 
level level . level - level.-- level -- level 

MODE 5 Stages 1, 2, and 3 None None One injection flow Closure capability Three water flow 
RCS open path and one paths OPERABLE 
pressure 2 stage 4 valves recirculation sump 
boundary OPERABLE flow path 
open or OPERABLE 
pressunzer 
level <20% 

LCO 3 4.14 LCO 3 5.7 LCO 3.6 8 LCO 3.6 7 

Required MODE75' 7 MODE 5- - MODE5 .. -5 MODES5 
End State RCS pressure .. .,, , RCS piessure 7 RCS pressure - RCS pressure -.  

" boundary opefi,-'-' boundary intact. K boundary intact, boundary intact, 
"20 - t- -, - a.20% pressurizer: a20% pressurizer' 20% pressurizer 

level .N- leve evel level 

MODE 6 Stages 1, 2, and 3 None None One injection flow Closure capability Three water flow 
Upper open path and one paths OPERABLE 
internals in 2 stage 4 valves recirculation sump 
place OPERABLE flow path 

OPERABLE 

LCO34 14 LCO358 LCO368 LCO367 

Required MODE6: -6- - , MODE6 -- MODE6 MODE6 
End State Upper intemials _-', - Refueling-caýity full Refueling cavity Refueling cavity 

removed -- - full full 

MODE 6 None None None One injection flow Closure capability Three water flow 
Upper path and one recirc- paths OPERABLE 
internals ulation sump flow 
removed path OPERABLE 

SLCO 3.58 LCO368 LCO367 

Required MODE 6 , - MODE 6 MODE 6 
End State . Refueling cavity full Refueling cavity Refueling cavity 

full full 

(1) Containment cooling via PCS is not required when core decay heat <9 MWt.
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B 3.0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY 

BASES 

SRs SR 3.0.1 through SR 3.0.4 establish the general 
requirements applicable to all Specifications and apply 
at all times, unless otherwise stated.  

SR 3.0.1 SR 3.0.1 establishes the requirement that SRs must be 
met during the MODES or other specified conditions in 
the Applicability for which the requirements of the LCO 
apply, unless otherwise specified in the individual SRs.  
This Specification ensures that Surveillances are 
performed to verify the OPERABILITY of systems and 
components, and that variables are within specified 
limits. Failure to meet a Surveillance within the 
specified Frequency, in accordance with SR 3.0.2, 
constitutes a failure to meet an LCO.  

Systems and components are assumed to be OPERABLE when 
the associated SRs have been met. Nothing in this 
Specification, however, is to be construed as implying 
that systems or components are OPERABLE when: 

a. The systems or components are known to be 
inoperable, although still meeting the SRs; or 

b. The requirements of the Surveillance(s) are known 
not to be met between required Surveillance 
performances.  

Surveillances do not have to be performed when the unit 
is in a MODE or other specified condition for which the 
requirements of the associated LCO are not applicable, 
unless otherwise specified. The SRs associated with a 
test exception are only applicable when the test 
exception is used as an allowable exception to the 
requirements of a Specification.  

Unplanned events may satisfy the requirements (including 
applicable acceptance criteria) for a given SR. In this 
case, the unplanned event may be credited as fulfilling 
the performance of the SR. This allowance includes 
those SRs whose performance is normally precluded in a 
given MODE or other specified condition.  

Surveillances, including Surveillances invoked by 
Required Actions, do not have to be performed on 
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inoperable equipment because the ACTIONS define the 
remedial measures that apply. Surveillances have to be 
met in accordance with SR 3.0.2 prior to returning 
equipment to OPERABLE status.  

(continued)
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SR 3.0.1 
(continued)

SR 3.0.2

(,= AP1000

Upon completion of maintenance, appropriate post 
maintenance testing is required to declare equipment 
OPERABLE. This includes ensuring applicable 
Surveillances are not failed and their most recent 
performance is in accordance with SR 3.0.2. Post 
maintenance testing may not be possible in the current 
MODE or other specified conditions in the Applicability 
due to the necessary unit parameters not having been 
established. In these situations, the equipment may be 
considered OPERABLE provided testing has been 
satisfactorily completed to the extent possible and the 
equipment is not otherwise believed to be incapable of 
performing its function. This will allow operation to 
proceed to a MODE or other specified condition where 
other necessary post maintenance tests can be completed.

SR 3.0.2 establishes the requirements for meeting the 
specified Frequency for Surveillances and any Required 
Actions with a Completion Time that requires the 
periodic performance of the Required Action on a "once 
per..." interval.  

SR 3.0.2 permits a 25% extension of the interval 
specified in the Frequency. This extension facilitates 
Surveillance scheduling and considers plant operating 
conditions that may not be suitable for conducting the 
Surveillance (e.g., transient conditions or other 
ongoing Surveillance or maintenance activities).  

The 25% extension does not significantly degrade the 
reliability that results from performing the 
Surveillance at its specified Frequency. This is based 
on the recognition that the most probable result of any 
particular surveillance being performed is the 
verification of conformance with the SRs. The 
exceptions to SR 3.0.2 are those Surveillances for which 
the 25% extension of the interval specified in the 
Frequency does not apply. These exceptions are stated 
in the individual Specifications. The requirements of 
regulations take precedence over the TS. An example of 
where SR 3.0.2 does not apply is in the Containment 
Leakage Rate Testing Program. This program establishes 
testing requirements and Frequencies in accordance with 
the requirements of regulations. The TS cannot in and 
of themselves extend a test interval 

(continued)
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SI SR 3.0.2 specified in the regulations.  
(continued) 

As stated in SR 3.0.2, the 25% extension also does not 
apply to the initial portion of a periodic Completion 
Time that requires performance on a "once per ... " 
basis. The 25% extension applies to each performance 
after the initial performance. The initial performance 
of the Required Action, whether it is a particular 
Surveillance or some remedial action, is considered a 
single action with a single Completion Time. One reason 
for not allowing the 25% extension to this Completion 
Time is that such an action usually verifies that no 
loss of function has occurred by checking the status of 
redundant or diverse components or accomplishes the 
function of the inoperable equipment in an alternative 
manner.  

The provisions of SR 3.0.2 are not intended to be used 
repeatedly merely as an operational convenience to 
extend Surveillance intervals (other than those 
consistent with refueling intervals) or periodic 
Completion Time intervals beyond those specified.  

SR 3.0.3 SR 3.0.3 establishes the flexibility to defer declaring 
affected equipment inoperable or an affected variable 
outside the specified limits when a Surveillance has not 
been completed within the specified Frequency. A delay 
period of up to 24 hours or up to the limit of the 
specified Frequency, whichever is greater, applies from 
the point in time that it is discovered that the 
Surveillance has not been performed, in accordance with 
SR 3.0.2, and not at the time that the specified 
Frequency was not met.  

This delay period provides adequate time to complete 
Surveillances that have been missed. This delay period 
permits the completion of a Surveillance before 
compliance with Required Actions or other remedial 
measures that might preclude completion of the 
Surveillance.  

The basis for this delay period includes consideration 
of unit Conditions, adequate planning, availability of 
personnel, the time required to perform the 
Surveillance, the safety significance of the delay in 

(continued) 
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SR 3.0.3 
(continued)

(• AP1O00

completing the required Surveillance, and the 
recognition that the most probable result of any 
particular Surveillance being performed is the 
verification of conformance with the requirements. When 
a Surveillance with a Frequency based not on time 
intervals, but upon specified unit Conditions or 
operational situations, or requirements of regulations 
(e.g., prior to entering MODE 1 after each fuel loading, 
or in accordance with 10 CFR 50, Appendix J, as modified 
by approved exemptions, etc.) is discovered to not have 
been performed when specified, SR 3.0.3 allows for the 
full delay period of up to the specified Frequency to 
perform the Surveillance. However, since there is not a 
time interval specified, the missed Surveillance should 
be performed at the first reasonable opportunity.  
SR 3.0.3 provides a time limit for, and allowances for 
the performance of, Surveillances that become applicable 
as a consequence of MODE changes imposed by Required 
Actions.  

Failure to comply with specified Frequencies for SRs is 
expected to be an infrequent occurrence. Use of the 
delay period established by SR 3.0.3 is a flexibility 
which is not intended to be used as an operational 
convenience to extend Surveillance intervals. While up 
to 24 hours or the limit of the specified Frequency is 
provided to perform the missed Surveillance, it is 
expected that the missed Surveillance will be performed 
at the first reasonable opportunity. The determination 
of the first reasonable opportunity should include 
consideration of the impact on plant risk (from delaying 
the Surveillance as well as any plant configuration 
changes required or shutting the plant down to perform 
the Surveillance) and impact on any analysis 
assumptions, in addition to unit conditions, planning, 
availability of personnel, and the time required to 
perform the Surveillance. This risk impact should be 
managed through the program in place to implement 
10 CFR 50.65(a)(4) and its implementation guidance, NRC 
Regulatory Guide 1.182, 'Assessing and Managing Risk 
Before Maintenance Activities at Nuclear Power Plants.' 
This Regulatory Guide addresses consideration of 
temporary and aggregate risk impacts, determination of 
risk management action thresholds, and risk management 
action up to and including plant shutdown. The missed 
Surveillance should be treated as an emergent condition 
as discussed in the Regulatory Guide. The risk 
evaluation may use quantitative, qualitative, or blended
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methods. The degree of depth and rigor of the 
evaluation should be commensurate with the importance of 
the component. Missed Surveillances for important 
components should be analyzed quantitatively. If the 
results of the risk evaluation determine the risk 
increase is significant, this evaluation should be used 
to determine the safest course of action. All missed 
Surveillances will be placed in the licensee's 
Corrective Action Program.  

If a Surveillance is not completed within the allowed 
delay period, then the equipment is considered 
inoperable or the variable is considered outside the 
specified limits and Completion Times of the Required 
Actions for the applicable LCO Conditions begin 
immediately upon expiration of the delay period. If a 
Surveillance is failed within the delay period, then the 
equipment is inoperable, or the variable is outside the 
specified limits and Completion Times of the Required 
Actions for the applicable LCO Conditions begin 
immediately upon the failure of the Surveillance.  

Completion of the Surveillance within the delay period 
allowed by this specification, or within the Completion 
Time of the ACTIONS restores compliance with SR 3.0.1.  

SR 3.0.4 SR 3.0.4 establishes the requirement that all applicable 
SRs must be met before entry into a MODE or other 
specified condition in the Applicability.  

This Specification ensures that system and component 
OPERABILITY requirements and variable limits are met 
before entry into MODES or other specified conditions in 
the Applicability for which these systems and components 
ensure safe operation of the unit.  

(continued) 
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SR 3.0.4 The provisions of this Specification should not be 
(continued) interpreted as endorsing the failure to exercise the 

good practice of restoring systems or component to 
OPERABLE status before entering an associated MODE or 
other specified condition in the Applicability.  

However, in certain circumstances, failing to meet an SR 
will not result in SR 3.0.4 restricting a MODE change or 
other specified condition change. When a system, 
subsystem, division, component, device, or variable is 
inoperable or outside its specified limits, the 
associated SR(s) are not required to be performed, per 
SR 3.0.1, which states that surveillances do not have to 
be performed on inoperable equipment. When equipment is 
inoperable, SR 3.0.4 does not apply to the associated 
SR(s) since the requirement for the SR(s) to be 
performed is removed. Therefore, failing to perform the 
Surveillance(s) within the specified Frequency does not 
result in an SR 3.0.4 restriction to changing MODES or 
other specified conditions of the Applicability.  
However, since the LCO is not met in this instance, 
LCO 3.0.4 will govern any restrictions that may (or may 
not) apply to MODE or other specified condition changes.  

The provisions of SR 3.0.4 shall not prevent changes in 
MODES or other specified conditions in the Applicability 
that are required to comply with ACTIONS. In addition, 
the provisions of LCO 3.0.4 shall not prevent changes in 
MODES or other specified conditions in the Applicability 
that result from any unit shutdown.  

The precise requirements for performance of SRs are 
specified such that exceptions to SR 3.0.4 are not 
necessary. The specific time frames and conditions 
necessary for meeting the SRs are specified in the 
Frequency, in the Surveillance, or both. This allows 
performance of Surveillances when the prerequisite 
condition(s) specified in a Surveillance procedure 
require entry into a MODE or other specified condition 
in the Applicability of the associated LCO prior to the 
performance or completion of a Surveillance. A 
Surveillance, that could not be performed until after 
entering the LCO Applicability, would have its Frequency 
specified such that it is not "due" until the specific 
conditions needed are met. Alternately, the 

(continued)
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SR 3.0.4 
(continued)

Surveillance may be stated in the form of a NOTE as not 
required (to be met or performed) until a particular 
event, condition, or time has been reached. Further 
discussion of the specific formats of SR's annotation is 
found in Section 1.4, Frequency.

SR 3.0.4 is only applicable when entering MODE 4 from 
MODE 5, MODE 3 from MODE 4, MODE 2 from MODE 3 or 4, or 
MODE 1 from MODE 2. Furthermore, SR 3.0.4 is applicable 
when entering any other specified condition in the 
Applicability only while operating in MODE 1, 2, 3, 
or 4. The requirements of SR 3.0.4 do not apply in 
MODES 5 and 6, or in other specified conditions of the 
Applicability (unless in MODE 1, 2, 3, or 4) because the 
ACTIONS of individual Specifications sufficiently define 
the remedial measures to be taken.
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K> B 3.1.1 SHUTDOWN MARGIN (SDM) 

BASES 

BACKGROUND According to GDC 26 (Ref. 1) the reactivity control systems 
must be redundant and capable of holding the reactor core 
subcritical when shutdown under cold conditions.  
Maintenance of the SDM ensures that postulated reactivity 
events will not damage the fuel.  

