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16.   TECHNICAL SPECIFICATIONS 

16.0  INTRODUCTION 

The ESBWR Technical Specifications are provided as required by 10 CFR 50.36, “Technical 
specifications,” and 10 CFR 50.36a, “Technical specifications on effluents from nuclear power 
reactors.”  The ESBWR Technical Specifications were developed utilizing NUREG-1434, 
“Standard Technical Specifications General Electric Plants, BWR/6,” Revision 3.1, to the extent 
practical.  The ESBWR Technical Specifications are supported by a separate document 
(Chapter 16B, Bases) that provides the bases for important aspects of each Technical 
Specification, other than Design Features and Administrative Controls. 

The Technical Specifications have been derived from the safety analyses and evaluations 
included in this application and include the following as required by 10 CFR 50.36 and 50.36a: 

 Safety limits, limiting safety system settings, and limiting control settings 

 Limiting Conditions for Operation; 

 Surveillance requirements; 

 Design features; and 

 Administrative controls. 

10 CFR 50.36 requires a limiting condition for operation for each item meeting one or more of 
the following section 50.36(d)(2)(ii) criteria: 

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

(B) Criterion 2.  A process variable, design feature, or operating restriction that is an initial 
condition of a Design Basis Accident or Transient Analysis that either assumes the failure of or 
presents a challenge to the integrity of a fission product barrier. 

(C) Criterion 3.  A structure, system, or component that is part of the primary success path and 
which functions or actuates to mitigate a Design Basis Accident or Transient that either assumes 
the failure of or presents a challenge to the integrity of a fission product barrier. 

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

The ESBWR Technical Specifications are intended as a guide in the future development of plant 
specific Technical Specifications for plants whose license applications reference the ESBWR 
standard plant.  Brackets are used to identify information that is plant specific.  Brackets are also 
used to identify information that is pending completion by the license applicant or license holder 
because the detailed design, equipment selection, or other efforts are not sufficiently complete to 
finalize the information required in Technical Specifications. 

The “Use and Application” section of the ESBWR Technical Specifications is consistent with 
NUREG-1434 with the exception of the inclusion of a new “Stable Shutdown” MODE.  This 
change reflects an initiative to recognize that plant temperatures below 215.6°C (420°F) are an 
acceptable stable, safe shutdown condition. 
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This set of generic Technical Specifications is also provided as a guide for the completion of 
plant specific Technical Specifications post-COL issuance.  COL holders referencing the 
ESBWR DCD will replace the preliminary information provided in brackets ("[...]"), and 
annotated with "16.0-2-H" labels, with final plant specific information (16.0-2-H).  Table 16.0-2-
H summarizes the COL holder items and provides the associated Reviewer's Notes.  The 
guidance of associated Reviewer’s Notes is for information only as an aide to COL holder 
disposition of the item.    

SRP 16.0 provides a License Condition to be included with the COL to address final closure of 
these COL holder items.  These items will be completed and the brackets removed in subsequent 
amendment(s) to the COL (for Technical Specifications) or under the control of the Bases 
Control Program (for Bases) prior to initial fuel loading. 

16.0.1 COL Information 

16.0-1-A COL Applicant Bracketed Items 

COL applicants referencing the ESBWR DCD will replace the preliminary information provided 
in brackets ("[...]"), and annotated with "16.0-1-A" labels, with final plant specific information. 

16.0-2-H COL Holder Bracketed Items 

 COL holders referencing the ESBWR DCD will replace the preliminary information provided in 
brackets ("[...]"), and annotated with "16.0-2-H" labels, with final plant specific information. 
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Table 16.0-1-A  (page 1 of 10) 
COL - Applicant Open Items 

 
COL Item Description Reviewer's Note 

1.1-1 Pressure Temperature 
Limits Report (PTLR) 
definition 

Remove brackets if COL applicant determines that a PTLR will be 
incorporated in TS 3.4.4 and TS 5.6.4.  In lieu of a PTLR, COL 
applicants may insert their plant specific PT curves as figures in TS 
3.4.4 and delete the definition of Pressure Temperature Limits 
Report (PTLR) and TS 5.6.4. 

3.1.3-1 Stuck control rod 
separation requirements 
between "slow" control 
rod(s) 

"Slow" scram time allowance is optional based upon analysis as 
outlined in the LCO Bases for Specification 3.1.4.  With "slow" 
scram time option elected verification of the additional separation 
to stuck control rods is necessary (first bracketed option remains); 
when the "slow" scram time allowance is not elected, the optional 
Required Action A.1 (and associated Bases) is deleted. 

3.1.3-2 Maximum scram time 
limits for operable control 
rods 

"Slow" scram time allowance is optional based upon analysis as 
outlined in the LCO Bases for Specification 3.1.4.  With "slow" 
scram time option elected the first bracketed option remains 
(brackets removed) and the second option is deleted.  Acceptance 
criteria for OPERABLE control rod scram times (time to 
% insertion) are to be included. 
With "slow" scram time allowance not elected, the first bracketed 
option is deleted and the second option remains (brackets removed). 

3.1.4-1 "Slow" control rod 
optional allowances 

"Slow" scram time allowance is optional based upon analysis as 
outlined in the LCO Bases for Specification 3.1.4.  The options are 
presented with pairs of brackets.  With "slow" scram time option 
elected the first bracketed option remains (brackets removed) and 
the second option is deleted.  Acceptance criteria for Control Rod 
Scram times for slow control rods including limits for the 
maximum number of slow and inoperable control rods are to be 
included. 
With "slow" scram time allowance not elected, the first bracketed 
option is deleted and the second option remains (brackets removed). 

3.1.5-1 Minimum and nominal 
control rod scram 
accumulator pressure 

Provide minimum control rod scram accumulator pressure that 
supports maximum scram time assumption. 

3.1.7-1 Alternative Action for 
sodium pentaborate 
concentration not within 
limits 

Applicant may propose alternatives including examples such as: (i) 
degradations and appropriate compensatory times for single versus 
multiple accumulators; (ii) level degradations; (iii) concentration 
degradations; (iv) pressure degradations.  In general, degradations 
that impact ATWS mitigation capability, but continue to provide 
cold SDM capability, would be allowed Completion Times on the 
order of 72-hours.  Similarly, degradations that impact single 
failure assumed post-accident flooding assumptions, but continue to 
provide adequate flooding support without assuming an additional 
single failure may propose Completion Times on the order of 7 
days. 
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Table 16.0-1-A  (page 6 of 10) 
COL - Applicant Open Items 

 
COL Item Description Reviewer's Note 

3.7.4-2 Turbine Bypass Valve 
cycling frequency 

For SR 3.7.4.1, a Frequency of 31 days shall be specified unless an 
evaluation is performed and approved by the NRC using sufficient 
industry, site-specific, or manufacturer’s operating experience or 
reliability studies that justifies extension to a longer Frequency 
(e.g., 92 days), a Reference to the evaluation and NRC approval is 
added to these Bases, and a commitment is made to establish 
appropriate procedural controls governing valve operation that 
support the extended Frequency. 

3.7.6-1 SCRRI/SRI COLR-
MCPR penalty option for 
inoperable control rods 

An MCPR penalty is optional based upon completion of the 
required analyses to demonstrate that, given the specific 
inoperabilities that can be postulated and the number of selected 
control rods affected for each inoperability, sufficient margin exists 
to operate the unit with an MCPR penalty without exceeding the 
Fuel Cladding Integrity Safety Limit (FCISL) and the cladding 1% 
plastic strain limit during the licensing basis events requiring an 
acceptable operating MCPR limit as an initial condition.  NRC 
approved analytical methods that evaluate the MCPR penalty must 
be included in TS 5.6.3, COLR,  list of methods. 

3.8.1-1 Acceptance criteria for 
battery charger testing. 

Provide acceptance criteria for battery charger testing consistent 
with battery size. 

3.8.1-2 Acceptance criteria for 
verification that battery is 
fully charged. 