SDM requirements provide sufficient reactivity margin to 
assure that acceptable fuel design limits will not be 
exceeded for normal shutdown and anticipated operational 
occurrences (AOOs). As such, the SDM defines the degree of 
subcriticality that would be obtained immediately following 
the insertion or scram of all shutdown and control rods, 
assuming that the single rod cluster assembly of highest 
reactivity worth is fully withdrawn.  

The system design requires that two independent reactivity 
control systems be provided, and that one of these systems 
be capable of maintaining the core subcritical under cold 
conditions. These requirements are provided by the use of 
movable control assemblies and soluble boric acid in the 
Reactor Coolant System (RCS). The Plant Control System 
(PLS) can compensate for the reactivity effects of the fuel 
and water temperature changes accompanying power level 
changes over the range from full load to no load. In 
addition, the PLS, together with the boration system, 
provides the SDM during power operation and is capable of 
making the core subcritical rapidly enough to prevent 
exceeding acceptable fuel damage limits, assuming that the 
rod of highest reactivity worth remains fully withdrawn.  
The soluble boron system can compensate for fuel depletion 
during operation and xenon burnout reactivity changes and 
maintain the reactor subcritical under cold conditions.  

During power operation, SDM control is ensured by operating 
with the shutdown banks fully withdrawn and the control 
banks within the limits of LCO 3.1.6, "Control Bank 
Insertion Limits." When the unit is in the shutdown and 
refueling modes, the SDM requirements are met by adjustments 
to the RCS boron concentration.  

(continued) 
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SHUTDOWN MARGIN (SDM) 
B 3.1.1 

BASES (continued) 

APPLICABLE The minimum required SDM is assumed as an initial condition 
SAFETY ANALYSES in safety analyses. The safety analyses (Ref. 2) establish 

an SDM that ensures that specified acceptable fuel design 
limits are not exceeded for normal operation and AQOs, with 
the assumption of the highest worth rod stuck out on scram.  
For MODE 5, the primary safety analysis that relies on the 
SDM limits is the boron dilution analysis.  

The acceptance criteria for the SDM requirements are that 
specified acceptable fuel design limits are maintained.  
This is done by ensuring that: 

a. The reactor can be made subcritical from all operating 
conditions, transients, and Design Basis Events; 

b. The reactivity transients associated with postulated 
accident conditions are controllable within acceptable 
limits (departures from nucleate boiling ratio (DNBR), 
fuel centerline temperature limits for AOOs, and 
< 280 cal/gm energy deposition for the rod ejection 
accident); and 

c. The reactor will be maintained sufficiently subcritical 
to preclude inadvertent criticality in the shutdown 

K>. condition.  

The most limiting accidents for the SDM requirements are 
based on a main steam line break (SLB) and inadvertent 
opening of a steam generator (SG) relief or safety valve, as 
described in the accident analyses (Ref. 2). The increased 
steam flow in the main steam system causes an increased 
energy removal from the affected SG, and consequently the 
RCS. This results in a reduction of the reactor coolant 
temperature. The resultant coolant shrinkage causes a 
reduction in pressure. In the presence of a negative 
moderator temperature coefficient (MTC), this cooldown 
causes an increase in core reactivity. The positive 
reactivity addition from the moderator temperature decrease 
will terminate when the affected SG boils dry, thus 
terminating RCS heat removal and cooldown. Following the 
SLB or opening of an SG relief or safety valve, a post trip 
return to power may occur; however, no fuel damage occurs as 
a result of the post trip return to power, and the 
THERMAL POWER does not violate the Safety Limit (SL) 
requirement of SL 2.1.1.  

(continued) 
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SHUTDOWN MARGIN (SDM) 
B 3.1.1 

BASES 

K> APPLICABLE In addition to the limiting SLB and inadvertent opening of 
SAFETY ANALYSES an SG relief or safety valve transients, the SDM 

(continued) requirement must also protect against: 

a. Inadvertent boron dilution; 

b. An uncontrolled rod withdrawal from subcritical or low 
power condition; 

c. Rod ejection; 

d. Inadvertent operation of Passive Residual Heat Removal 
Heat Exchanger (PRHR HX).  

Each of these events is discussed below.  

In the boron dilution analysis, the required SDM defines the 
reactivity difference between an initial subcritical boron 
concentration and the corresponding critical boron 
concentration. These values, in conjunction with the 
configuration of the RCS and the assumed dilution flow rate, 
directly affect the results of the analysis. This event is 
most limiting when critical boron concentrations are 
highest.  

The uncontrolled rod withdrawal transient is terminated by a 
high neutron flux trip. Power level, RCS pressure, linear 
heat rate, and the DNBR do not exceed allowable limits.  

The ejection of a control rod rapidly adds reactivity to the 
reactor core, causing both the core power level and heat 
flux to increase with corresponding increases in reactor 
coolant temperatures and pressure. The ejection of a rod 
also produces a time-dependent redistribution of core power.  

The inadvertent actuation of the PRHR HX causes an RCS 
temperature reduction from an initial injection of 
relatively cold water and the continued cooling of the RCS 
by PRHR. In the presence of a negative moderator 
temperature coefficient, the RCS temperature reduction 
causes an increase in core reactivity. Safety injection on 
the low cold leg temperature or low pressurizer pressure 
signals actuate the core makeup tank (CMT) and bring the 
plant to a stable condition.  

(continued) 
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I

.BASES

APPLICABLE 
SAFETY ANALYSES 

(continued)

LCO

SDM satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii). Even 
though it is not directly observed from the main control 
room, SDM is considered an initial condition process 
variable because it is periodically monitored to provide 
assurance that the unit is operating within the bounds of 
accident analysis assumptions.

SDM is a core design condition that can be ensured during 
operation through control rod positioning (control and 
shutdown banks) and through the soluble boron concentration.  

The SLB and the boron dilution accidents (Ref. 2) are the 
most limiting analyses that establish the SDM value of the 
LCO. For SLB accidents, if the LCO is violated, there 
is a potential to exceed the DNBR limit and to exceed 
10 CFR 50.34 limits (Ref. 3). For the boron dilution 
accident, if the LCO is violated, the minimum required time 
assumed for automatic action to terminate dilution may no 
longer be applicable.

APPLICABILITY In MODE 2 with keff < 1.0, and in MODES 3, 4, and 5, the SDM 
requirements are applicable to provide sufficient negative 
reactivity to meet the assumptions of the safety analyses 
discussed above. In MODE 6, the shutdown reactivity 
requirements are given in LCO 3.9.1, "Boron Concentration." 
In MODES 1 and 2, SDM is ensured by complying with 
LCO 3.1.5, "Shutdown Bank Insertion Limits and LCO 3.1.6, 
"Control Bank Insertion Limits." 

ACTIONS A.1 

If the SDM requirements are not met, boration must be 
initiated promptly. A Completion Time of 15 minutes is 
adequate for an operator to correctly align and start the 
required systems and components. It is assumed that 
boration will be continued until the SDM requirements are 
met.  

(continued)
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SHUTDOWN MARGIN (SDM) 
B 3.1.1 

BASES 

ACTIONS A.1 (continued) 

In the determination of the required combination of boration 
flow rate and boron concentration, there is no unique 
requirement that must be satisfied. Since it is imperative 
to raise the boron concentration of the RCS as soon as 
possible, the boron concentration should be a concentrated 
solution. The operator should begin boration with the best 
source available for the plant conditions.  

In determining the boration flow rate, the time in core life 
must be considered. For instance, the most difficult time 
in core life to increase the RCS boron concentration is at 
the beginning of cycle when the boron concentration is 
highest. Assuming that a value of [1.6]? Ak/k must be 
recovered and a boration flow rate is [100] gpm, it is 
possible to increase the boron concentration of the RCS by 
112 ppm in approximately 29 minutes. If a boron worth of 
9 pcm/ppm is assumed, this combination of parameters will 
increase the SDMO[shutdown margin] by [1.6]% Ak/k. These 
boration parameters of [100] gpm and [9] ppm represent 
typical values and are provided for the purpose of offering 
a specific example." 

SURVEILLANCE SR 3.1.1.1 
REQUIREMENTS 

In MODES 1 and 2, SDM is verified by observing that the 
requirements of LCO 3.1.5 and LCO 3.1.6 are met. In the 
event that a rod is known to be untrippable, however, SDM 
verification must account for the worth of the untrippable 
rod as well as another rod of maximum worth.  

In MODES 3, 4, and 5, the SDM is verified by performing a 
reactivity balance calculation, considering the listed 
reactivity effects: 

a. RCS boron concentration; 

b. Control bank position; 

c. RCS average temperature; 

d. Fuel burnup based on gross thermal energy generation; 

e. Xenon concentration; 

f. Samarium concentration; and 

g. Isothermal Temperature Coefficient (ITC).  

(continued) 
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SHUTDOWN MARGIN (SDM) 
B 3.1.1

BASES

SURVEILLANCE 
REQUIREMENTS

SR 3.1.1.1 (continued) 

Using the ITC accounts for Doppler reactivity in this 
calculation because the reactor is subcritical and the fuel 
temperature will be changing at the same rate as the RCS.

The Frequency of 24 hours is based on the generally slow 
change in required boron concentration and the low 
probability of an accident occurring without the required 
SDM. This allows time for the operator to collect the 
required data, which includes performing a boron 
concentration analysis, and complete the calculation.  

REFERENCES 1. 10 CFR 50, Appendix A, GDC 26.  

2. Chapter 15, "Accident Analysis." 

3. 10 CFR 50.34.
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Core Reactivity 
B 3.1.2

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.2 Core Reactivity 

BASES

BACKGROUND According to GDC 26, GDC 28, and GDC 29 (Ref. 1), 
reactivity shall be controllable, such that 
subcriticality is maintained under cold conditions, and 
acceptable fuel design limits are not exceeded during 
normal operation and anticipated operational occurrences.  
Therefore, reactivity balance is used as a measure of the 
predicted versus measured core reactivity during power 
operation. The periodic confirmation of core reactivity 
is necessary to ensure that Design Basis Accident (DBA) 
and transient safety analyses remain valid. A large 
reactivity difference could be the result of 
unanticipated changes in fuel, control rod worth, or 
operation at conditions not consistent with those assumed 
in the predictions of core reactivity and could 
potentially result in a loss of SDM or violation of 
acceptable fuel design limits. Comparing predicted 
versus measured core reactivity validates the nuclear 
methods used in the safety analysis and supports the SDM 
demonstrations (LCO 3.1.1, "SHUTDOWN MARGIN (SDM)") in 
ensuring the reactor can be brought safely to cold, 
subcritical conditions.  

When the reactor core is critical or in normal power 
operation, a reactivity balance exists and the net 
reactivity is zero. A comparison of predicted and 
measured reactivity is convenient under such a balance 
since parameters arebeing maintained relatively stable 
under steady-state power conditions. The positive 
reactivity inherent in the core design is balanced by the 
negative reactivity of the control components, thermal 
feedback, neutron leakage, and materials in the core that 
absorb neutrons, such as burnable absorbers producing 
zero net reactivity. Excess reactivity can be inferred 
from the boron letdown curve (or critical boron curve), 
which provides an indication of the soluble boron 
concentration in the Reactor Coolant System (RCS) versus 
cycle burnup. Periodic measurement of the RCS boron 
concentration for comparison with the predicted value 
with other variables fixed (such as rod height, 
temperature, pressure, and power), provides a convenient 
method of ensuring that core reactivity is within design 
expectations and that the calculation models used to 
generate the safety analysis are adequate. (continued)
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Core Reactivity 
B 3.1.2

BASES

BACKGROUND 
(continued)

In order to achieve the required fuel cycle energy 
output, the uranium enrichment, in the new fuel loading 
and in the fuel remaining from the previous cycle, 
provides excess positive reactivity beyond that required 
to sustain steady state operation throughout the cycle.  
When the reactor is critical at RTP and a negative 
moderator temperature coefficient, the excess positive 
reactivity is compensated by burnable absorbers (if any), 
control rods, whatever neutron poisons (mainly xenon and 
samarium) are present in the fuel, and the RCS boron 
concentration.  

When the core is producing THERMAL POWER, the fuel is 
being depleted and excess reactivity is decreasing. As 
the fuel depletes, the RCS boron concentration is reduced 
to compensate reactivity and maintain constant THERMAL 
POWER. The boron letdown curve is based on steady state 
operation at RTP. Therefore, deviations from the 
predicted boron letdown curve may indicate deficiencies 
in the design analysis, deficiencies in the calculational 
models, or abnormal core conditions, and must be 
evaluated.

APPLICABLE 
SAFETY ANALYSES

The acceptance criteria for core reactivity are that the 
reactivity balance limit ensures plant operation is 
maintained within the assumptions of the safety analyses.  

Accurate prediction of core reactivity is either an 
explicit or implicit assumption in the accident analysis 
evaluations. Certain accident evaluations (Ref. 2) are, 
therefore, dependent upon accurate evaluation of core 
reactivity. In particular, SDM and reactivity 
transients, such as control rod withdrawal accidents or 
rod ejection accidents, are sensitive to accurate 
predictions of core reactivity. These accident analysis 
evaluations rely on computer codes that have been 
qualified against available test data, operating plant 
data, and analytical benchmarks. Monitoring reactivity 
balance provides additional assurance that the nuclear 
methods provide an accurate representation of the core 
reactivity.  

Design calculations and safety analysis are performed for 
each fuel cycle for the purpose of predetermining 
reactivity behavior and the RCS boron concentration 
requirements for reactivity control during fuel 
depletion.  

(continued)
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Core Reactivity 
B 3.1.2

BASES

APPLICABLE 
SAFETY ANALYSES 

(continued)

The comparison between measured and predicted initial 
core reactivity provides a normalization for the 
calculational models used to predict core reactivity. If 
the measured and predicted RCS boron concentrations for 
identical core conditions at beginning of cycle (BOC) do 
not agree, then the assumptions used in the reload cycle 
design analysis or the calculation models used to predict 
soluble boron requirements may not be accurate. If 
reasonable agreement between measured and predicted core 
reactivity exists at BOC, then the prediction may be 
normalized to the measured boron concentration.  
Thereafter, any significant deviations in the measured 
boron concentration from the predicted boron letdown 
curve that develop during fuel depletion may be an 
indication that the calculational model is not adequate 
for core burnups beyond BOC, or that an unexpected change 
in core conditions has occurred.

The normalization of predicted RCS boron concentration to 
the measured value is typically performed after reaching 
RTP following startup from a refueling outage, with the 
control rods in their normal positions for power 
operation. The normalization is performed at BOC 
conditions so that core reactivity relative to predicted 
values can be continually monitored and evaluated as core 
conditions change during the cycle.  

Core reactivity satisfies Criterion 2 of 10 CFR 
50.36(c) (2) (ii).

LCO Long term core reactivity behavior is a result of the 
core physics design and cannot be easily controlled once 
the core design is fixed. During operation, therefore, 
the Conditions of the LCO can only be ensured through 
measurement and tracking, and appropriate actions taken 
as necessary. Large differences between actual and 
predicted core reactivity may indicate that the 
assumptions of the DBA and transient analyses are no 
longer valid, or that the uncertainties in the Nuclear 
Design Methodology are larger than expected. A limit on 
the reactivity balance of + 1% Ak/k has been established 
based on engineering judgment. A 1% deviation in 
reactivity from that predicted is larger than expected 
for normal operation and should therefore be evaluated.  

(continued)
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Core Reactivity 
B 3.1.2

BASES

LCO 
(continued)

APPLICABILITY

ACTIONS

When measured core reactivity is within 1% Ak/k of the 
predicted value at steady state thermal conditions, the 
core is considered to be operating within acceptable 
design limits. Since deviations from the limit are 
normally detected by comparing predicted and measured 
steady state RCS critical boron concentrations, the 
difference between measured and predicted values would be 
approximately 100 ppm (depending on the boron worth) 
before the limit is reached. These values are well within 
the uncertainty limits for analysis of boron 
concentration samples, so that spurious violations of the 
limit due to uncertainty in measuring the RCS boron 
concentration are unlikely.

The limits on core reactivity must be maintained during 
MODES 1 and 2 because a reactivity balance must exist 
when the reactor is critical or producing THERMAL POWER.  
As the fuel depletes, core conditions are changing, and 
confirmation of the reactivity balance ensures the core 
is operating as designed. This specification does not 
apply in MODE 3, 4, and 5 because the reactor is shutdown 
and the reactivity balance is not changing.

In MODE 6, fuel loading results in a continually changing 
core reactivity. Boron concentration requirements 
(LCO 3.9.1, "Boron Concentration") ensure that fuel 
movements are performed within the bounds of the safety 
analysis. An SDM demonstration is required during the 
first startup following operations that could have 
altered core reactivity (e.g., fuel movement, control rod 
replacement, control rod shuffling).

A.1 and A.2

Should an anomaly develop between measured and predicted 
core reactivity, an evaluation of the core design and 
safety analysis must be performed. Core conditions are 
evaluated to determine their consistency with input to 
design calculations. Measured core and process 
parameters are evaluated to determine that they are 
within the bounds of the safety analysis, and safety 
analysis calculational models are reviewed to verify that 
they are adequate for representation of the core 
conditions. The required Completion Time of 7 days is 

(continued)
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Core Reactivity 
B 3.1.2 

BASES 

K. ACTIONS A.1 and A.2 (continued) 

based on the low probability of a DBA occurring during 
this period and allows sufficient time to assess the 
physical condition of the reactor and complete the 
evaluation of the core design and safety analysis.  

Following evaluations of the core design and safety 
analysis, the cause of the reactivity anomaly may be 
resolved. If the cause of the reactivity anomaly is a 
mismatch in core conditions at the time of RCS boron 
concentration sampling, then a recalculation of the RCS 
boron concentration requirements may be performed to 
demonstrate that core reactivity is behaving as expected.  
If an unexpected physical change in the condition of the 
core has occurred, it must be evaluated and corrected, if 
possible. If the cause of the reactivity anomaly is in 
the calculation technique, then the calculational models 
must be revised to provide more accurate predictions. If 
any of these results are demonstrated and it is concluded 
that the reactor core is acceptable for continued 
operation, then the boron letdown curve may be 
renormalized and power operation may continue. If 
operational restriction or additional SRs are necessary 
to ensure the reactor core is acceptable for continued 
operation, then they must be defined.  

The required Completion Time of 7 days is adequate for 
preparing whatever operating restrictions or 
Surveillances that may be required to allow continued 
reactor operation.  

B.1 

If the core reactivity cannot be restored to within 
the 1% Ak/k limit, the plant must be brought to a MODE in 
which the LCO does not apply. To achieve this status, 
the plant must be brought-to at least MODE 3 within 
6 hours. If the SDM for MODE 3 is not met, then the 
boration required by SR 3.1.1.1 would occur. The allowed 
Completion Time is reasonable, based on operating 
experience, for reaching MODE 3 from full power 
conditions in an orderly manner and without challenging 
plant systems.  

(continued) 
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Core Reactivity 
B 3.1.2

BASES (continued)

SURVEILLANCE 
REQUIREMENTS

SR 3.1.2.1 

Core reactivity is verified by periodic comparisons of 
measured and predicted RCS boron concentrations. The 
comparison is made considering that other core conditions 
are fixed or stable, including control rod position, 
moderator temperature, fuel temperature, fuel depletion, 
xenon concentration, and samarium concentration. The 
Surveillance is performed prior to entering MODE 1 as an 
initial check on core conditions and design calculations 
at BOC. The Note indicates that the normalization of 
predicted core reactivity to the measured value must take 
place within the first 60 effective full power days 
(EFPDs) after each fuel loading. This allows sufficient 
time for core conditions to reach steady state, but 
prevents operation for a large fraction of the fuel cycle 
without establishing a benchmark for the design 
calculations. The required subsequent Frequency of 
31 EFPDs following the initial 60 EFPDs after entering 
MODE 1 is acceptable based on the slow rate of core 
changes due to fuel depletion and the presence of other 
indicators (QPTR, AFD, etc.) for prompt indication of an 
anomaly.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 26, GDC 28, and GDC 29.  

2. Chapter 15, "Accident Analysis."
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MTC 
B 3.1.3 

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.3 Moderator Temperature Coefficient (MTC) 

BASES 

BACKGROUND According to GDC 11 (Ref. 1), the reactor core and its 
interaction with the Reactor Coolant System (RCS) must be 
designed for inherently stable power operation even in the 
possible event of an accident. In particular, the net 
reactivity feedback in the system must compensate for any 
unintended reactivity increases.  

The MTC relates a change in core reactivity to a change in 
reactor coolant temperature (a positive MTC means that 
reactivity increases with increasing moderator temperature; 
conversely, a negative MTC means that reactivity decreases 
with increasing moderator temperature). The reactor is 
designed to operate with a non-positive MTC over the range 
of fuel cycle operation. Therefore, a coolant temperature 
increase will cause a reactivity decrease, so that the 
coolant temperature tends to return toward its initial 
value. Reactivity increases that cause a coolant 
temperature increase will thus be self limiting, and stable 
power operation will result.  

MTC values are predicted at selected burnups during the 
safety evaluation analysis and are confirmed to be 
acceptable by measurements. Both initial and reload cores 
are designed so that the MTC is less than zero when THERMAL 
POWER is at RTP. The actual value of the MTC is dependent 
on core characteristics such as fuel loading and reactor 
coolant soluble boron concentration. The core design may 
require additional fixed distributed poisons (burnable 
absorbers) to yield an MTC within the range analyzed in the 
plant accident analysis. The end of cycle (EOC) MTC is also 
limited by the requirements of the accident analysis. Fuel 
cycles designed to achieve high burnups that have changes to 
other characteristics are evaluated to ensure that the MTC 
does not exceed the EOC limit.  

The limitations on MTC are provided to ensure that the value 
of this coefficient remains within the limiting conditions 
assumed in the Chapter 15 accident and transient analyses 
(Ref. 2).  

(continued)
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MTC 
B 3.1.3 

BASES 

BACKGROUND If the LCO limits are not met, the plant response during 
(continued) transients may not be as predicted. The core could violate 

criteria that prohibit a return to criticality, or the 
departure from nucleate boiling ratio criteria of the 
approved correlation may be violated, which could lead to a 
loss of the fuel cladding integrity.  

The SRs for measurement of the MTC at the beginning and near 
the end of the fuel cycle are adequate to confirm that the 
MTC remains within its limits since this coefficient changes 
slowly due principally to the RCS boron concentration 
associated with fuel burnup and burnable absorbers.  

APPLICABLE The acceptance criteria for the specified MTC are: 
SAFETY ANALYSES 

a. The MTC values must remain within the bounds of those 
used in the accident analysis (Ref. 2); and 

b. The MTC must be such that inherently stable power 
operations result during normal operation and 
accidents, such as overheating and overcooling events.  

Chapter 15 (Ref. 2) contains analyses of accidents that 
result in both overheating and overcooling of the reactor 
core. MTC is one of the controlling parameters for core 
reactivity in these accidents. Both the least negative 
value and most negative value of the MTC are important to 
safety, and both values must be bounded. Values used in the 
analyses consider worst case conditions to ensure that the 
accident results are bounding (Ref. 3).  

The consequences of accidents that cause core heat-up must 
be evaluated when the MTC is least negative. Such accidents 
include the rod withdrawal transient from either zero 
(Ref. 2) or RTP, loss of main feedwater flow, and loss of 
forced reactor coolant flow. The consequences of accidents 
that cause core overcooling must be evaluated when the MTC 
is negative. Such accidents include sudden feedwater flow 
increase and sudden decrease in feedwater temperature.  

(continued)
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B 3.1.3 

BASES 

K> APPLICABLE In order to ensure a bounding accident analysis, the MTC is 
SAFETY ANALYSES assumed to be its most limiting value for the analysis 

(continued) conditions appropriate to each accident. The bounding value 
is determined by considering rodded and unrodded conditions, 
whether the reactor is at full or zero power, and whether it 
is BOC or EOC. The most conservative combination 
appropriate to the accident is then used for the analysis 
(Ref. 2).  

MTC values are bounded in reload safety evaluations assuming 
steady state conditions at the limiting time in cycle life.  
An EOC measurement is conducted at conditions when the RCS 
boron concentration reaches approximately 300 ppm. The 
measured value may be extrapolated to project the EOC value, 
in order to confirm reload design predictions.  

MTC satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii). Even 
though it is not directly observed and controlled from the 
control room, MTC is considered an initial condition process 
variable because of its dependence on boron concentration.  

LCO LCO 3.1.3 requires the MTC to be within specified limits of 
the COLR to ensure that the core operates within the 
assumptions of the accident analysis. During the reload 
core safety evaluation, the MTC is analyzed to determine 
that its values remain within the bounds of the accident 
analysis during operation.  

Assumptions made in safety analyses require that the MTC be 
more negative than a given upper limit and less negative 
than a given lower limit. The MTC is least negative near 
BOC; this upper bound must not be exceeded. This maximum 
upper limit occurs at all rods out (ARO), hot zero power 
conditions. At EOC the MTC takes on its most negative 
value, when the lower bound becomes important. This LCO 
exists to ensure that both the upper and lower bounds are 
not exceeded.  

During operation, therefore, the conditions of the LCO can 
only be ensured through measurement. The surveillance 
checks at BOC and EOC on MTC provide confirmation that the 
MTC is behaving as anticipated so that the acceptance 
criteria are met.  

(continued) 

AP1O00 B 3.1-15 Amendment 0 
Revision 3 DRAFT



MTC 
B 3.1.3 

BASES 

LCO The BOC limit and the EOC limit are established in the COLR 
(continued) to allow specifying limits for each particular cycle. This 

permits the unit to take advantage of improved fuel 
management and changes in unit operating schedule.  

APPLICABILITY Technical Specifications place both LCO and SR values on 
MTC, based on the safety analysis assumptions described 
above.  

In MODE 1, the limits on MTC must be maintained to assure 
that any accident initiated from THERMAL POWER operation 
will not violate the design assumptions of the accident 
analysis. In MODE 2, with the reactor critical, the 
upper limit must also be maintained to ensure thatstartup 
and subcritical accidents (such as the uncontrolled CONTROL 
ROD assembly or group withdrawal) will not violate the 
assumptions of the accident analysis. The lower MTC limit 
must be maintained in MODES 2 and 3, in addition to MODE 1, 
to ensure that cooldown accidents will not violate the 
assumptions of the accident analysis. In MODES 4, 5, and 6, 
this LCO is not applicable, since no Design Basis Accidents 
(DBAs) using the MTC as an analysis assumption are initiated 
from these MODES.  

ACTIONS A.1 

If the upper MTC limit is violated, administrative 
withdrawal limits for control banks must be established to 
maintain the MTC within its limits. The MTC becomes more 
negative with control bank insertion and decreased boron 
concentration. A Completion Time of 24 hours provides 
enough time for evaluating the MTC measurement and computing 
the required bank withdrawal limits.  

As cycle burnup is increased, the RCS boron concentration 
will be reduced. The reduced boron concentration causes the 
MTC to become more negative. Using physics calculations, 
the time in cycle life at which the calculated MTC will meet 
the LCO requirement can be determined. At this point in 
core life, Condition A no longer exists. The unit is no 
longer in the Required Action, so the administrative 
withdrawal limits are no longer in effect.  