Provide acceptance criteria for verification that battery is fully 
charged consistent with battery manufacturer recommendations.  
Use of float current monitoring option requires that battery 
manufacturer confirm acceptability and acceptance criteria and that 
battery capacity includes margin for state of charge uncertainty 

3.8.1-3 Use of a modified 
performance test for 
verification of battery 
capacity 

Provide requirements for use of a modified performance test for 
verification of battery capacity consistent with battery manufacturer 
recommendations. 

3.8.1-4 Battery Cell Parameters Provide battery cell parameters consistent with manufacturer 
specifications. 

3.8.1-5 Battery margin for aging 
factor and state of charge 
uncertainty. 

Provide battery margin including aging factor and state of charge 
uncertainty. 

3.8.3-1 Acceptance criteria for 
verification that battery is 
fully charged. 

Provide acceptance criteria for verification that battery is fully 
charged consistent with battery manufacturer recommendations.  
Use of float current monitoring option requires that battery 
manufacturer confirm acceptability and acceptance criteria and that 
battery capacity includes margin for state of charge uncertainty 

3.8.3-2 Use of a modified 
performance test for 
verification of battery 
capacity 

Provide requirements for use of a modified performance test for 
verification of battery capacity consistent with battery manufacturer 
recommendations. 
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Table 16.0-1-A  (page 7 of 10) 
COL - Applicant Open Items 

 
COL Item Description Reviewer's Note 

3.8.3-3 Battery Cell Parameters Provide battery cell parameters consistent with manufacturer 
specifications. 

3.8.3-4 Battery margin for aging 
factor and state of charge 
uncertainty. 

Provide battery margin including aging factor and state of charge 
uncertainty. 

3.9.5-1 Minimum CRD 
accumulator pressure 

Provide minimum CRD accumulator pressure that supports 
maximum scram time assumption. 

4.1-1 Plant-specific description 
of site location. 

The plant specific description of site location.  The intent of the 
description is to convey the exclusion area as defined by 10CFR 
Part 100.  A Figure is an acceptable option. 

5.2.2-1 Non-licensed operator 
manning requirements 

Applicant to determine if unit will be on a multi-unit site.  Two unit 
sites with both units shutdown or defueled require a total of three 
non-licensed operators for the two units.   

5.3.1-1 Unit staff qualifications 
requirements 

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. 

5.4.1-1 Guidance documents for 
written procedures 

Applicant to provide appropriate guidance documents for operating 
procedures 

5.4.1-2 Guidance documents for 
emergency operating 
procedures 

Applicant to provide appropriate guidance document for EOPs to 
implement the requirements of NUREG-0737 and to 
NUREG-0737, Supplement 1. 

5.5.6-1 Outdoor Liquid Storage 
Tank Radioactivity 
Monitoring Program 

Applicants incorporating unprotected outdoor liquid radioactive 
waste storage tanks in their design must incorporate the bracketed 
requirements and surveillance program for unprotected outdoor 
storage tanks. 

5.5.9-1 Containment Leakage 
Rate Testing Program 
exceptions to Regulatory 
Guide 1.163 

Applicants are to determine if additional exception(s) to Regulatory 
Guide 1.163 are applicable and describe the additional exception(s). 

5.5.10-1 Battery Cell Parameters Provide battery cell parameters consistent with manufacturer 
specifications. 
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Table 16.0-1-A  (page 8 of 10) 
COL - Applicant Open Items 

 
COL Item Description Reviewer's Note 

5.5.11-1 Setpoint Control Program 
Methodology and 
Implementation 

The referenced NRC approved setpoint methodology shall meet the 
following guidance, and shall be applicable to Technical 
Specification required automatic protection instrumentation 
function surveillances that require verification that setpoints (or 
channel outputs) are within the necessary range and accuracy 
(e.g., CHANNEL CALIBRATIONS:  
1. The methodology allows little variation in the values calculated 

by different analysts using identical input values (such as 
uncertainties and channel calibration drift) 

2. The as-left value of the instrument channel trip setting shall be 
the value at which the channel was set at the completion of the 
surveillance with no additional adjustment of the instrument 
channel.   

3. The as-found value of the instrument channel trip setting shall 
be the trip setting value measured during the subsequent 
performance of the surveillance before making any adjustment 
to the instrument channel that could change the trip setting 
value. 

4. If the requirements of 5.5.11.c.1 include an allowance for the 
as-found value to be compared with the specified NTSPF, the 
following conditions shall be applied: 

 a. The setting tolerance band (i.e., the specified ALT) must be 
less than or equal to the square root of the sum of the 
squares of reference accuracy, measurement and test 
equipment errors, and readability uncertainties; 

 b. The setting tolerance band (i.e., the specified ALT) must be 
included in the total loop uncertainty; and 

 c The pre-defined test acceptance criteria band (i.e., the 
specified AFT) for the as found value must include either 
the setting tolerance band (the specified ALT) or the 
uncertainties associated with the setting tolerance band (the 
specified ALT), but not both of these. 

 
Additionally, the COL applicant shall commit to the following:   
 When the difference between the instrument channel trip 

setting as-found value and either the previous as-left value or 
the specified NTSPF differ by more than the pre-defined test 
acceptance criteria band (i.e., the specified AFT) for each 
Technical Specification required automatic protection 
instrumentation function, the results shall be trended and 
evaluated to verify that the instrument channel is functioning 
in accordance with its design basis. 
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Table 16.0-1-A  (page 9 of 10) 
COL - Applicant Open Items 

 
COL Item Description Reviewer's Note 

5.5.12-1 Control Room 
Habitability Area 
(CRHA) Boundary 
Program requirements for 
hazardous chemical 
releases 

The applicant will identify potential site-specific toxic or hazardous 
materials that may affect control room habitability in order to meet 
the requirements of TMI Action Plan III. D.3.4 and GDC 19. 

5.5.13-1 Ventilation Filter Testing 
Program (VFTP) 
requirement for the 
CRHAVS EFU 
differential pressure 
acceptance criteria 

Provide specific differential pressure acceptance criteria for 
installed filter train based on manufacturer's recommendation. 

5.6.1-1 Annual Radiological 
Environmental Operating 
Report allowance for 
multiple unit stations to 
submit a single report 

Applicant to determine if allowance is applicable and remove 
brackets, or delete statement, as appropriate. 

5.6.1-2 Annual Radiological 
Environmental Operating 
Report format 

Applicants may remove brackets and adopt the format of 
Radiological Assessment Branch Technical Position, Revision 1, 
November 1979, or propose another format reference acceptable to 
the NRC 

5.6.2-1 Radioactive Effluent 
Release Report allowance 
for multiple unit stations 
to submit a single report 
and requirements for 
multiple unit report 
contents 

Applicant to determine if allowance is applicable and remove 
brackets, or delete statement, as appropriate. 

5.6.3-1 CORE OPERATING 
LIMITS REPORT 
(COLR) reference to 
Specification 3.7.4, "Main 
Turbine Bypass System 

Applicant to determine if alternative LCO making LCO 3.2.2, 
"MINIMUM CRITICAL POWER RATIO (MCPR)," limits for an 
inoperable Turbine Bypass System, as specified in the Core 
Operating Limits Report (COLR) applicable will be incorporated.  
If incorporated, remove brackets. 

5.6.3-2 CORE OPERATING 
LIMITS REPORT 
(COLR) additional 
guidance 

Any additional individual specifications that address core operating 
limits must be referenced and the associated NRC approved 
methods used to determine the core operating limits must be 
provided in 5.6.3.b. 
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Table 16.0-1-A  (page 10 of 10) 
COL - Applicant Open Items 

 
COL Item Description Reviewer's Note 

5.6.4-1 Reactor Coolant System 
(RCS) PRESSURE AND 
TEMPERATURE 
LIMITS REPORT 
(PTLR) listing of 
analytical methods used 
to determine the RCS 
pressure and temperature 
limits 

Identify the Topical Report(s) by number and title or identify the 
NRC Safety Evaluation for a plant specific methodology by NRC 
letter and date.  The PTLR will contain the complete identification 
for each of the TS referenced Topical Reports used to prepare the 
PTLR (i.e., report number, title, revision, date, and any 
supplements). 
The methodology for the calculation of the P-T limits for NRC 
approval should include the following provisions: 
1. The methodology shall describe how the neutron fluence is 

calculated (reference new Regulatory Guide when issued). 
2. The Reactor Vessel Material Surveillance Program shall comply 

with Appendix H to 10 CFR 50.  The reactor vessel material 
irradiation surveillance specimen removal schedule shall be 
provided, along with how the specimen examinations shall be 
used to update the PTLR curves. 