(continued) 
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(continued) 

If the required administrative withdrawal limits at BOC are 
not established within 24 hours, the unit must be placed in 
MODE 2 with keff < 1.0 to prevent operation with an MTC 
which is less negative than that assumed in safety analyses.  

The allowed Completion Time of 6 hours is reasonable, based 
on operating experience, for reaching the required MODE from 
full power conditions in an orderly manner and without 
challenging plant systems.  

C.' 

Exceeding the EOC MTC limit means that the safety analysis 
assumptions for the EOC accidents that use a bounding 
negative MTC value may be invalid. If the EOC MTC limit is 
exceeded, the plant must be placed in a MODE or Condition in 
which the LCO requirements are not applicable. This is done 
by placing the plant in at least MODE 4 within 12 hours.  

The allowed Completion Time is a reasonable time based on 
operating experience to reach the required MODE from full 
power operation in an orderly manner and without challenging 
plant systems.  

SURVEILLANCE SR 3.1.3.1 
REQUIREMENTS 

This SR requires measurement of the MTC at BOC prior to 
entering MODE 1 in order to demonstrate compliance with the 
most limiting MTC LCO. Meeting the limit prior to entering 
MODE 1 assures that the limit will also be met at higher 
power levels.  

The BOC MTC value for ARO will be inferred from isothermal 
temperature coefficient measurements obtained during the 
physics tests after refueling. The ARO value can be 
directly compared to the MTC limit of the LCO. If required, 
measurement results and predicted design values can be used 
to establish administrative withdrawal limits for control 
banks.  

(continued)
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SURVEILLANCE 
REQUIREMENTS 

(continued)

SR 3.1.3.2 

In similar fashion, the LCO demands that the MTC be less 
negative than the specified value for EOC full power 
conditions. This measurement may be performed at any 
THERMAL POWER, but its results must be extrapolated to the 
conditions of RTP and all banks withdrawn in order to make a 
proper comparison with the LCO value. Because the RTP MTC 
value will gradually become more negative with further core 
depletion and boron concentration reduction, a 300 ppm SR 
value of MTC should necessarily be less negative than the 
EOC LCO limit. The 300 ppm SR value is sufficiently less 
negative than the EOC LCO limit value to provide assurance 
that the LCO limit will be met at EOC when the 300 ppm 
Surveillance criterion is met.

SR 3.1.3.2 is modified by three Notes that include the 
following requirements: 

a. The SR is not required to be performed until 
7 effective full power days (EFPDs) after reaching the 
equivalent of an equilibrium RTP all rods out (ARO) 
boron concentration of 300 ppm.  

b. If the 300 ppm Surveillance limit is exceeded, it is 
possible that the EOC limit on MTC could be reached 
before the planned EOC. Because the MTC changes 
slowly with core depletion, the Frequency 
of 14 effective full power days is sufficient to avoid 
exceeding the EOC limit.  

c. The Surveillance limit for RTP boron concentration of 
60 ppm is conservative. If the measured MTC at 60 ppm 
is more positive than the 60 ppm surveillance limit, 
the EOC limit will not be exceeded because of the 
gradual manner in which MTC changes with core burnup.  

REFERENCES 1. 10 CFR 50, Appendix A, GDC 11.  

2. Chapter 15, "Accident Analysis." 

3. WCAP 9273-NP-A, "Westinghouse Reload Safety Evaluation 
Methodology," July 1985.
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Rod Group Alignment Limits 
B 3.1.4 

B 3.1 REACTIVITY CONTROL SYSTEMS 

KJ B 3.1.4 Rod Group Alignment Limits 

BASES 

BACKGROUND The OPERABILITY (e.g., trippability) of the shutdown and 
control rods is an initial assumption in all safety analyses 
which assume rod insertion upon reactor trip. Maximum rod 
misalignment is an initial assumption in the safety analysis 
that directly affects core power distributions and 
assumptions of available SDM.  

The applicable criteria for these reactivity and power 
distribution design requirements are 10 CFR 50, Appendix A, 
GDC 10, "Reactor Design," GDC 26, "Reactivity Control 
System Redundancy and Protection" (Ref. 1), and 10 CFR 
50.46, "Acceptance Criteria for Emergency Core Cooling 
Systems for Light Water Nuclear Power Plants" (Ref. 2).  

Mechanical or electrical failures may cause a control rod to 
become inoperable or to become misaligned from its group.  
Control rod inoperability or misalignment may cause 
increased power peaking due to the asymmetric reactivity 
distribution and a reduction in the total available rod 
worth for reactor shutdown. Therefore, control rod 
alignment and OPERABILITY are related to core operation in 
design power peaking limits and the core design requirement 
of a minimum SDM.  

Limits on control rod alignment have been established, and 
all rod positions are monitored and controlled during power 
operation to ensure that the power distribution and 
reactivity limits defined by the design power peaking and 
SDM limits are preserved.  

Rod cluster control assemblies (RCCAs), or rods, are moved 
by their control rod drive mechanisms (CRDMs). Each CRDM 
moves its RCCA one step (approximately 5/8 inch) at a time 
but at varying rates (steps per minute) depending on the 
signal output from the Plant Control System (PLS).  

The RCCAs are divided among control banks and shutdown 
banks. Each bank may be further subdivided into two groups 
to provide for precise reactivity control. A group consists 
of two or more RCCAs that are electrically paralleled to 
step simultaneously. A bank of RCCAs consists of two groups 
that are moved in a staggered fashion, but always within one 

(continued)
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BASES 

BACKGROUND step of each other. The AP1000 design has seven control 
(continued) banks and four shutdown banks.  

The shutdown banks are maintained either in the fully 
inserted or fully withdrawn position. The control banks are 
part of the MSHIM (Mechanical Shim) Control System which 
utilizes two independently operable groups of control banks 
for control of reactivity and axial power distribution.  

Certain control rods will be pre-selected for inclusion in 
the Rapid Power Reduction (RPR) system. The purpose of the 
RPR is to initiate a rapid decrease in the core power during 
load rejection transients.  

Reactivity control is provided primarily by the M banks.  
The M Banks consist of several control banks operating with 
a fixed overlap. The bank worth and overlap are defined so 
as to minimize the impact on axial offset with control bank 
maneuvering and still retain the reactivity required to meet 
the desired load changes.  

The axial power distribution control is provided by the 
AO Bank, a relatively high worth bank.  

In order to avoid boron adjustment for load follow 
operation, gray rods are utilized.  

There are 16 gray rod RCCAs in the APlOOO, each composed of 
24 rodlets mounted on a common RCCA spider. These have been 
subdivided into what has been termed as MA, MB, MC, and 
MD Banks with 4 gray rod RCCAs in each.  

Each of the MA, MB, MC, and MD Banks has almost the same 
worth. The primary gray bank function is to provide 
additional reactivity during the transition periods. During 
base load operation, two of the gray banks may be fully 
inserted into the core. Each of the gray banks consists of 
a relatively low worth bank.  

The MA, MB, MC, MD, M1 and M2 Banks function together with a 
single variable (i.e., criticality or temperature) driving 
these groups as if they are in one control group.  

The control rods are arranged in a radially symmetric 
pattern so that control bank motion does not introduce 
radial asymmetries in the core power distributions.  

(continued) 
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BACKGROUND 
(continued)

The axial position of shutdown rods and control rods is 
indicated by two separate and independent systems, which are 
the Bank Demand Position Indication System (commonly called 
group step counters) and the Digital Rod Position Indication 
(DRPI) System.

The Bank Demand Position Indication System counts the pulses 
from the rod control system that moves the rods. There is 
one step counter for each group of rods. Individual rods in 
a group all receive the same signal to move and should, 
therefore, all be at the same position indicated by the 
group step counter for that group. The Bank Demand Position 
Indication System is considered highly precise (± 1 step or 
± + inch). If a rod does not move one step for each demand 
pulse, the step counter will still count the pulse and 
incorrectly reflect the position of the rod.  

The DRPI System provides a highly accurate indication of 
actual control rod position, at a lower precision than the 
step counters. This system is based on inductive analog 
signals from a series of coils spaced along a hollow tube.  
To increase the reliability of the system, the inductive 
coils are connected alternately to data system A or B.  
Thus, if one data system fails, the DRPI will go on 
half-accuracy. The DRPI System is capable of monitoring rod 
position within at least + 12 steps with either full 
accuracy or half accuracy.

APPLICABLE 
SAFETY ANALYSES

Control rod misalignment accidents are analyzed in the 
safety analysis (Ref. 3). The acceptance criteria for 
addressing control rod inoperability or misalignment is 
that:

a. There be no violations of: 

1. Specified acceptable fuel design limits, or 

2. Reactor Coolant System (RCS) pressure boundary 
integrity; and 

(continued)
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APPLICABLE b. The core remains subcritical after accident 
SAFETY ANALYSES transients.  

(continued) 
Two types of misalignment are distinguished. During 
movement of a control rod group, one rod may stop moving, 
while the other rods in the group continue. This condition 
may cause excessive power peaking. The second type of 
misalignment occurs if one rod fails to insert upon a 
reactor trip and remains stuck fully withdrawn. This 
condition requires an evaluation to determine that 
sufficient reactivity worth is held in the control rods to 
meet the SDM requirement with the maximum worth rod stuck 
fully withdrawn.  

Two types of analysis are performed in regard to static rod 
misalignment (Ref. 3). With control banks at or above their 
insertion limits, one type of analysis considers the case 
when any one rod is completely inserted into the core. The 
second type of analysis considers the case of a completely 
withdrawn single rod from a bank inserted to its insertion 
limit. Satisfying limits on departure from nucleate boiling 
ratio in both of these cases bounds the situation when a rod 
is misaligned from its group by 12 steps.  

Another type of misalignment occurs if one RCCA fails to 
insert upon a reactor trip and remains stuck fully 
withdrawn. This condition is assumed in the evaluation to 
determine that the required SDM is met with the maximum 
worth RCCA also fully withdrawn (Ref. 3).  

The Required Actions in this LCO assure that either 
deviations from the alignment limits will be corrected or 
that THERMAL POWER will be adjusted so that excessive local 
linear heat rates (LHRs) will not occur, and that the 
requirements on SDM and ejected rod worth are preserved.  

Continued operation of the reactor with a misaligned control 
rod is allowed if the heat flux hot channel factor (FQ(Z)) 
and the nuclear enthalpy hot channel factor (F•,) are 
verified to be within their limits in the COLR and the 
safety analysis is verified to remain valid. When a control 
rod is misaligned, the assumptions that are used to 
determine the rod insertion limits, AFD limits, and quadrant 
power tilt limits are not preserved. Therefore, the limits 
may not preserve the design peaking factors, and FQ(Z) and 
FH must be verified directly by incore mapping. Bases 

(continued) 
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APPLICABILITY 

) AP1O00

The requirements on RCCA OPERABILITY and alignment are 
applicable in MODES 1 and 2 because these are the only MODES 
in which neutron (or fission) power is generated, and the 
OPERABILITY (i.e., trippability) and alignment of rods have 
the potential to affect the safety of the plant. In 
MODES 3, 4, 5, and 6, the alignment limits do not apply 
because the control rods are bottomed and the reactor is 
shut down and not producing fission power. In the shutdown 
MODES, the OPERABILITY of the shutdown and control rods has 
the potential to affect the required SDM, but this effect 
can be compensated for by an increase in the boron 
concentration of the RCS. See LCO 3.1.1, "Shutdown Margin 
(SDM)" for SDM in MODES 3, 4, and 5 and LCO 3.9.1, "Boron

B 3.1-23 Amendment 0 
Revision 3 DRAFT

BASES 

APPLICABLE Section 3.2 (Power Distribution Limits) contains more 
SAFETY ANALYSES complete discussions of the relation of FQ(Z) 

(continued) and F., to the operating limits.  

Shutdown and control rod OPERABILITY and alignment are 
directly related to power distributions and SDM, which are 
initial conditions assumed in safety analyses. Therefore 
they satisfy Criterion 2 of 10 CFR 50.36(c)(2)(ii).  

LCO The limits on shutdown or control rod alignments assure that 
the assumptions in the safety analysis will remain valid.  
The requirements on operability assure that upon reactor 
trip, the assumed reactivity will be available and will be 
inserted. The control rod OPERABILITY requirements 
(i.e., trippability) are separate from the alignment 
requirements, which ensure that the RCCAs and banks maintain 
the correct power distribution and rod alignment. The rod 
OPERABILITY requirement is satisfied provided the rod will 
fully insert in the required rod drop time assumed in the 
safety analysis. Rod control malfunctions that result in 
the inability to move a rod (e.g., rod lift coil failures), 
but that do not impact trippability, do not result in rod 
inoperability.  

The requirement to maintain the rod alignment to within plus 
or minus 12 steps is conservative. The minimum misalignment 
assumed in safety analysis is 24 steps (15 inches), and in 
some cases a total misalignment from fully withdrawn to 
fully inserted is assumed.  

Failure to meet the requirements of this LCO may produce 
unacceptable power peaking factors and linear heating rates 
(LHR), or unacceptable SDMs, which may constitute initial 
conditions inconsistent with the safety analysis.
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Concentration," for boron concentration requirements during 
refueling.
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ACTIONS A.1.1 and A.1.2 

When one or more rods are inoperable (i.e., untrippable), 
there is a possibility that the required SDM may be 
adversely affected. Under these conditions, it is important 
to determine the SDM, and if it is less than the required 
value, initiate boration until the required SDM is 
recovered. The Completion Time of 1 hour is adequate to 
determine SDM and, if necessary, to initiate boration to 
restore SDM.  

In this situation, SDM verification must include the worth 

of the untrippable rod as well as a rod of maximum worth.  

A.2 

If the inoperable rod(s) cannot be restored to OPERABLE 
status, the plant must be brought to a MODE or condition in 
which the LCO requirements are not applicable. To achieve 
this status, the unit must be brought to at least MODE 3 
within 6 hours.  