3. The adjusted reference temperature (ART) for each reactor 
beltline material shall be calculated, accounting for radiation 
embitterment, in accordance with Regulatory Guide 1.99, 
Revision 2. 

4. The limiting ART shall be incorporated into the calculation of 
the pressure and temperature limit curves in accordance with 
NUREG-0800 Standard Review Plan 5.3.2, Pressure-
Temperature Limits. 

5. The minimum temperature requirements of Appendix G to 
10 CFR Part 50 shall be incorporated into the pressure and 
temperature limit curves. 

In lieu of a PTLR, COL applicants may insert their plant specific 
PT curves as figures in TS 3.4.4 and delete TS 5.6.4. 

5.6.5-1 Specification 5.6.5, Post-
Accident Monitoring 
Report 

Include Post Accident Monitoring Report if LCO 3.3.3.2, "Post-
Accident Monitoring (PAM) Instrumentation" is incorporated.  This 
Generic Technical Specification is provided as a template for 
potential future design changes. 
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Table 16.0-2-H  (page 1 or 4) 

COL - Holder Open Items 
 

COL Item Description Reviewer's Note 

1.1-1 Pressure Temperature 
Limits Report (PTLR) 
definition 

Remove brackets if COL holder determines that a PTLR will be 
incorporated in TS 3.4.4 and TS 5.6.4.  In lieu of a PTLR, COL 
holders may insert their plant specific PT curves as figures in TS 
3.4.4 and delete the definition of Pressure Temperature Limits 
Report (PTLR) and TS 5.6.4. 

3.1.5-1 Minimum and nominal 
control rod scram 
accumulator pressure 

Provide minimum control rod scram accumulator pressure that 
supports maximum scram time assumption. 

3.1.7-1 Allowable Values Provide appropriate allowable values in accordance with 
Methodology in TS 5.5.11. 

3.3.1.1-1 Allowable Values Provide appropriate allowable values in accordance with 
Methodology in TS 5.5.11. 

3.3.1.4-1 Allowable Values Provide appropriate allowable values in accordance with 
Methodology in TS 5.5.11. 

3.3.1.6-1 Minimum SRNM count 
rate  

Provide minimum countrate for SRNM to be considered operable 
based on manufacturer's recommendation. 

3.3.5.1-1 Allowable Values Provide appropriate allowable values in accordance with 
Methodology in TS 5.5.11. 

3.3.5.3-1 Allowable Values Provide appropriate allowable values in accordance with 
Methodology in TS 5.5.11. 

3.3.6.1-1 Allowable Values Provide appropriate allowable values in accordance with 
Methodology in TS 5.5.11. 

3.3.6.3-1 Allowable Values Provide appropriate allowable values in accordance with 
Methodology in TS 5.5.11. 

3.3.7.1-1 Allowable Values Provide appropriate allowable values in accordance with 
Methodology in TS 5.5.11. 

3.3.8.1-1 Allowable Values Provide appropriate allowable values in accordance with 
Methodology in TS 5.5.11. 

3.7.1-1 Allowable Values Provide appropriate allowable values in accordance with 
Methodology in TS 5.5.11. 

3.7.2-1 Allowable Values Provide appropriate allowable values in accordance with 
Methodology in TS 5.5.11. 

3.7.6-2 Allowable Values Provide appropriate allowable values in accordance with 
Methodology in TS 5.5.11. 
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Table 16.0-2-H  (page 2 or 4) 
COL - Holder Open Items 

 
COL Item Description Reviewer's Note 

3.8.1-1 Acceptance criteria for 
battery charger testing. 

Provide acceptance criteria for battery charger testing consistent 
with battery size. 

3.8.1-2 Acceptance criteria for 
verification that battery is 
fully charged. 

Provide acceptance criteria for verification that battery is fully 
charged consistent with battery manufacturer recommendations. 

3.8.1-3 Use of a modified 
performance test for 
verification of battery 
capacity 

Provide requirements for use of a modified performance test for 
verification of battery capacity consistent with battery manufacturer 
recommendations. 

3.8.1-4 Battery Cell Parameters Provide battery cell parameters consistent with manufacturer 
specifications. 

3.8.1-5 Battery margin for aging 
factor and state of charge 
uncertainty. 

Provide battery margin including aging factor and state of charge 
uncertainty. 

3.8.3-1 Acceptance criteria for 
verification that battery is 
fully charged. 

Provide acceptance criteria for verification that battery is fully 
charged consistent with battery manufacturer recommendations. 

3.8.3-2 Use of a modified 
performance test for 
verification of battery 
capacity 

Provide requirements for use of a modified performance test for 
verification of battery capacity consistent with battery manufacturer 
recommendations. 

3.8.3-3 Battery Cell Parameters Provide battery cell parameters consistent with manufacturer 
specifications. 

3.8.3-4 Battery margin for aging 
factor and state of charge 
uncertainty. 

Provide battery margin including aging factor and state of charge 
uncertainty. 

3.9.5-1 Minimum CRD 
accumulator pressure 

Provide minimum CRD accumulator pressure that supports 
maximum scram time assumption. 

5.5.10-1 Battery Cell Parameters Provide battery cell parameters consistent with manufacturer 
specifications. 
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Table 16.0-2-H  (page 3 or 4) 
COL - Holder Open Items 

 
COL Item Description Reviewer's Note 

5.5.11-1 Setpoint Control Program 
Methodology and 
Implementation 

The referenced NRC approved setpoint methodology shall meet the 
following guidance, and shall be applicable to Technical 
Specification required automatic protection instrumentation 
function surveillances that require verification that setpoints (or 
channel outputs) are within the necessary range and accuracy 
(e.g., CHANNEL CALIBRATIONS:  
1. The methodology allows little variation in the values calculated 

by different analysts using identical input values (such as 
uncertainties and channel calibration drift) 

2. The as-left value of the instrument channel trip setting shall be 
the value at which the channel was set at the completion of the 
surveillance with no additional adjustment of the instrument 
channel.   

3. The as-found value of the instrument channel trip setting shall 
be the trip setting value measured during the subsequent 
performance of the surveillance before making any adjustment 
to the instrument channel that could change the trip setting 
value. 

4. If the requirements of 5.5.11.c.1 include an allowance for the 
as-found value to be compared with the specified NTSPF, the 
following conditions shall be applied: 

 a. The setting tolerance band (i.e., the specified ALT) must be 
less than or equal to the square root of the sum of the 
squares of reference accuracy, measurement and test 
equipment errors, and readability uncertainties; 

 b. The setting tolerance band (i.e., the specified ALT) must be 
included in the total loop uncertainty; and 

 c the pre-defined test acceptance criteria band (i.e., the 
specified AFT) for the as found value must include either 
the setting tolerance band (the specified ALT) or the 
uncertainties associated with the setting tolerance band (the 
specified ALT), but not both of these. 

 
Additionally, the COL Holder shall commit to the following:   
 When the difference between the instrument channel trip 

setting as-found value and either the previous as-left value or 
the specified NTSPF differ by more than the pre-defined test 
acceptance criteria band (i.e., the specified AFT) for each 
Technical Specification required automatic protection 
instrumentation function, the results shall be trended and 
evaluated to verify that the instrument channel is functioning 
in accordance with its design basis. 
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Table 16.0-2-H  (page 4 or 4) 
COL - Holder Open Items 

 
COL Item Description Reviewer's Note 

5.5.13-1 Ventilation Filter Testing 
Program (VFTP) 
requirement for the 
CRHAVS EFU 
differential pressure 
acceptance criteria 

Provide specific differential pressure acceptance criteria for 
installed filter train based on manufacturer's recommendation. 

5.6.4-1 Reactor Coolant System 
(RCS) PRESSURE AND 
TEMPERATURE 
LIMITS REPORT 
(PTLR) listing of 
analytical methods used 
to determine the RCS 
pressure and temperature 
limits 

Identify the Topical Report(s) by number and title or identify the 
NRC Safety Evaluation for a plant specific methodology by NRC 
letter and date.  The PTLR will contain the complete identification 
for each of the TS referenced Topical Reports used to prepare the 
PTLR (i.e., report number, title, revision, date, and any 
supplements). 
The methodology for the calculation of the P-T limits for NRC 
approval should include the following provisions: 
1. The methodology shall describe how the neutron fluence is 

calculated (reference new Regulatory Guide when issued). 
2. The Reactor Vessel Material Surveillance Program shall comply 

with Appendix H to 10 CFR 50.  The reactor vessel material 
irradiation surveillance specimen removal schedule shall be 
provided, along with how the specimen examinations shall be 
used to update the PTLR curves. 

3. The adjusted reference temperature (ART) for each reactor 
beltline material shall be calculated, accounting for radiation 
embitterment, in accordance with Regulatory Guide 1.99, 
Revision 2. 

4. The limiting ART shall be incorporated into the calculation of 
the pressure and temperature limit curves in accordance with 
NUREG-0800 Standard Review Plan 5.3.2, Pressure-
Temperature Limits. 

5. The minimum temperature requirements of Appendix G to 
10 CFR Part 50 shall be incorporated into the pressure and 
temperature limit curves. 

In lieu of a PTLR, COL holders may insert their plant specific PT 
curves as figures in TS 3.4.4 and delete TS 5.6.4. 
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LOGIC SYSTEM FUNCTIONAL 
TEST 

A LOGIC SYSTEM FUNCTIONAL TEST shall be a test of all 
logic components required for OPERABILITY of a logic 
circuit, from as close to the sensor as practicable up to, but 
not including, the actuated device, to verify OPERABILITY.  
The LOGIC SYSTEM FUNCTIONAL TEST may be 
performed by means of any series of sequential, overlapping, 
or total system steps so that the entire logic system is tested.
 

MINIMUM CRITICAL POWER 
RATIO (MCPR) 

The MCPR shall be the smallest Critical Power Ratio (CPR) 
that exists in the core for each class of fuel.  The CPR is that 
power in the assembly that is calculated by application of the 
appropriate correlation(s) to cause some point in the 
assembly to experience boiling transition, divided by the 
actual assembly operating power. 
 

MODE A MODE shall correspond to any one inclusive combination 
of mode switch position, average reactor coolant 
temperature, and reactor vessel head closure bolt tensioning 
specified in Table 1.1-1 with fuel in the reactor vessel. 
 

OPERABLE — OPERABILITY A system, subsystem, train, division, component, or device 
shall be OPERABLE or have OPERABILITY when it is 
capable of performing its specified safety function(s) and 
when all necessary attendant instrumentation, controls, 
normal or emergency electrical power, cooling and seal 
water, lubrication, and other auxiliary equipment that are 
required for the system, subsystem, train, division, 
component, or device to perform its specified safety 
function(s) are also capable of performing their related 
support function(s). 
 

[PRESSURE AND 
TEMPERATURE LIMITS 
REPORT (PTLR) 

The PTLR is the unit specific document that provides the 
reactor vessel pressure and temperature limits, including 
heatup and cooldown rates, for the current reactor vessel 
fluence period.  These pressure and temperature limits shall 
be determined for each fluence period in accordance with 
Specification 5.6.4.] 
 

RATED THERMAL POWER 
(RTP) 

RTP shall be a total reactor core heat transfer rate to the 
reactor coolant of 4500 MWt. 
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Control Rod Scram Accumulators 
3.1.5 

 
 

 
ESBWR 3.1.5 - 2 Rev. 6.0, mm/dd/yy 

SURVEILLANCE REQUIREMENTS 
SURVEILLANCE FREQUENCY 

 
SR  3.1.5.1 Verify each control rod scram accumulator pressure 

is [≥ [12.76 MPaG (1850 psig)].  
 

 
7 days 
 

 
 

COL 16.0-2-H1-A 
3.1.5-1 

NEV91703
Rectangle



ESBWR 26A6642BR Rev. 06 Design Control Document/Tier 2 
 

SLC System 
3.1.7 

 
 

 
ESBWR 3.1.7 - 3 Rev. 6.0, mm/dd/yy 

SURVEILLANCE FREQUENCY 
 
SR  3.1.7.6 Verify the concentration of sodium pentaborate in 

solution is within the limits of Figure 3.1.7-1. 
 

 
31 days 
 
AND 
 
Once within 
24 hours after 
water or sodium 
pentaborate is 
added to solution 
 
AND 
 
Once within 
24 hours after 
solution 
temperature is 
restored within 
limit 
 

 
SR  3.1.7.7 ----------------------------------------------------------------------- 
                                      - NOTE - 
 Valve actuation may be excluded. 
 ----------------------------------------------------------------------- 
 
 Verify SLC System actuates on an actual or 

simulated initiation signal. 
 

 
 
 
 
 
 
24 months 

 
SR  3.1.7.8 Perform CHANNEL CALIBRATION of accumulator 

level instrumentation channels consistent with 
Specification 5.5.11, "Setpoint Control Program 
(SCP)."  The Allowable Value shall be ≥ [  ] m3 
([  ] gallons). 

 

 
24 months 
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RPS Instrumentation  
3.3.1.1 
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Table 3.3.1.1-1 (page 1 of 3) 
Reactor Protection System Instrumentation 

 
 
 
 
 

FUNCTION 

APPLICABLE 
MODES OR 

OTHER 
SPECIFIED 

CONDITIONS 

CONDITIONS 
REFERENCED 

FROM 
REQUIRED 
ACTION B.1 

 
 
 

SURVEILLANCE 
REQUIREMENTS 

 
 
 

ALLOWABLE 
VALUE 

 
1. Neutron Monitor 

System Input - 
Startup Range 
Neutron Monitors 

 
2 
 

 
F 
 

 
SR  3.3.1.1.1 
SR  3.3.1.1.2 
 

 
NA 
 

 6(a) 

 
G 
 

SR  3.3.1.1.1 
SR  3.3.1.1.2 
 

NA 
 

2. Neutron Monitor 
System Input -
Average Power 
Range Monitors / 
Oscillation Power 
Range Monitors  

 

1,2 F SR  3.3.1.1.1 
SR  3.3.1.1.2 
 

NA 
 

3. Control Rod Drive 
Accumulator 
Charging Water 
Header Pressure - 
Low 

1,2 
 

F 
 

SR  3.3.1.1.1 
SR  3.3.1.1.2 
SR  3.3.1.1.3 
 

≥ [     MPaG 
   (     psig)] 
 

 6(a) G SR  3.3.1.1.1 
SR  3.3.1.1.2 
SR  3.3.1.1.3 
 

≥ [     MPaG 
   (    psig)] 

4. Reactor Vessel 
Steam Dome 
Pressure - High 

1,2 F SR  3.3.1.1.1 
SR  3.3.1.1.2 
SR  3.3.1.1.3 
SR  3.3.1.1.4 
 

≤ [     MPaG 
   (     psig)] 

5. Reactor Vessel 
Water Level - Low, 
Level 3 

1,2 F SR  3.3.1.1.1 
SR  3.3.1.1.2 
SR  3.3.1.1.3 
SR  3.3.1.1.4 
 

≥ [     m 
(     inches)] 

6. Reactor Vessel 
Water Level - High, 
Level 8 

≥ 25% RTP D SR  3.3.1.1.1 
SR  3.3.1.1.2 
SR  3.3.1.1.3 
SR  3.3.1.1.4 
 

≤ [     m 
(     inches)] 

 
(a) With any control rod withdrawn from a core cell containing one or more fuel assemblies. 
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RPS Instrumentation  
3.3.1.1 

 
 