The allowed Completion Time is reasonable, based on 
operating experience, for reaching MODE 3 from full power 
conditions in an orderly manner without challenging plant 
systems.  

B.1 

When a rod becomes misaligned, it can usually be moved and 
is still trippable. With the OPDMS OPERABLE adverse peaking 
factors resulting from the misalignment can be detected. If 
the rod can be realigned within the Completion Time of 
8 hours adverse burnup shadowing in the location of the 
misaligned rod can be avoided. With the OPDMS inoperable 
xenon redistribution can potentially cause adverse peaking 
factors which may not be detected. However, if the rod can 
be realigned within the Completion Time of I hour, local 
xenon redistribution during this short interval will not be 
significant and operation may proceed without further 
restriction.  

An alternative to realigning a single misaligned RCCA to the 
group average position is to align the remainder of the 
group to the position of the misaligned RCCA. However, this 
must be done without violating the bank sequence, overlap, 

(continued) 
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ACTIONS B.1 (continued) 

and insertion limits specified in LCO 3.1.5, "Shutdown Bank 
Insertion Limit," and LCO 3.1.6, "Control Bank Insertion 
Limits." The Completion Time of 1 hour gives the operator 
sufficient time to adjust the rod positions in an orderly 
manner.  

B.2.1.1 and B.2.1.2 

With a misaligned rod, SDM must be verified within limit or 
boration must be initiated to restore SDM within limit.  

In many cases, realigning the remainder of the group to the 
misaligned rod may not be desirable. For example, 
realigning control bank M2 to a rod that is misaligned 
15 steps from the top of the core could require insertion of 
the M1 bank to maintain overlap limits.  

Power operation may continue with one RCCA trippable but 
misaligned, provided that SDM is verified within 1 hour.  
The Completion Time of I hour represents the time necessary 
to determine the actual unit SDM and, if necessary, aligning 
and starting the necessary systems and components to 
initiate boration.  

B.2.2. B.2.3. B.2.4. B.2.5. and B.2.6 

For continued operation with a misaligned rod, RTP must be 
reduced, SDM must periodically be verified within limits, 
hot channel factors (FQ(Z) and F.H) must be verified within 
limits, and the safety analyses must be re-evaluated to 
confirm continued operation is permissible. A note has been 
added indicating that Required Actions B.2.4 and B.2.5, FQ 
and FAH verification, are only required when the OPDMS is 
inoperable and therefore unavailable to continuously monitor 
the core power distribution.  

Reduction of power to 75% of RTP ensures that local LHR 
increases due to a misaligned RCCA will not cause the core 
design criteria to be exceeded (Ref. 3). The Completion 
Time of 2 hours gives the operator sufficient time to 
accomplish an orderly power reduction without challenging 
the Protection and Safety Monitoring System.  

(continued) 
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ACTIONS B.2.2. B.2.3. B.2.4. B.2.5, and B.2.6 (continued) 

When a rod is known to be misaligned, there is a potential 
to impact the SDM. Since the core conditions can change 
with time, periodic verification of SDM is required. A 
Frequency of 12 hours is sufficient to ensure this 
requirement continues to be met.  

Online monitoring of core power distribution by the OPDMS, 
or verifying that F,(Z) and F., are within the required 
limits when the OPDMS is inoperable, ensures that current 
operation at 75% of RTP with a rod misaligned is not 
resulting in power distributions which may invalidate safety 
analysis assumptions at full power. The Completion Time of 
72 hours allows sufficient time to obtain flux maps of the 
core power distribution using the incore flux mapping system 
and to calculate FQ(Z) and F.H.  

Once current conditions have been verified acceptable, time 
is available to perform evaluations of accident analysis to 
determine that core limits will not be exceeded during a 
Design Basis Accident (DBA) for the duration of operation 
under these conditions. The accident analyses presented in 
Chapter 15 (Ref. 3) that may be adversely affected will be 
evaluated to ensure that the analysis results remain valid 
for the duration under these conditions. A Completion Time 
of 5 days is sufficient time to obtain the required input 
data and to perform the analysis.  

C.1 

When Required Actions cannot be completed within their 
Completion Times, the unit must be brought to a MODE or 
Condition in which the LCO requirements are not applicable.  
To achieve this status, the unit must be brought to at least 
MODE 3 within 6 hours, which obviates concerns about the 
development of undesirable xenon or power distributions.  
The allowed Completion Time of 6 hours is reasonable, based 
on operating experience, for reaching MODE 3 from full power 
condition in an orderly manner and without challenging the 
plant systems.  

D.1.1 and D.1.2 

More than one control rod becoming misaligned from its group 
average position is not expected, and has the potential to 
reduce SDM. Therefore, SDM must be evaluated. One hour 
allows the operator adequate time to determine SDM.  

(continued) 
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ACTIONS D.1.1 and D.1.2 (continued) 

Restoration of the required SDM, if necessary, requires 
increasing the RCS boron concentration to provide negative 
reactivity, as described in the bases of LCO 3.1.1. The 
required Completion Time of 1 hour for initiating boration 
is reasonable based on the time required for potential xenon 
redistribution, the low probability of an accident 
occurring, and the steps required to complete the action.  
This allows the operator sufficient time to align the 
required valves and start the CVS makeup pumps. Boration 
will continue until the required SDM is restored.  

D.2 

If more than one rod is found to be misaligned or becomes 
misaligned because of bank movement, the unit conditions 
fall outside of the accident analysis assumptions. Since 
automatic bank sequencing would continue to cause 
misalignment, the rods must be brought to within the 
alignment limits within 6 hours or the unit must be brought 
to a MODE or Condition in which the LCO requirements are not 
applicable. To achieve this status, the unit must be 
brought to at least MODE 3 within 6 hours.  

The allowed Completion Time is reasonable, based on 
operating experience, for reaching MODE 3 from full power in 
an orderly manner and without challenging plant systems.  

SURVEILLANCE SR 3.1.4.1 
REQUIREMENTS 

Verification that individual rod positions are within 
alignment limits at a Frequency of 12 hours provides a 
history that allows the operator to detect that a rod is 
beginning to deviate from its expected position. The 
specified Frequency takes into account other rod position 
information that is continuously available to the operator 
in the main control room so that during actual rod motion, 
deviations can immediately be detected.  

(continued) 
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SURVEILLANCE 
REQUIREMENTS 

(continued)

SR 3.1.4.2 

Verifying each control rod is OPERABLE would require that 
each rod be tripped. However, in MODES 1 and 2, tripping 
each control rod would result in radial or axial power 
tilts, or oscillations. Exercising each individual control 
rod every 92 days provides increased confidence that all 
rods continue to be OPERABLE without exceeding the alignment 
limit, even if they are not regularly tripped. Moving each 
control rod by 10 steps will not cause radial or axial power 
tilts, or oscillations, to occur. The 92 day Frequency 
takes into consideration other information available to the 
operator in the control room and SR 3.1.4.1, which is 
performed more frequently and adds to the determination of 
OPERABILITY of the rods. Between required performances of 
SR 3.1.4.2 (determination of control rod OPERABILITY by 
movement), if a control rod(s) is discovered to be 
immovable, but remains trippable and aligned, the control 
rod(s) is considered to be OPERABLE. At any time, if a 
control rod(s) is immovable, a determination of the 
trippability (OPERABILITY) of the control rod(s) must be 
made, and appropriate action taken.  

SR 3.1.4.3 

Verification of rod drop times allows the operator to 
determine that the maximum rod drop time permitted is 
consistent with the assumed rod drop time used in the safety 
analysis. Measuring rod drop times prior to reactor 
criticality, after each reactor vessel head removal, ensures 
that the reactor internals and rod drive mechanism will not 
interfere with rod motion or rod drop time, and that no 
degradation in these systems has occurred that would 
adversely affect control rod motion or drop time. This 
testing is performed with all RCPs operating and the average 
moderator temperature > 500°F to simulate a reactor trip 
under conservative conditions.  

This Surveillance is performed during a plant outage due to 
the plant conditions needed to perform the SR and the 
potential for an unplanned plant transient if the 
Surveillance were performed with the reactor at power.

(conti nued)
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REFERENCES 1. 10 CFR 50, Appendix A, GDC 10 and GDC 26.  

2. 10 CFR 50.46.  

3. Chapter 15, "Accident Analysis."
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B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.5 Shutdown Bank Insertion Limits 

BASES 

BACKGROUND The insertion limits of the shutdown and control rods are 
initial assumptions in the safety analyses which assume rod 
insertion upon reactor trip. The insertion limits directly 
affect core power and fuel burnup distributions and 
assumptions of available ejected rod worth SDM and initial 
reactivity insertion rate.  

The applicable criteria for these reactivity and power 
distribution design requirements are 10 CFR 50, Appendix A, 
GDC 10, "Reactor Design," GDC 26, "Reactivity Control System 
Redundancy and Protection," GDC 28, "Reactivity Limits" 
(Ref. 1), and 10 CFR 50.46, "Acceptance Criteria for 
Emergency Core Cooling Systems for Light Water Nuclear Power 
Reactors" (Ref. 2). Limits on control rod insertion have 
been established, and all rod positions are monitored and 
controlled during power operation to ensure that the power 
distribution and reactivity limits defined by the design 
power peaking and SDM limits are preserved.  

The rod cluster control assemblies (RCCAs) are divided among 
control banks and shutdown banks. Each bank may be further 
subdivided into two groups to provide for precise reactivity 
control. A group consists of two or more RCCAs that are 
electrically paralleled to step simultaneously. A bank of 
RCCAs consists of two groups that are moved in a staggered 
fashion, but always within one step of each other. The 
AP1000 design has seven control banks and four shutdown 
banks. See LCO 3.1.4, "Rod Group Alignment Limits," for 
control and shutdown rod OPERABILITY and alignment 
requirements, and LCO 3.1.7, "Rod Position Indication," for 
position indication requirements.  

The control banks are used for precise reactivity control of 
the reactor. The positions of the control banks are 
normally automatically controlled by the Plant Control 
System (PLS), but they can also be manually controlled.  
They are capable of adding negative reactivity very quickly 
(compared to borating). The control banks must be 
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BACKGROUND 
(continued)

maintained above designed insertion limits and are typically 
near the fully withdrawn position during normal full power 
operations. Hence, they are not capable of adding a large 
amount of positive reactivity. Boration or dilution of the 
Reactor Coolant System (RCS) compensates for the reactivity 
changes associated with large changes in RCS temperature.  
The design calculations are performed with the assumption 
that the shutdown banks are withdrawn first. The shutdown 
banks can be fully withdrawn without the core going 
critical. This provides available negative reactivity in 
the event of boration errors. The shutdown banks are 
controlled manually by the control room operator. During 
normal unit operation,* the shutdown banks are either fully 
withdrawn or fully inserted. The shutdown banks must be 
completely withdrawn from the core, prior to withdrawing any 
control banks during an approach to criticality. The 
shutdown banks are then left in this position until the 
reactor is shut down. They affect core power and burnup 
distribution, and add negative reactivity to shut down the 
reactor upon receipt of a reactor trip signal.

APPLICABLE 
SAFETY ANALYSES

On a reactor trip, all RCCAs (shutdown banks and control 
banks), except the most reactive RCCA, are assumed to insert 
into the core. The shutdown banks shall be at or above 
their insertion limits and available to insert the maximum 
amount of negative reactivity on a reactor trip signal. The 
control banks may be partially inserted in the core as 
allowed by LCO 3.1.6, "Control Bank Insertion Limits." The 
shutdown bank and control bank insertion limits are 
established to ensure that a sufficient amount of negative 
reactivity is available to shut down the reactor and 
maintain the required SDM (see LCO 3.1.1, "SHUTDOWN MARGIN 
(SDM)") following a reactor trip from full power. The 
combination of control banks and shutdown banks (less the 
most reactive RCCA which is assumed to be fully withdrawn) 
is sufficient to take the reactor from full power conditions 
at rated temperature to zero power, and to maintain the 
required SDM at the rated no load temperature (Ref. 3). The 
shutdown bank insertion limit also limits the reactivity 
worth of an ejected shutdown bank rod.

(continued)
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(continued)

The acceptance criteria for addressing shutdown and 
control rod bank insertion limits and inoperability or 
misalignment is that:

a. There be no violations of: 

1. specified acceptable fuel design limits, or, 

2. RCS pressure boundary integrity; and 

b. The core remains subcritical after accident transients.  

As such, the shutdown bank insertion limits affect safety 
analysis involving core reactivity and SDM (Ref. 3).  

The shutdown bank insertion limits preserve an initial 
condition assumed in the safety analyses and satisfies 
Criterion 2 of 10 CFR 50.36(c)(2)(ii).  

LCO The shutdown banks must be within their insertion limits any 
time the reactor is critical or approaching criticality.  
This in conjunction with LCO 3.1.6, "Control Bank Insertion 
Limits," ensures that a sufficient amount of negative 
reactivity is available to shut down the reactor and 
maintain the required SDM following a reactor trip.  

The shutdown bank insertion limits are defined in the COLR.  

APPLICABILITY The shutdown banks must be within their insertion limits 
with the reactor in MODE 1 and MODE 2. This ensures that a 
sufficient amount of negative reactivity is available to 
shut down the reactor and maintain the required SDM 
following a reactor trip. The shutdown banks do not have to 
be within their insertion limits in MODE 3, unless an 
approach to criticality is being made. In MODE 3, 4, 5, 
or 6 the shutdown banks are fully inserted in the Core and 
contribute to the SDM. Refer to LCO 3.1.1 for SDM 
requirements in MODES 3, 4, and 5. LCO 3.9.1, "Boron 
Concentration" ensures adequate SDM in MODE 6.  