 
ESBWR 3.3.1.1 - 5 Rev. 6.0, mm/dd/yy 

Table 3.3.1.1-1 (page 2 of 3) 
Reactor Protection System Instrumentation 

 
 
 
 
 

FUNCTION 

APPLICABLE 
MODES OR 

OTHER 
SPECIFIED 

CONDITIONS 

CONDITIONS 
REFERENCED 

FROM 
REQUIRED 
ACTION B.1 

 
 
 

SURVEILLANCE 
REQUIREMENTS 

 
 
 

ALLOWABLE 
VALUE 

7. Main Steam Isolation 
Valve - Closure (Per 
Steam Line)  

1 E SR  3.3.1.1.2 
SR  3.3.1.1.3 
SR  3.3.1.1.4 
 

≥ [    ]% open 

8. Drywell Pressure - 
High 

1,2 F SR  3.3.1.1.1 
SR  3.3.1.1.2 
SR  3.3.1.1.3 
SR  3.3.1.1.4 
 

≤ [     kPaG  
   (     psig)] 

9. Suppression Pool 
Temperature - High 

1,2 F SR  3.3.1.1.1 
SR  3.3.1.1.2 
SR  3.3.1.1.3 
SR  3.3.1.1.4 
 

≤ [    °C 
   (    °F)] 

10. Turbine Stop Valve 
Closure Trip  

≥ 40% RTP C SR  3.3.1.1.2 
SR  3.3.1.1.3 
SR  3.3.1.1.4 
 

≥ [    ]% open 

11. Turbine Control 
Valve Fast Closure 
Trip Oil Pressure - 
Low 

 

≥ 40% RTP 
 

C 
 

SR  3.3.1.1.1 
SR  3.3.1.1.2 
SR  3.3.1.1.3 
SR  3.3.1.1.4 
 

≥ [    MpaG 
   (     psig)] 
 

12. Main Condenser 
Pressure - High 

 

1 E SR  3.3.1.1.1 
SR  3.3.1.1.2 
SR  3.3.1.1.3 
SR  3.3.1.1.4 
 

≤ [    MPaG 
   (     psig)] 
 

13. Power Generation 
Bus Loss 

1 E SR  3.3.1.1.1 
SR  3.3.1.1.2 
SR  3.3.1.1.3 
SR  3.3.1.1.4 
 

≥ [     ] V 
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RPS Instrumentation  
3.3.1.1 
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Table 3.3.1.1-1 (page 3 of 3) 
Reactor Protection System Instrumentation 

 
 
 
 
 

FUNCTION 

APPLICABLE 
MODES OR 

OTHER 
SPECIFIED 

CONDITIONS 

CONDITIONS 
REFERENCED 

FROM 
REQUIRED 
ACTION B.1 

 
 
 

SURVEILLANCE 
REQUIREMENTS 

 
 
 

ALLOWABLE 
VALUE 

 
14. Feedwater 

Temperature Biased 
Simulated Thermal 
Power – High 

 
≥ 25% RTP 

 
D 

 
SR  3.3.1.1.1 
SR  3.3.1.1.2 
SR  3.3.1.1.3 
 

 
≤ [   ] % at [    °C  
(   °F)] 
 
and 
 
≥ [   ] % at [    °C  
(   °F)]In 
accordance with 
the COLR 
 

15. Simulated Thermal 
Power Biased 
Feedwater 
Temperature - High 

 

≥ 25% RTP D SR  3.3.1.1.1 
SR  3.3.1.1.2 
SR  3.3.1.1.3 
 

≤ [    °C 
   (    °F)]In 
accordance with 
the COLR 

16. Simulated Thermal 
Power Biased 
Feedwater 
Temperature - Low 

 

≥ 25% RTP D SR  3.3.1.1.1 
SR  3.3.1.1.2 
SR  3.3.1.1.3 
 

≥ [    °C 
   (    °F)]In 
accordance with 
the COLR  
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NMS Instrumentation 
3.3.1.4 

 
 

 
ESBWR 3.3.1.4 - 5 Rev. 6.0, mm/dd/yy 

Table 3.3.1.4-1 (page 1 of 2) 
Neutron Monitoring System (NMS) Instrumentation 

 
 
 
 
 

FUNCTION 

APPLICABLE 
MODES OR 

OTHER 
SPECIFIED 

CONDITIONS 

REQUIRED
CHANNELS

PER 
REQUIRED
DIVISION 

CONDITIONS
REFERENCED

FROM 
REQUIRED 
ACTION B.1  

 
 
 

SURVEILLANCE 
REQUIREMENTS 

 
 
 

ALLOWABLE 
VALUE 

 
1. Startup Range 

Neutron Monitors 
(SRNM) 

 

     

 a. Neutron Flux 
- High 

2 2 D SR  3.3.1.4.1 
SR  3.3.1.4.3 
SR  3.3.1.4.56 
SR  3.3.1.4.78 
 

≤ [   ]% RTP 

 6(a) 2 G SR  3.3.1.4.1 
SR  3.3.1.4.3 
SR  3.3.1.4.56 
SR  3.3.1.4.78 
 

≤ [   ]% RTP 

 b. Neutron Flux 
- Short 
Period 

2 2 D SR  3.3.1.4.1 
SR  3.3.1.4.3 
SR  3.3.1.4.56 
SR  3.3.1.4.78 
 

≥ [   ] second 
period 

 c. Inop 2 2 D SR  3.3.1.4.3 
 

N/A 

 6(a) 2 G SR  3.3.1.4.3 
 

N/A 

 
(a) With any control rod withdrawn from a core cell containing one or more fuel assemblies. 
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NMS Instrumentation 
3.3.1.4 
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Table 3.3.1.4-1 (page 2 of 2) 
Neutron Monitoring System (NMS) Instrumentation 

 
 
 
 
 

FUNCTION 

APPLICABLE 
MODES OR 

OTHER 
SPECIFIED 

CONDITIONS 

REQUIRED
CHANNELS

PER 
REQUIRED
DIVISION 

CONDITIONS
REFERENCED

FROM 
REQUIRED 
ACTION B.1  

 
 
 

SURVEILLANCE 
REQUIREMENTS 

 
 
 

 ALLOWABLE 
VALUE 

 
2. Average Power 

Range Monitors 
 

     

 a. Fixed 
Neutron Flux 
- High, 
Setdown 

2 1 D SR  3.3.1.4.1 
SR  3.3.1.4.3 
SR  3.3.1.4.45 
SR  3.3.1.4.56 
SR  3.3.1.4.78 
 

≤ [   ]% RTP 

 b. APRM 
Simulated 
Thermal 
Power - High 

1 1 C SR  3.3.1.4.1 
SR  3.3.1.4.2 
SR  3.3.1.4.34 
SR  3.3.1.4.45 
SR  3.3.1.4.56 
SR  3.3.1.4.67 
SR  3.3.1.4.78 
 

≤ [   ]% RTP 

 c. Fixed 
Neutron Flux 
- High 

1 1 C SR  3.3.1.4.1 
SR  3.3.1.4.2 
SR  3.3.1.4.34 
SR  3.3.1.4.45 
SR  3.3.1.4.56 
SR  3.3.1.4.78 
 

≤ [   ]% RTP 

 d. Inop 1,2 1 D SR  3.3.1.4.34 
 
 

N/A 

3. Oscillation Power 
Range Monitor - 
Upscale 

≥ 25% RTP 1 
 

E SR  3.3.1.4.34 
SR  3.3.1.4.56 
SR  3.3.1.4.78 
SR  3.3.1.4.89 
 

N/AIn 
accordance 
with the COLR 
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  SRNM Instrumentation 
3.3.1.6 

 
 

 
ESBWR 3.3.1.6 - 3 Rev. 6.0, mm/dd/yy 

SURVEILLANCE FREQUENCY 
 
SR  3.3.1.6.34 ----------------------------------------------------------------------- 
                                      - NOTE - 
 Not required to be met with less than or equal to four 

fuel assemblies adjacent to the SRNM and no other 
fuel assemblies in the associated core quadrant. 

 ----------------------------------------------------------------------- 
 
 Verify count rate is ≥ [3.0] cps. 
 

 
 
 
 
 
 
 
 
12 hours 
during CORE 
ALTERATIONS 
 
AND 
 
24 hours 
 

 
SR  3.3.1.6.45 Perform CHANNEL FUNCTIONAL TEST on each 

required channel. 
 

 
24 months7 days 

 
SR  3.3.1.6.6 Perform CHANNEL FUNCTIONAL TEST on each 

required channel. 
 

 
31 days 

 
SR  3.3.1.6.57 ----------------------------------------------------------------------- 
                                      - NOTE - 
 Neutron detectors may be excluded. 
 ----------------------------------------------------------------------- 
 
 Perform CHANNEL CALIBRATION on each required 

channel. 
 

 
 
 
 
 
 
24 months 
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ECCS Instrumentation 
3.3.5.1 

 
 

 
ESBWR 3.3.5.1 - 3 Rev. 6.0, mm/dd/yy 

Table 3.3.5.1-1 (page 1 of 1) 
Emergency Core Cooling System Instrumentation 

 
 
 
 
 

FUNCTION 

APPLICABLE 
MODES OR 

OTHER 
SPECIFIED 

CONDITIONS 

 
 
 

SURVEILLANCE 
REQUIREMENTS 

 
 
 

ALLOWABLE 
VALUE 

 
1. Reactor Vessel Water Level - Low, 

Level 1  
 
  
 
2. Reactor Vessel Water Level - Low, 

Level 0.5 
 

 
1,2,3,4,5,6(a) 

 
 
 
 

1,2,3,4,5,6(a) 
 

 
SR  3.3.5.1.1 
SR  3.3.5.1.2 
SR  3.3.5.1.3 
SR  3.3.5.1.4 
 
SR  3.3.5.1.1 
SR  3.3.5.1.2 
SR  3.3.5.1.3 
SR  3.3.5.1.4 
 

 
≥ [     m 
    (     inches)] 
 
 
 
≥ [     m 
   (     inches)] 
 

 
(a) Except with the buffer pool gate removed and water level ≥ 7.01 meters (23.0 feet) over the top of the reactor 

pressure vessel flange. 
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ICS Instrumentation 
3.3.5.3 
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Table 3.3.5.3-1 (page 1 of 1) 
Isolation Condenser System (ICS) Instrumentation 

 

 
 
 
 

FUNCTION 

APPLICABLE 
MODES OR 

OTHER 
SPECIFIED 

CONDITIONS 

 
 
 

SURVEILLANCE 
REQUIREMENTS 

 
 
 

 ALLOWABLE 
VALUE 

 
1. Reactor Vessel Steam Dome 

Pressure - High 
 
 
 
 
2. Reactor Vessel Water Level - Low, 

Level 2  
 
 
 
3. Reactor Vessel Water Level - Low, 

Level 1 
 
 
 
4. Main Steam Isolation Valve - 

Closure  
 
 
 
 
5. Power Generation Bus Loss 
 

 
1,2,3,4,5 

 
 
 
 
 

1,2,3,4,5 
 
 
 
 

1,2,3,4,5 
 
 
 
 
1 
 
 
 
 
1 

 
SR  3.3.5.3.1 
SR  3.3.5.3.2 
SR  3.3.5.3.3 
SR  3.3.5.3.4  
 
 
SR  3.3.5.3.1 
SR  3.3.5.3.2 
SR  3.3.5.3.3 
SR  3.3.5.3.4  
 
SR  3.3.5.3.1 
SR  3.3.5.3.2 
SR  3.3.5.3.3 
SR  3.3.5.3.4  
 
SR  3.3.5.3.1 
SR  3.3.5.3.2 
SR  3.3.5.3.3 
SR  3.3.5.3.4  
 
SR  3.3.5.3.1 
SR  3.3.5.3.2 
SR  3.3.5.3.3 
SR  3.3.5.3.4 
 

 
≤ [     MPaG 
    (    ) psig]  
 
 
 
 
≥ [     m  
    (    ) inches]  
 
 
 
≥ [     m  
    (    ) inches]  
 
 
 
≥ [    % open] 
 
 
 
 
≥ [     ] V 
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MSIV Instrumentation 
3.3.6.1 
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Table 3.3.6.1-1 (page 1 of 1) 
MSIV Instrumentation 

 

 
 
 
 

FUNCTION 

APPLICABLE 
MODES OR 

OTHER 
SPECIFIED 

CONDITIONS 

CONDITIONS 
REFERENCED

FROM 
REQUIRED 

ACTION  B.1  

 
 
 

SURVEILLANCE 
REQUIREMENTS 

 
 
 

 ALLOWABLE 
VALUE 

 
1. Reactor Vessel Water 

Level - Low, Level 2 

 
1,2,3,4 

 

 
D 
 

 
SR  3.3.6.1.1 
SR  3.3.6.1.2 
SR  3.3.6.1.3 
SR  3.3.6.1.4 
 

 
≥ [    m 
    (    inches)] 

2. Reactor Vessel Water 
Level - Low, Level 1 

1,2,3,4 
 

D 
 

SR  3.3.6.1.1 
SR  3.3.6.1.2 
SR  3.3.6.1.3 
SR  3.3.6.1.4 
 

≥ [     m 
    (    inches)] 

3. Main Steam Line 
Pressure - Low 

1 
 

C SR  3.3.6.1.1 
SR  3.3.6.1.2 
SR  3.3.6.1.3 
SR  3.3.6.1.4 
 

≥ [     MPaG 
    (     psig)] 

4. Main Steam Line Flow - 
High (per Steam Line) 

1,2,3,4 
 

D SR  3.3.6.1.1 
SR  3.3.6.1.2 
SR  3.3.6.1.3 
SR  3.3.6.1.4 
 

≤ [    ]% 

5. Condenser Pressure – 
High (per condenser) 

1 

 
C SR  3.3.6.1.1 

SR  3.3.6.1.2 
SR  3.3.6.1.3 
SR  3.3.6.1.4 
 

≤ [     MPaG 
    (      psig)] 

6. Main Steam Tunnel 
Ambient Temperature - 
High 

1,2,3,4 

 
D SR  3.3.6.1.1 

SR  3.3.6.1.2 
SR  3.3.6.1.3 
SR  3.3.6.1.4 
 

≤ [    °C (    °F)] 

7. Main Steam Turbine Area 
Ambient Temperature - 
High  

1,2,3,4 
 

D SR  3.3.6.1.1 
SR  3.3.6.1.2 
SR  3.3.6.1.3 
SR  3.3.6.1.4 
 

≤ [    °C (    °F)] 
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Isolation Instrumentation 
3.3.6.3 
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Table 3.3.6.3-1 (page 1 of 2) 
Isolation Instrumentation 

 
 
 
 
 

FUNCTION 

APPLICABLE 
MODES OR 

OTHER 
SPECIFIED 

CONDITIONS 

CONDITIONS 
REFERENCED 

FROM 
REQUIRED 
ACTION B.1 

 
 
 

SURVEILLANCE 
REQUIREMENTS 

 
 
 

ALLOWABLE 
VALUE 

 
1. Reactor Vessel 

Water Level - Low, 
Level 2 

 
1,2,3,4 

 
C 

 
SR  3.3.6.3.1 
SR  3.3.6.3.2 
SR  3.3.6.3.3 
SR  3.3.6.3.4 
 

 
≥ [     m 
    (     inches)] 
 

 5,6 E SR  3.3.6.3.1 
SR  3.3.6.3.2 
SR  3.3.6.3.3 
SR  3.3.6.3.4 
 

≥ [     m 
    (     inches)] 
 

2. Reactor Vessel 
Water Level - Low, 
Level 1 

 

1,2,3,4 
 

C SR  3.3.6.3.1 
SR  3.3.6.3.2 
SR  3.3.6.3.3 
SR  3.3.6.3.4 
 

≥ [     m 
    (     inches)] 
 

3. Drywell Pressure - 
High 

 