(continued)
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BASES

APPLICABILITY 
(continued)

ACTIONS

The Applicability requirements have been modified by a Note 
indicating that the LCO requirement is suspended during 
SR 3.1.4.2. This SR verifies the freedom of the rods to 
move, and requires the shutdown bank to move below the LCO 
limits, which would normally violate the LCO.

A.1.1. A.1.2. and A.2

When one or more shutdown banks is not within insertion 
limits, 2 hours are allowed to restore the shutdown banks to 
within the insertion limits. This is necessary because the 
available SDM may be significantly reduced with one or more 
of the shutdown banks not within their insertion limits.  
Also, verification of SDM or initiation of boration within 
1 hour is required, since the SDM in MODES 1 and 2 is 
ensured by adhering to the control and shutdown bank 
insertion limits (see LCO 3.1.1). If shutdown banks are not 
within their insertion limits, then SDM will be verified by 
performing a reactivity balance calculation, considering the 
effects listed in the BASES for SR 3.1.1.1.  

The allowed Completion Time of 2 hours provides an 
acceptable time for evaluating and repairing minor problems 
without allowing the plant to remain in an unacceptable 
condition for an extended period of time.  

B.1 

If the shutdown banks cannot be restored to within their 
insertion limits within 2 hours, the unit must be brought to 
a MODE where the LCO is not applicable. The allowed 
Completion Time of 6 hours is reasonable based on operating 
experience, for reaching the required MODE from full power 
conditions in an orderly manner and without challenging 
plant systems.

SURVEILLANCE SR 3.1.5.1 
REQUIREMENTS 

Verification that the shutdown banks are within their 
insertion limits prior to an approach to criticality ensures 
that when the reactor is critical, or being taken critical, 
the shutdown banks will be available to shut down the 

(continued)
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BASES

K•-' SURVEILLANCE 
REQUIREMENTS

SR 3.1.5.1 (continued)

reactor, and the required SDM will be maintained following a 
reactor trip. This SR and Frequency ensure that the 
shutdown banks are withdrawn before the control banks are 
withdrawn during a unit startup.  

Since the shutdown banks are positioned manually by the main 
control room operator, a verification of shutdown bank 
position at a Frequency of 12 hours, after the reactor is 
taken critical, is adequate to ensure that they are within 
their insertion limits. Also, the 12 hours Frequency takes 
into account other information available in the main control 
room for the purpose of monitoring the status of shutdown 
rods.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 10, GDC 26, and GDC 28.  

2. 10 CFR 50.46.  

3. Chapter 15, "Accident Analysis."
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B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.6 Control Bank Insertion Limits 

BASES 

BACKGROUND The insertion limits of the shutdown and control rods are 
initial assumptions in the safety analyses that assume rod 
insertion upon reactor trip. The insertion limits directly 
affect core power and fuel burnup distributions and 
assumptions of available SHUTDOWN MARGIN (SDM), and initial 
reactivity insertion rate.  

The applicable criteria for these reactivity and power 
distribution design requirements are 10 CFR 50, Appendix A, 
GDC 10, "Reactor Design," GDC 26, "Reactivity Control System 
Redundancy and Protection," GDC 28, "Reactivity Limits" 
(Ref. 1) and 10 CFR 50.46, "Acceptance Criteria for 
Emergency Core Cooling Systems for Light Water Nuclear Power 
Reactors" (Ref. 2). Limits on control rod insertion have 
been established, and all rod positions are monitored and 
controlled during power operation to ensure that the power 
distribution and reactivity limits defined by the design 
power peaking and SDM limits are preserved.  

The rod cluster control assemblies (RCCAs) are divided among 
control banks and shutdown banks. Each bank may be further 
subdivided into two groups to provide for precise reactivity 
control. A group consists of two or more RCCAs that are 
electrically paralleled to step simultaneously. A bank of 
RCCAs consists of two groups that are moved in a staggered 
fashion, but always within 1 step of each other. The AP1000 
design has seven control banks and four shutdown banks. See 
LCO 3.1.4, "Rod Group Alignment Limits," for control and 
shutdown rod operability and alignment requirements, and 
LCO 3.1.7, "Rod Position Indication," for position 
indication requirements.  

The control bank insertion sequence and overlap limits are 
specified in the COLR. The control banks are required to be 
at or above the insertion limit lines.  

The control banks are used for precise reactivity control of 
the reactor. The positions of the control banks are 
normally controlled automatically by the Plant Control 
System (PLS), but can also be manually controlled. They are 
capable of adding reactivity very quickly (compared to 
borating or diluting).  

(continued) 
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BASES

BACKGROUND 
(continued)

The power density at any point in the core must be limited 
so that the fuel design criteria are maintained. Together, 
LCO 3.1.4, "Rod Group Alignment Limits," LCO 3.1.5, 
"Shutdown Bank Insertion Limits," LCO 3.1.6, "Control Bank 
Insertion Limits," and LCO 3.2.5, "OPDMS - Monitored Powered 
Distribution Parameters," when the OPDMS is OPERABLE, or 
LCO 3.2.3, "AXIAL FLUX DIFFERENCE (AFD)," and LCO 3.2.4, 
"QUADRANT POWER TILT RATIO (QPTR)," when the OPDMS is 
inoperable, provide limits on control component operation 
and on monitored process variables which ensure that the 
core operates within the fuel design criteria.

The shutdown and control bank insertion and alignment limits 
and power distribution limits are process variables that 

-together characterize and control the three dimensional 
power distribution of the reactor core. Additionally, the 
control bank insertion limits control the reactivity that 
could be added in the event of a rod ejection accident, and 
the shutdown and control bank insertion limits assure the 
required SDM is maintained.  

Operation within the subject LCO limits will prevent fuel 
cladding failures that would breach the primary fission 
product barrier and release fission products to the reactor 
coolant in the event of a loss of coolant accident (LOCA), 
loss of flow, ejected rod, or other accident requiring 
termination by a Reactor Trip System (RTS) trip function.

APPLICABLE 
SAFETY ANALYSES

The shutdown and control bank insertion limits, AFD and 
QPTR LCOs are required to prevent power distributions that 
could result in fuel cladding failures in the event of a 
LOCA, loss of flow, ejected rod, or other accident requiring 
termination by an RTS trip function.  

The acceptance criteria for addressing shutdown and control 
bank insertion limits and inoperability or misalignment are 
that: 

a. There be no violations of:

1.  
2.

specified fuel design limits, or 
Reactor Coolant System (RCS) pressure boundary 
integrity; and

b. The core remains subcritical after accident transients.  

(continued)
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BASES 

APPLICABLE As such, the shutdown and control bank insertion limits 
SAFETY ANALYSES affect safety analysis involving core reactivity and power 

(continued) distributions (Ref. 3).  

The SDM requirement is ensured by limiting the control and 
shutdown bank insertion limits so that allowable inserted 
worth of the RCCAs is such that sufficient reactivity is 
available in the rods to shut down the reactor to hot zero 
power with a reactivity margin which assumes the maximum 
worth RCCA remains fully withdrawn upon trip (Ref. 3).  

Operation at the insertion limits or AFD limits may approach 
the maximum allowable linear heat generation rate or peaking 
factor, with the allowed QPTR present. Operation at the 
insertion limit may also indicate the maximum ejected RCCA 
worth could be equal to the limiting value in fuel cycles 
that have sufficiently high ejected RCCA worth.  

The control and shutdown bank insertion limits ensure that 
safety analyses assumptions for SDM, ejected rod worth, and 
power distribution peaking factors are preserved (Ref. 3).  

The insertion limits satisfy Criterion 2 of 10 CFR 
50.36(c)(2)(ii) in that they are initial conditions assumed 
in the safety analysis.  

LCO The limits on control banks sequence, overlap, and physical 
insertion as defined in the COLR, must be maintained because 
they serve the function of preserving power distribution, 
ensuring that the SDM is maintained, ensuring that ejected 
rod worth is maintained, and ensuring adequate negative 
reactivity insertion is available on trip. The overlap 
between control banks provides more uniform rates of 
reactivity insertion and withdrawal and is imposed to 
maintain acceptable power peaking during control bank 
motion.  

APPLICABILITY The control bank sequence, overlap, and physical insertion 
limits shall be maintained with the reactor in MODES I and 2 
with keff j 1.0. These limits must be maintained since they 
preserve the assumed power distribution, ejected rod worth, 
SDM, and reactivity rate insertion assumptions.  

(continued) 
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BASES 

APPLICABILITY Applicability in MODES 3, 4, and 5 is not required, since 
(continued) neither the power distribution nor ejected rod worth 

assumptions would be exceeded in these MODES.  

The applicability requirements are modified by a Note 
indicating the LCO requirements are suspended during the 
performance of SR 3.1.4.2. This SR verifies the freedom of 
the rods to move, and requires the control bank to move 
below the LCO limits, which would violate the LCO.  

ACTIONS A.1.1, A.1.2, A.2, B.1.1, B.1.2, and B.2 

When the control banks are outside the acceptable insertion 
limits, they must be restored to within those limits. This 
restoration can occur in two ways: 

a. Reducing power to be consistent with rod position; or 

b. Moving rods to be consistent with power.  

Also, verification of SDM or initiation of boration to 
regain SDM is required within 1 hour, since the SDM in 
MODES 1 and 2, normally ensured by adhering to the control 
and shutdown bank insertion limits (see LCO 3.1.1, "SHUTDOWN 
MARGIN (SDM)"), has been upset. If control banks are not 
within their insertion limits, then SDM will be verified by 
performing a reactivity balance calculation, considering the 
effects listed in the BASES for SR 3.1.1.1.  

Similarly, if the control banks are found to be out of 
sequence or in the wrong overlap configuration, they must be 
restored to meet the limits.  

Operation beyond the LCO limits is allowed for a short time 
period in order to take conservative action because the 
simultaneous occurrence of either a LOCA, loss of flow 
accident, ejected rod accident, or other accident during 
this short time period, together with an inadequate power 
distribution or reactivity capability, has an acceptably low 
probability.  

The allowed Completion Time of 2 hours for restoring the 
banks to within the insertion, sequence and overlap limits 

(continued)
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BASES 

ACTIONS A.1.1. A.1.2, A.2. B.1.1, B.1.2. and B.2 (continued) 

provides an acceptable time for evaluating and repairing 
minor problems without allowing the plant to remain outside 
the insertion limits for an extended period of time.  

C._ 1 

If Required Actions A.1 and A.2, or B.1 and B.2 cannot be 
completed within the associated Completion Times, the plant 
must be brought to MODE 2 with keff < 1.0, where the LCO is 
not applicable. The allowed Completion Time of 6 hours is 
reasonable based on operating experience for reaching the 
required MODE from full power condition in an orderly manner 
and without challenging plant systems.  

SURVEILLANCE SR 3.1.6.1 
REQUIREMENTS 

This Surveillance is required to ensure that the reactor 
does not achieve criticality with the control banks below 
their insertion limits.  

The estimated critical position (ECP) depends upon a number 
of factors, one of which is xenon concentration. If the ECP 
was calculated long before criticality, xenon concentration 
could change to make the ECP substantially in error.  
Conversely, determining the ECP immediately before 
criticality could be an unnecessary burden. There are a 
number of unit parameters requiring operator attention at 
that point. Performing the ECP calculation within 4 hours 
prior to criticality avoids a large error from changes in 
xenon concentration, but allows the operator some 
flexibility to schedule the ECP calculation with other 
startup activities.  

SR 3.1.6.2 

Verification of the control banks insertion limits at a 
Frequency of 12 hours is sufficient to detect control banks 
that may be approaching the insertion limits since, 
normally, very little rod motion occurs in 12 hours.  

(continued) 
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BASES 

SURVEILLANCE SR 3.1.6.3 
REQUIREMENTS 

(continued) When control banks are maintained within their insertion 
limits as checked by SR 3.1.6.2 above, it is unlikely that 
their sequence and overlap will not be in accordance with 
requirements provided in the COLR. A Frequency of 12 hours 
is consistent with the insertion limit check above in 
SR 3.1.6.2.  

REFERENCES 1. 1OCFR50, Appendix A, GDC 10, GDC 26, and GDC 28.  

2. 10CFR50.46.  

3. Chapter 15, "Accident Analysis."
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B 3.1 REACTIVITY CONTROL SYSTEM 

B 3.1.7 Rod Position Indication 

BASES 

BACKGROUND According to GDC 13 (Ref. 1), instrumentation to monitor 
variables and systems over their operating ranges during 
normal operation, anticipated operational occurrences 
(AOOs), and accident conditions must be OPERABLE. LCO 3.1.7 
is required to ensure OPERABILITY of the control rod 
position indicators to determine control rod positions and 
thereby ensure compliance with the control rod alignment and 
insertion limits.  

The OPERABILITY, including position indication, of the 
shutdown and control rods is an initial assumption in the 
safety analyses that assume rod insertion upon reactor trip.  
Maximum rod misalignment is an initial assumption in the 
RCCA misalignment safety analysis that directly affects core 
power distributions and assumptions of available SDM. Rod 
position indication is required to assess OPERABILITY and 
misalignment.  

Mechanical or electrical failures may cause a control rod to 
become inoperable or to become misaligned from its group.  
control rod inoperability or misalignment may cause 
increased power peaking due to the asymmetric reactivity 
distribution and a reduction in the total available rod 
worth for reactor shutdown. Therefore, control rod 
alignment and OPERABILITY are related to core operation in 
design power peaking limits and the core design requirement 
of a minimum SDM.  

Limits on control rod alignment and OPERABILITY have been 
established, and rod positions are monitored and controlled 
during power operation to ensure that the power distribution 
and reactivity limits defined by the design power peaking 
and SDM limits are preserved.  