1,2,3,4 
 

C SR  3.3.6.3.1 
SR  3.3.6.3.2 
SR  3.3.6.3.3 
SR  3.3.6.3.4 
 

[≤     kPaG 
   (    psig)] 
 

4. Main Steam Tunnel 
Ambient 
Temperature - High 

 

1,2,3,4 
 

C SR  3.3.6.3.1 
SR  3.3.6.3.2 
SR  3.3.6.3.3 
SR  3.3.6.3.4 
 

≤ [    °C (    °F)] 
 

5. RWCU/SDC 
Differential Mass 
Flow - High (per 
subsystem) 

 
 

1,2,3,4 C SR  3.3.6.3.1 
SR  3.3.6.3.2 
SR  3.3.6.3.3 
SR  3.3.6.3.4 
 

≤ [     kg/s  
    (    lbm/s )] 
 

 5,6 E SR  3.3.6.3.1 
SR  3.3.6.3.2 
SR  3.3.6.3.3 
SR  3.3.6.3.4 
 

≤ [     kg/s  
    (    lbm/s )] 
 

6. Isolation Condenser 
Steam Line Flow - 
High (per Isolation 
Condenser) 

 

1,2,3,4 
 

C SR  3.3.6.3.1 
SR  3.3.6.3.2 
SR  3.3.6.3.3 
SR  3.3.6.3.4 
 

≤ [   ]% 
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Isolation Instrumentation 
3.3.6.3 
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Table 3.3.6.3-1 (page 2 of 2) 
Isolation Instrumentation 

 
 
 
 
 

FUNCTION 

APPLICABLE 
MODES OR 

OTHER 
SPECIFIED 

CONDITIONS 

CONDITIONS 
REFERENCED 

FROM 
REQUIRED 
ACTION B.1 

 
 
 

SURVEILLANCE 
REQUIREMENTS 

 
 
 

ALLOWABLE 
VALUE 

 
7. Isolation Condenser 

Condensate Return 
Line Flow - High (per 
Isolation Condenser) 

 

 
1,2,3,4 

 

 
C 

 
SR  3.3.6.3.1 
SR  3.3.6.3.2 
SR  3.3.6.3.3 
SR  3.3.6.3.4 
 

 
≤ [   ]% 
 

8. Isolation Condenser 
Pool Vent Discharge 
Radiation - High (per 
Isolation Condenser) 

 

1,2,3,4 
 

C SR  3.3.6.3.1 
SR  3.3.6.3.2 
SR  3.3.6.3.3 
SR  3.3.6.3.4 
 

≤ [    Gy/s 
   (    mR/hr)] 
 

9. Feedwater Lines 
Differential Pressure 
- High 

 

1,2,3,4 D SR  3.3.6.3.1 
SR  3.3.6.3.2 
SR  3.3.6.3.3 
SR  3.3.6.3.4 
 

≤ [   kPaD 
    (    psid)] 

10. Reactor Building 
Exhaust Radiation - 
High 

1,2,3,4 C SR  3.3.6.3.1 
SR  3.3.6.3.2 
SR  3.3.6.3.3 
SR  3.3.6.3.4 
 

≤ [    Gy/s 
   (    mR/hr)] 

11. Drywell Water Level 
- High 

1,2,3,4 D SR  3.3.6.3.1 
SR  3.3.6.3.2 
SR  3.3.6.3.3 
SR  3.3.6.3.4 
 

≤ [     m 
    (     inches)] 

12. Reactor Vessel 
Water Level Low - 
Level 0.5 

1,2,3,4 D SR  3.3.6.3.1 
SR  3.3.6.3.2 
SR  3.3.6.3.3 
SR  3.3.6.3.4 
 

≥ [     m 
    (     inches)] 
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CRHAVS Instrumentation 
3.3.7.1 
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Table 3.3.7.1-1 (page 1 of 1) 
Control Room Habitability Area Heating, Ventilation, and Air Conditioning Subsystem 

(CRHAVS) Instrumentation 
 

 
 
 
 

FUNCTION 

APPLICABLE 
MODES OR 

OTHER 
SPECIFIED 

CONDITIONS 

 
 
 

SURVEILLANCE 
REQUIREMENTS 

 
 
 

ALLOWABLE 
VALUE 

 
1. Control Room Air Intake 

Radiation – High (per train) 
 
 
 
2. Extended Loss of AC Power 

(per train) 
 
 
 

 
1,2,3,4,5(a),6(a) 

 
 
 
 

1,2,3,4,5(a),6(a) 
 
 
 
 

 
SR  3.3.7.1.1 
SR  3.3.7.1.2 
SR  3.3.7.1.3 
SR  3.3.7.1.4 

 
SR  3.3.7.1.1 
SR  3.3.7.1.2 
SR  3.3.7.1.3 
SR  3.3.7.1.4 

 

 
≤ [    Gy/s  
   (    mR/hr)] 
 
 
 
≥ [    volts] 
 
 
 
 

 
(a) During operations with a potential for draining the reactor vessel (OPDRVs). 
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DPS 
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Table 3.3.8.1-1 (page 1 of 1) 
Diverse Protection System 

  
 
 
 
 

FUNCTION 

 
 
 

SURVEILLANCE 
REQUIREMENTS 

 
 
 

ALLOWABLE 
VALUES 

 
1. Automatic Depressurization System - Actuation 
 

 
 

 
 

 a. Reactor Vessel Level - Low, Level 1 
 

SR  3.3.8.1.1 
SR  3.3.8.1.2 
SR  3.3.8.1.3 
SR  3.3.8.1.4 

 

≥ [     m  
   (     inches)] 

2. Gravity–Driven Cooling System Injection Lines - Actuation 
 

  

 a. Reactor Vessel Level - Low, Level 1 
 

SR  3.3.8.1.1 
SR  3.3.8.1.2 
SR  3.3.8.1.3 
SR  3.3.8.1.4 

 

≥ [     m  
   (     inches)] 

3. Reactor Water Cleanup/Shutdown Cooling System Lines - 
Isolation 

 

  

 a. Reactor Water Cleanup/Shutdown Cooling System 
Differential Mass Flow - High 

 

SR  3.3.8.1.1 
SR  3.3.8.1.2 
SR  3.3.8.1.3 
SR  3.3.8.1.4 

 

≤ [    kg/s  
   (    lbm/s)] 

4. Isolation Condenser/Passive Containment Cooling Pool 
Expansion Pool to Equipment Pool Cross-Connect - Actuation 

 

  

 a. Isolation Condenser/Passive Containment Cooling System 
Pool Level - Low 

 

SR  3.3.8.1.1 
SR  3.3.8.1.2 
SR  3.3.8.1.3 
SR  3.3.8.1.4 

≥ [     m  
   (     inches)] 
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RCS P/T Limits 
3.4.4 

 
 

3.4  REACTOR COOLANT SYSTEM (RCS) 
 
3.4.4  RCS Pressure and Temperature (P/T) Limits 
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COL 16.0-21-A 
3.4.4-1 

LCO  3.4.4 RCS pressure, RCS temperature, and RCS heatup and cooldown rates 
shall be maintained within the limits specified in [the PTLR]. 

 
 
 
APPLICABILITY: At all times. 
 
 
ACTIONS 

CONDITION REQUIRED ACTION  COMPLETION TIME 
 
--------------------------------------- 

- NOTE - 
Required Action A.2 shall be 
completed whenever this 
Condition is entered. 
--------------------------------------- 
 
A. Requirements of the 

LCO not met in MODES 
1, 2, 3, and 4. 

 

 
A.1  Restore parameter(s) to 

within limits. 
 
AND 
 
A.2  Determine RCS is 

acceptable for continued 
operation. 

 

 
30 minutes 
 
 
 
 
72 hours 
 

 
B. Required Action and 

associated Completion 
Time of Condition A not 
met. 

 

 
B.1  Be in MODE 3. 
 
AND 
 
B.2  Be In MODE 5. 
 