Rod cluster control assemblies (RCCAs), or rods, are moved 
out of the core (up or withdrawn) or into the core (down or 
inserted) by their control rod drive mechanisms. The RCCAs 
are divided among control banks and shutdown banks. Each 
bank may be further subdivided into two groups to provide 
for precise reactivity control.  

(continued)
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BASES

BACKGROUND 
(continued)

APPLICABLE 
SAFETY ANALYSES

The axial position of shutdown rods and control rods are 
determined by two separate and independent systems: the 
Bank Demand Position Indication System (commonly called 
group step counters) and the Digital Rod Position Indication 
(DRPI) System.  

The Bank Demand Position Indication System counts the pulses 
from the Rod Control System that move the rods. There is 
one step counter for each group of rods. Individual rods in 
a group receive the same signal to move and should, 
therefore, be at the same position indicated by the group 
step counter for that group. The Bank Demand Position 
Indication System is considered highly precise (± I step or 
± 5 inch). If a rod does not move one step for each demand 
pulse, the step counter will still count the pulse and 
incorrectly reflect the position of the rod.  

The DRPI System provides a highly accurate indication of 
actual control rod position, at a lower precision than the 
step counters. This system is based on inductive analog 
signals from a series of coils spaced along a hollow tube 
with a center to center distance of 3.75 inches, which is 
6 steps. To increase the reliability of the system, the 
inductive coils are connected alternately to data system A 
or B. 'Thus, if one system fails, the DRPI will function at 
half accuracy with an effective coil spacing of 7.5 inches, 
which is 12 steps. Therefore, the normal indication 
accuracy of the DRPI System is + 6 steps (± 3.75 inches), 
and the maximum uncertainty is + 12 steps (+ 7.5 inches).  
With an indicated deviation of 12 steps between the group 
step counter and DRPI, the maximum deviation between actual 
rod position and the demand position could be 24 steps, or 
15 inches.

Control and shutdown rod position accuracy is essential 
during power operation. Power peaking, ejected rod worth, 
or SDM limits may be violated in the event of a Design Basis 
Accident (Ref. 2), with control or shutdown rods operating 
outside their limits undetected. Therefore, the acceptance 
criteria for rod position indication is that rod positions 
must be known with sufficient accuracy in order to verify 
the core is operating within the group sequence, overlap, 
design peaking limits, ejected rod worth, and with minimum

(continued)
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APPLICABLE 
SAFETY ANALYSES 

(continued)

LCO

SDM (LCO 3.1.5, "Shutdown Bank Insertion Limits," LCO 3.1.6, 
"Control Bank Insertion Limits"). The rod positions must 
also be known in order to verify the alignment limits are 
preserved (LCO 3.1.4, "Rod Group Alignment Limits").  
Control rod positions are continuously monitored to provide 
operators with information that assures the plant is 
operating within the bounds of the accident analysis 
assumptions.  

The control rod position indicator channels satisfy 
Criterion 2 of 10 CFR 50.36(c)(2)(ii). The control rod 
position indicators monitor control rod position, which is 
an initial condition of the accident.

LCO 3.1.7 specifies that one DRPI System and one Bank Demand 
Position Indication System be OPERABLE for each control rod.  
For the control rod position indicators to be OPERABLE 
requires meeting the SR of the LCO and the following: 

a. The DRPI System indicates within 12 steps of the group 
step counter demand position as required by LCO 3.1.4, 
"Rod Group Alignment Limits"; 

b. For the DRPI System there are no failed coils; and 

c. The Bank Demand Indication System has been calibrated 
either in the fully inserted position or to the DRPI 
System.  

The 12 step agreement limit between the Bank Demand Position 
Indication System and the DRPI System indicates that the 
Bank Demand Position Indication System is adequately 
calibrated and can be used for indication of the measurement 
of control rod bank position.  

A deviation of less than the allowable limit given in 
LCO 3.1.4 in position indication for a single control rod 
ensures high confidence that the position uncertainty of the 
corresponding control rod group is within the assumed values 
used in the analysis (that specified control rod group 
insertion limits).

( AP1O00

These requirements provide adequate assurance that control 
rod position indication during power operation and PHYSICS 

(continued)
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BASES

LCO 
(continued)

APPLICABILITY

ACTIONS

TESTS is accurate, and that design assumptions are not 
challenged. OPERABILITY of the position indicator channels 
ensures that inoperable, misaligned, or mispositioned 
control rods can be detected. Therefore, power peaking, 
ejected rod worth, and SDM can be controlled within 
acceptable limits.

The requirements on the DRPI and step counters are only 
applicable in MODES I and 2 (consistent with LCOs 3.1.4, 
3.1.5, and 3.1.6), because these are the only MODES in which 
power is generated, and the OPERABILITY and alignment of 
rods has the potential to affect the safety of the plant.  
In the shutdown MODES, the OPERABILITY of the shutdown and 
control banks has the potential to affect the required SDM, 
but this effect can be compensated for by an increase in the 
boron concentration of the Reactor Coolant System (RCS).

The ACTIONS table is modified by a Note indicating that a 
separate Condition entry is allowed for each inoperable rod 
position indicator per group and each demand position 
indicator per bank. This is acceptable because the Required 
Actions for each Condition provide appropriate compensatory 
actions for each inoperable position indicator.  

A.1 

When one DRPI channel per group fails, the position of the 
rod can still be determined by use of the On-line Power 
Distribution Monitoring System (OPDMS). Based on 
experience, normal power operation does not require 
excessive movement of banks. If a bank has been 
significantly moved, the Actions of B.1 or B.2 below are 
required. Therefore, verification of RCCA position within 
the Completion Time of 8 hours is adequate to allow 
continued full power operation, since the probability of 
simultaneously having a rod significantly out of position 
and an event sensitive to that rod position is small.  

A.2 

Reduction of THERMAL POWER to < 50% RTP puts the core into a 
condition where rod position is not significantly affecting 
core peaking factors (Ref. 2).

(conti nued)
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BASES 

ACTIONS A.2 (continued) 

The allowed Completion Time of 8 hours is reasonable, based 
on operating experience, for reducing power to < 50% RTP 
from full power conditions without challenging plant systems 
and allowing for rod position determination by Required 
Action A.1 above.  

B.1, B.2. B.3, and B.4 

When more than one DRPI per group fail, additional actions 
are necessary to ensure that acceptable power distribution 
limits are maintained, minimum SDM is maintained, and the 
potential effects of rod misalignment on associated accident 
analyses are limited. Placing the Rod Control System in 
manual assures unplanned rod motion will not occur.  
Together with the indirect position determination available 
via incore detectors will minimize the potential for rod 
misalignment. The immediate Completion Time for placing the 
Rod Control System in manual reflects the urgency with which 
unplanned rod motion must be prevented while in this 
Condition.  

Monitoring and recording reactor coolant Tv.. help assure 
that significant changes in power distribution and SDM are 
avoided. The once per hour Completion Time is acceptable 
because only minor fluctuations in RCS temperature are 
expected at steady state plant operating conditions.  

The position of the rods may be determined indirectly by use 
of the incore detectors. The Required Action may also be 
satisfied by ensuring at least once per 8 hours that FQ 
satisfies LCO 3.2.1, FH satisfies LCO 3.2.2, and SHUTDOWN 
MARGIN is within the limits provided in the COLR, provided 
the nonindicating rods have not been moved. Verification of 
control rod position once per 8 hours is adequate for 
allowing continued full power operation for a limited, 
24 hour period, since the probability of simultaneously 
having a rod significantly out of position and an event 
sensitive to that rod position is small. The 24 hour 
Completion Time provides sufficient time to troubleshoot and 
restore the DRPI system to operation while avoiding the 
plant challenges associated with the shutdown without full 
rod position indication.  

Based on operating experience, normal power operation does 
not require excessive rod movement. If one or more rods has 

APIOO0 B 3.1-45 Amendment 0 
Revision 3 DRAFT



Rod Position Indication 
B 3.1.7 

been significantly moved, the Required Action of C.1 and C.2 
below is required.  

C.1 and C.2 

These Required Actions clarify that when one or more rods 
with inoperable position indicators have been moved in 
excess of 24 steps in one direction since the position was 
last determined, the Required Actions of A.1 and A.2 or B.1 
are still appropriate but must be initiated promptly under 
Required Action C.1 to begin verifying that these rods are 
still properly positioned relative to their group positions.  

If, within 4 hours, the rod positions have not been 
determined, THERMAL POWER must be reduced to < 50% RTP 
within 8 hours to avoid undesirable power distributions that 
could result from continued operation at > 50% RTP, if one 
or more rods are misaligned by more than 24 steps. The 
allowed Completion Time of 4 hours provides an acceptable 
period of time to verify the rod positions.  

D.1.1 and D.I.2 

With one demand position indicator per bank inoperable, the 
rod positions can be determined by the DRPI System. Since 
normal power operation does not require excessive movement 
of rods, verification by administrative means that the rod 
position indicators are OPERABLE and the most withdrawn rod 
and the least withdrawn rod are < 12 steps apart within the 
allowed Completion Time of once every 8 hours is adequate.  

D.2 

Reduction of THERMAL POWER to < 509 RTP puts the core into a 
condition where rod position is not significantly affecting 
core peaking factor limits (Ref. 2). The allowed Completion 

(continued) 
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BASES

ACTIONS D.2 (continued)

Time of 8 hours provides an acceptable period of time to 
verify the rod positions per Required Actions D.1.1 and 
D.1.2 or reduce power to < 50% RTP.  

E.1 

If the Required Actions cannot be completed within the 
associated Completion Time, the plant must be brought to a 
MODE in which the requirement does not apply. To achieve 
this status, the plant must be brought to at least MODE 3 
within 6 hours. The allowed Completion Time is reasonable, 
based on operating experience, for reaching the required 
MODE from full power conditions in an orderly manner and 
without challenging plant systems.

SURVEILLANCE 
REQUIREMENTS

SR 3.1.7.1 

Verification that the DRPI agrees with the demand position 
within 12 steps provides assurance that the DRPI is 
operating correctly. Since the DRPI does not display the 
actual shutdown rod positions between 18 and 249 steps, only 
points within the indicated ranges are compared.  

This surveillance is performed prior to reactor criticality 
after each removal of the reactor head, as there is the 
potential for unnecessary plant transients if the SR were 
performed with the reactor at power.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 13.  

2. Chapter 15, "Accident Analysis."
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B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.8 PHYSICS TESTS Exceptions - MODE 2 

BASES 

BACKGROUND The primary purpose of the MODE 2 PHYSICS TESTS exceptions 
is to permit relaxations of existing LCOs to allow certain 
PHYSICS TESTS to be performed.  

Section XI of 10 CFR 50, Appendix B, (Ref. 1) requires that 
a test program be established to ensure that structures, 
systems, and components will perform satisfactorily in 
service. All functions necessary to ensure that the 
specified design conditions are not exceeded during normal 
operation and anticipated operational occurrences must be 
tested. This testing is an integral part of the design, 
construction, and operation of the plant. Requirements for 
notification of the NRC, for the purpose of conducting tests 
and experiments, are specified in 10 CFR 50.59 (Ref. 2).  

The key objectives of a test program are to (Ref. 3): 

a. Ensure that the facility has been adequately designed; 

b. Validate the analytical models used in the design and 
analysis; 

c. Verify the assumptions used to predict unit response; 

d. Ensure that installation of equipment in the facility 
has been accomplished in accordance with the design; 
and 

e. Verify that the operating and emergency procedures are 
adequate.  

To accomplish these objectives, testing is performed prior 
to initial criticality, during startup, during low power 
operations, during power ascension, at high power and after 
each refueling. The PHYSICS TEST requirements for reload 
fuel cycles assure that the operating characteristics of the 
core are consistent with the design predictions and that the 
core can be operated as designed (Ref. 4).  

(continued)
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BASES 

BACKGROUND PHYSICS TEST procedures are written and approved in 
(continued) accordance with established formats. The procedures include 

information necessary to permit a detailed execution of the 
testing required, to ensure that the design intent is met.  
PHYSICS TESTS are performed in accordance with these 
procedures and test results are approved prior to continued 
power escalation and long-term power operation.  
The typical PHYSICS TESTS performed for reload fuel cycles 
(Ref. 4) in MODE 2 are listed below: 

a. Critical Boron Concentration - Control Rods Withdrawn; 

b. Control Rod Worth; 

c. Isothermal Temperature Coefficient (ITC).  

These tests are performed in MODE 2. These and other 
supplementary tests may be required to calibrate the nuclear 
instrumentation or to diagnose.operational problems. These 
tests may cause the operating controls and process variables 
to deviate from their LCO requirements during their 
performance.  

a. The Critical Boron Concentration - Control Rods 
Withdrawn Test measures the critical boron concentration 
at hot zero power (HZP). With rods out, the lead 
control bank is at or near its fully withdrawn position.  
HZP is where the core is critical (keff = 1.0), and the 
Reactor Coolant System (RCS) is at design temperature 
and pressure for zero power. Performance of this test 
should not violate any of the referenced LCOs.  

b. The Control Rod Worth Test is used to measure the 
reactivity worth of selected control banks. This test 
is performed at HZP and has four alternative methods of 
performance. The first method, the Boron Exchange 
Method, varies the reactor coolant boron concentration 
and moves the selected control bank in response to the 
changing boron concentration. The reactivity changes 
are measured with a reactivity computer. This sequence 
is repeated for the remaining control banks. The second 
method, the Rod Swap Method, measures the worth of a 
predetermined reference bank using the Boron Exchange 
Method above. The reference bank is then nearly fully 

(continued) 
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BASES

BACKGROUND 
(continued)

inserted into the core. The selected bank is then 
inserted into the core as the reference bank is 
withdrawn. The HZP critical conditions are then 
determined with the selected bank fully inserted into 
the core. The worth of the selected bank is calculated 
based on the position of the reference bank with respect 
to the selected bank. This sequence is repeated as 
necessary for the remaining control banks. The third 
method, the Boron Endpoint Method, moves the selected 
control bank over its entire length of travel and while 
varying the reactor coolant boron concentration to 
maintain HZP criticality again. The difference in boron 
concentration is the worth of the selected control bank.  
This sequence is repeated for the remaining control 
banks. The fourth method, Dynamic Rod Worth Measurement 
(DRWM), moves each bank, individually, into the core to 
determine its worth. The bank is dynamically inserted 
into the core while data is acquired from the excore 
channel. While the bank is being withdrawn, the data is 
analyzed to determine the worth of the bank. This is 
repeated for each control and shutdown bank.  
Performance of this test will violate LCO 3.1.4, "Rod 
Group Alignment Limits," LCO 3.1.5, "Shutdown Bank 
Insertion Limit," or LCO 3.1.6, "Control Bank Insertion 
Limits."

c. The ITC Test measures the ITC of the reactor. This test 
is performed at HZP. The method is to vary the RCS 
temperature in a slow and continuous manner. The 
reactivity change is measured with a reactivity computer 
as a function of the temperature change. The ITC is the 
slope of the reactivity versus the temperature plot.  
The test is repeated by reversing the direction of the 
temperature change and the final ITC is the average of 
the two calculated ITCs. Performance of this test could 
violate LCO 3.4.2, "RCS Minimum Temperature for 
Criticality." 

APPLICABLE The fuel is protected by LCOs that preserve the initial 
SAFETY ANALYSES conditions of the core assumed during the safety analyses.  

The methods for development of the LCOs that are excepted by 
this LCO are described in the Westinghouse Reload Safety 
Evaluation Methodology report (Ref. 5). The above mentioned 
PHYSICS TESTS, and other tests that may be required to 

(continued)
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BASES 

APPLICABLE calibrate nuclear instrumentation or to diagnose operational 
SAFETY ANALYSES problems, may require the operating control or process 

(continued) variables to deviate from their LCO limitations.  

Chapter 14 defines requirements for initial testing of the 
facility, including low power PHYSICS TESTS. Sections 
14.2.10.2 and 14.2.10.3 (Ref. 6) summarize the initial 
criticality and low power tests.  

Requirements for reload fuel cycle PHYSICS TESTS are defined 
in ANSI/ANS-19.6.1-1985 (Ref. 4). Although these PHYSICS 
TESTS are generally accomplished within the limits for the 
LCOs, conditions may occur when one or more LCOs must be 
suspended to make completion of PHYSICS TESTS possible or 
practical. This is acceptable as long as the fuel design 
criteria are not violated. When one or more of the 
requirements specified in: 

LCO 3.1.3 "Moderator Temperature Coefficient (MTC)," 
LCO 3.1.4 "Rod Group Alignment Limits," 
LCO 3.1.5 "Shutdown Bank Insertion Limit," 
LCO 3.1.6 "Control Bank Insertion Limits," and 
LCO 3.4.2 "Minimum Temperature for Criticality," 

are suspended for PHYSICS TESTS, the fuel design criteria 
are preserved as long as the power level is limited to 
< 5% RTP, the reactor coolant temperature is kept > [535 0F], 
and SDM is within the limits provided in the COLR.

PHYSICS TESTS include measurement of core nuclear parameters 
or the exercise of control components that affect process 
variables. Also involved are the movable control components 
(control and shutdown rods), which are required to shut down 
the reactor. The limits for these variables are specified 
for each fuel cycle in the COLR.  

As described in LCO 3.0.7, compliance with Test Exception 
LCOs is optional, and therefore no criteria of 
10 CFR 50.36(c)(2)(ii) apply. Test Exception LCOs provide 
flexibility to perform certain operations by appropriately 
modifying requirements of other LCOs. A discussion of the 
criteria satisfied for the other LCOs is provided in their 
respective Bases.  

Reference 7 allows special test exceptions (STE) to be 
included as part of the LCO that they affect. It was 
decided, however, to retain this STE as a separate LCO 
because it was less cumbersome and provided additional 
clarity.  

(continued) 

AP1O00 B 3.1-50 Amendment 0 
Revision 3 DRAFT



PHYSICS TESTS Exceptions - MODE 2 
B 3.1.8 

BASES (continued) 

LCO This LCO allows the reactor parameters of MTC and minimum 
temperature for criticality to be outside their specified 
limits. In addition, it allows selected control and 
shutdown rods to be positioned outside of their specified 
alignment and insertion limits. Operation beyond specified 
limits is permitted for the purpose of performing PHYSICS 
TESTS and poses no threat to fuel integrity, provided the 
SRs are met.  

The requirements of LCO 3.1.3, LCO 3.1.4, LCO 3.1.5, 
LCO 3.1.6, and LCO 3.4.2 may be suspended during the 
performance of PHYSICS TESTS provided: 

a. RCS lowest loop average temperature is > [535 0 F], 

b. SDM is within the limits provided in the COLR, and 

c. THERMAL POWER is < 5% RTP.

APPLICABILITY This LCO is applicable when performing low power PHYSICS 
TESTS. The Applicability is stated as "During PHYSICS TESTS 
initiated in MODE 2" to ensure that the 5% RPT maximum power 
level is not exceeded. Should the THERMAL POWER EXCEED 
5% RPT, and consequently the unit enter MODE 1, this 
Applicability statement prevents exiting this Specification 
and its Required Actions.  

ACTIONS A.1 and A.2 

If the SDM requirement is not met, boration must be 
initiated promptly. A Completion Time of 15 minutes is 
adequate for an operator to correctly align and start the 
required systems and components. The operator should begin 
boration with the best source available for the plant 
conditions. Boration will be continued until SDM is within 
limit.  

Suspension of PHYSICS TESTS exceptions requires restoration 

of each of the applicable LCOs to within specification.  

B.1 

When THERMAL POWER is > 5% RTP, the only acceptable action 
is to open the reactor trip breakers (RTBs) to prevent 
operation of the reactor beyond its design limits.  
Immediately opening the RTBs will shut down the reactor and 
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prevent operation of the reactor outside of its design 
limits.  

(continued)
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BASES 

ACTIONS C.1 
(continued) 

When the RCS lowest Tavg is < [5350 F], the appropriate 
action is to restore Tavg to within its specified limit.  
The allowed Completion Time of 15 minutes provides time for 
restoring Tavg to within limits without allowing the plant 
to remain in an unacceptable condition for an extended 
period of time. Operation with the reactor critical and 
with temperature below [535°F] could violate the assumptions 
for accidents analyzed in the safety analyses.  

D.1 

If the Required Actions cannot be completed within the 
associated Completion Time, the plant must be placed in a 
MODE in which the requirement does not apply. To achieve 
this status, the plant must be brought to at least MODE 3 
within an additional 15 minutes. The Completion Time of 
15 additional minutes is reasonable, based on operating 
experience, to reach MODE 3 from MODE 2 HZP conditions in an 
orderly manner and without challenging plant systems.  

SURVEILLANCE SR 3.1.8.1 
REQUIREMENTS RQIE T The power range and intermediate range neutron detectors 

must be verified to be OPERABLE in MODE 2 by LCO 3.3.1 
"Reactor Trip System (RTS) Instrumentation." A CHANNEL 
OPERATIONAL TEST is performed on each power range and 
intermediate range channel prior to initiation of the 
PHYSICS TESTS. This will ensure that the RTS is properly 
aligned to provide the required degree of core protection 
during the performance of the PHYSICS TESTS.  

SR 3.1.8.2 

Verification that the RCS lowest loop Tavg is > [535 0 F] will 
ensure that the unit is not operating in a condition that 
could invalidate the safety analyses. Verification of the 
RCS temperature at a Frequency of 30 minutes during the 
performance of the PHYSICS TESTS will provide assurance that 
the initial conditions of the safety analyses are not 
violated.  

(continued) 
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,BASES

SURVEILLANCE 
REQUIREMENTS 

(continued)

SR 3.1.8.3 

Verification that the THERMAL POWER is < 5% RTP will ensure 
that the plant is not operating in a condition that could 
invalidate the safety analyses. Verification of the THERMAL 
POWER at a Frequency of 30 minutes during the performance of 
the PHYSICS TESTS will ensure that the initial conditions of 
the safety analyses are not violated.  

SR 3.1.8.4 

The SDM is verified by performing a reactivity balance 
calculation, considering the following reactivity effects: 

a. RCS boron concentration; 

b. Control bank position; 

c. RCS average temperature; 

d. Fuel burnup based on gross thermal energy generation; 

e. Xenon concentration; 

f. Samarium concentration; and 

g. Isothermal temperature coefficient (ITC).  

Using the ITC accounts for Doppler reactivity in this 
calculation because the reactor is subcritical, and the fuel 
temperature will be changing at the same rate as the RCS.  

The Frequency of 24 hours is based on the generally slow 
change in required boron concentration and on the low 
probability of an accident occurring without the required 
SDM.

REFERENCES 1. 10 CFR 50, Appendix B, "Quality Assurance Criteria for 
Nuclear Power Plants and Fuel Reprocessing Plants." 

2. 10 CFR 50.59, "Changes, Tests and Experiments." 

3. Regulatory Guide 1.68, Revision 2, "Initial Test 
Programs for Water-Cooled Nuclear Power Plants," 
August 1978.
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4. ANSI/ANS-19.6.1-1997, "Reload Startup Physics Tests for 
Pressurized Water Reactors," American National Standards 
Institute, August 22, 1997.  

5. WCAP-9273-NP-A, "Westinghouse Reload Safety Evaluation 
Methodology," July 1985.  

6. Chapter 14, "Initial Testing Program." 

7. WCAP-11618, including Addendum 1, April 1989.
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B 3.1 REACTIVITY CONTROL 

B 3.1.9 Chemical and Volume Control System (CVS) Demineralized Water 
Isolation Valves 

BASES

BACKGROUND

APPLICABLE 
SAFETY ANALYSES

LCO

One of the principle functions of the CVS system is to 
maintain the reactor coolant chemistry conditions by 
controlling the concentration of boron in the coolant for 
plant startups, normal dilution to compensate for fuel 
depletion, and shutdown boration. In the dilute mode of 
operation, unborated demineralized water may be supplied 
directly to the reactor coolant system.  

Although the CVS is not considered a safety related system, 
certain functions of the system are considered safety 
related functions. The appropriate components have been 
classified and designed as safety related. The safety 
related functions provided by the CVS include containment 
isolation of chemical and volume control system lines 
penetrating containment, termination of inadvertent boron 
dilution, and preservation of the Reactor Coolant System 
(RCS) pressure boundary, including isolation of CVS letdown 
from the RCS.

One of the initial assumptions in the analysis of an 
inadvertent boron dilution event (Ref. 1) is the assumption 
that the increase in core reactivity, created by the 
dilution event, can be detected by the source range 
instrumentation. The source range instrumentation will then 
supply a signal to the demineralized water isolation valves 
in the CVS causing these valves to close and terminate the 
boron dilution event. Thus the demineralized water 
isolation valves are components which function to mitigate 
an AOO.  

CVS isolation valves satisfy Criterion 3 of 10 CFR 
50.36(c) (2) (ii).

The requirement that at least two demineralized water 
isolation valves be OPERABLE assures that there will be 
redundant means available to terminate an inadvertent boron 
dilution event.

(conti nued)
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BASES (continued) 

APPLICABILITY The requirement that at least two demineralized water 
isolation valves be OPERABLE is applicable in MODES 1, 2, 3, 
4, and 5 because a boron dilution event is considered 
possible in these MODES, and the automatic closure of these 
valves is assumed in the safety analysis.  

In MODES 1 and 2, the detection and mitigation of a boron 
dilution event does not assume the detection of the event by 
the source range instrumentation. In these MODES, the event 
would be signalled by an intermediate range trip, a trip on 
the Power Range Neutron Flux - High (low setpoint nominally 
at 25% RTP), or Overtemperature delta T. The two 
demineralized water isolation valves close automatically 
upon reactor trip.  

In MODE 6, a dilution event is precluded by the requirement 
in LCO 3.9.2 to close, lock and secure at least one valve in 
each unborated water source flow path.  

ACTIONS A.1 

If only one demineralized water isolation valve is OPERABLE, 
the second valve must be restored to OPERABLE status in 
72 hours. The allowed Completion Time assures expeditious 
action will be taken, and is acceptable because the safety 
function of automatically isolating the clean water source 
can be accomplished by the redundant isolation valve.  

B.1 

If the Required Actions and associated Completion Time of 
Condition A are not met, or if both CVS demineralized water 
isolation valves are not OPERABLE (i.e., not able to be 
closed automatically), then the demineralized water supply 
flow path to the RCS must be isolated. Isolation can be 
accomplished by manually isolating the CVS demineralized 
water isolation valve(s) or by positioning the 3-way blend 
valve to only take suction from the boric acid tank.  
Alternatively, the dilution path may be isolated by closing 
appropriate isolation valve(s) in the flow path(s) from the 
demineralized water storage tank to the reactor coolant 
system.  

(continued) 
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ACTIONS B.1 (continued) 

The Action is modified by a Note allowing the flow path to 
be unisolated intermittently under administrative controls.  
These administrative controls consist of stationing a 
dedicated operator at the valve controls, who is in 
continuous communication with the main control room. In 
this way, the flow path can be rapidly isolated when a need 
for isolation is indicated.  

SURVEILLANCE SR 3.1.9.1 
REQUIREMENTS 

Verification that the CVS demineralized water isolation 
valves are OPERABLE, by stroking each valve closed, 
demonstrates that the valves can perform their safety 
related function. The Frequency is in accordance with the 
Inservice Testing Program.  

REFERENCES 1. Chapter 15, "Accident Analysis."
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