 
12 hours 
 
 
 
36 hours 
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RCS P/T Limits 
3.4.4 
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CONDITION REQUIRED ACTION  COMPLETION TIME 
 
--------------------------------------- 

- NOTE - 
Required Action C.2 shall be 
completed whenever this 
Condition is entered. 
--------------------------------------- 
 
C. Requirements of the 

LCO not met in other 
than MODES 1, 2, 3, 
and 4. 

 

 
C.1  Initiate action to restore 

parameter(s) to within limits. 
 
AND 
 
C.2  Determine RCS is 

acceptable for operation. 
 

 
Immediately 
 
 
 
 
Prior to entering 
MODE 2 or 4 
 

 
 
 
SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 
 
SR  3.4.4.1 ----------------------------------------------------------------------- 
                                      - NOTE - 
 Only required to be met during RCS heatup and 

cooldown operations, and RCS inservice leak and 
hydrostatic testing. 

 ----------------------------------------------------------------------- 
 
 Verify RCS pressure, RCS temperature, and RCS 

heatup and cooldown rates are within the limits 
specified in [the PTLR]. 

 

 
 
 
 
 
 
 
 
30 minutes 

 
SR  3.4.4.2 Verify RCS pressure and RCS temperature are within 

the criticality limits specified in [the PTLR]. 

 
Once within 
15 minutes prior to 
control rod 
withdrawal for the 
purpose of 
achieving criticality 
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RCS P/T Limits 
3.4.4 
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SURVEILLANCE FREQUENCY 
 
SR  3.4.4.3 ----------------------------------------------------------------------- 
                                      - NOTE - 
 Only required to be performed when tensioning the 

reactor vessel head bolting studs. 
 ----------------------------------------------------------------------- 
 
 Verify reactor vessel flange and head flange 

temperatures are within the limits specified in [the 
PTLR]. 

 

 
 
 
 
 
 
 
30 minutes 
 

 
SR  3.4.4.4 ----------------------------------------------------------------------- 
                                      - NOTE - 
 Not required to be performed until 30 minutes after 

RCS temperature ≤ [26.7°C (80°F)] in MODE 5. 
 ----------------------------------------------------------------------- 
 
 Verify reactor vessel flange and head flange 

temperatures are within the limits specified in [the 
PTLR]. 

 

 
 
 
 
 
 
 
30 minutes 
 

 
SR  3.4.4.5 ----------------------------------------------------------------------- 
                                      - NOTE - 
 Not required to be performed until 12 hours after RCS 

temperature ≤ [37.8°C (100°F)] in MODE 5. 
 ----------------------------------------------------------------------- 
 
 Verify reactor vessel flange and head flange 

temperatures are within the limits specified in [the 
PTLR]. 

 

 
 
 
 
 
 
 
12 hours 
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IC/PCC Pools 
3.7.1 
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SURVEILLANCE FREQUENCY 
 
SR  3.7.1.9 Perform CHANNEL CALIBRATION of IC/PCC 

expansion pool level instrumentation channels 
consistent with Specification 5.5.11, "Setpoint Control 
Program (SCP)."  The Allowable Value shall be 
≥ [  ] meters ([  ] feet). 

 

 
24 months 

 
SR  3.7.1.10 Verify each IC and PCC pool subcompartment has an 

unobstructed path through moisture separator to the 
atmosphere. 

 

 
10 years 
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CRHAVS 
3.7.2 

 
 

 
ESBWR 3.7.2 - 3 Rev. 6.0, mm/dd/yy 

CONDITION REQUIRED ACTION COMPLETION TIME 
 
F. Required Action and 

associated Completion 
Time of Condition C not 
met during OPDRVs. 

 

 
F.1  Place OPERABLE CRHAVS 

train in isolation mode. 
 
OR 
 
F.2  Initiate action to suspend 

OPDRVs. 
 

 
Immediately 
 
 
 
 
Immediately 
 

 
 
 
SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 
 
SR  3.7.2.1 Verify average temperature of each CRHA heat sink 

is within established design limits. 
 

 
24 hours 

 
SR  3.7.2.2 Operate each CRHAVS train for ≥ 15 minutes. 
 

 
31 days 

 
SR  3.7.2.3 Perform required CRHAVS filter testing in 

accordance with the Ventilation Filter Testing 
Program (VFTP). 

 

 
In accordance with 
the VFTP 

 
SR  3.7.2.4 Verify each CRHAVS train actuates on an actual or 

simulated initiation signal. 
 

 
24 months 
 

 
SR  3.7.2.5 Verify de-energization of the main control room 

Nonsafety-Related Distributed Control and 
Information System (N-DCIS) electrical loads on an 
actual or simulated initiation signal. 

 

 
24 months 
 

 
SR  3.7.2.6 Perform CHANNEL CALIBRATION of main control 

room temperature instrumentation channels 
consistent with Specification 5.5.11, "Setpoint Control 
Program (SCP)."  The Allowable Value shall be 
≤ [  ]°C ([  ]°F). 

 

 
24 months 
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Selected Control Rod Run-In (SCRRI) and Select Rod Insert (SRI) Functions 
3.7.6 
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SURVEILLANCE FREQUENCY 
 
SR  3.7.6.2 Verify correct breaker alignment and indicated power 

availability for each SCRRI control rod fine motion 
control rod drive (FMCRD) required in accordance 
with the COLR. 

 

 
7 days 
 

 
SR  3.7.6.3 Perform a system functional test for the SCRRI 

function. 
 

 
24 months 
 

 
SR  3.7.6.4 Perform a system functional test for the SRI function. 
 

 
24 months 

 
SR  3.7.6.5 Verify FMCRD electrical insertion rate over the 

required insertion range for each SCRRI control rod 
required in accordance with the COLR is within limits. 

 

 
24 months 
 

 
SR  3.7.6.6 Perform CHANNEL CALIBRATION of loss-of-

feedwater-heating instrumentation channels 
consistent with Specification 5.5.11, "Setpoint Control 
Program (SCP)."  The Allowable Value shall be 
≤ [  ]°C ([  ])°F. 

 

 
24 months 
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DC Sources - Operating 
3.8.1 
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CONDITION REQUIRED ACTION COMPLETION TIME 
 
C. One or more DC 

Sources inoperable on 
two or more required 
divisions. 

 
 OR 
 
 Required Action and 

associated Completion 
Time of Required Action 
A.2 or A.3, or 
Condition B not met. 

 

 
C.1  Be in MODE 3. 
 
AND 
 
C.2  Be in MODE 5. 
 

 
12 hours 
 
 
 
36 hours 
 

 
 
 
SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 
 
SR  3.8.1.1 Verify each required battery terminal voltage is 

greater than or equal to the minimum established 
float voltage. 

 

 
31 days  
 

 
SR  3.8.1.2 Verify each required battery charger supplies 

≥ rated amps at greater than or equal to the 
minimum established float voltage[ for ≥ [4] hours]. 

 
 OR 
 
 Verify each required battery charger can recharge 

the battery to the fully charged state within 24 hours 
while supplying the largest combined demands of 
the various continuous steady state loads, after a 
battery discharge to the bounding design basis 
event discharge state. 

 

 
24 months 
 

COL 16.0-2-H1-A 
3.8.1-1 

NEV91703
Rectangle

NEV91703
Rectangle



ESBWR 26A6642BR Rev. 06 Design Control Document/Tier 2 
 

DC Sources - Operating 
3.8.1 
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SURVEILLANCE FREQUENCY 
 
SR  3.8.1.3 [--------------------------------------------------------------------- 
                                  - NOTE - 
 The modified performance discharge test in 

SR 3.8.3.6 may be performed in lieu of SR 3.8.1.3. 
 ---------------------------------------------------------------------] 
 
 Verify each required battery capacity is adequate to 

supply, and maintain in OPERABLE status, the 
required emergency loads for the design duty cycle 
when subjected to a battery service test. 

 

 
 
 
 
 
 
 
24 months 
 

 
SR  3.8.1.4 Verify the output diode for each required battery 

charger and safety-related rectifier connected to the 
Isolation Power Center bus prevents reverse current 
flow. 

 

 
24 months 

 
SR  3.8.1.5 Verify each required DC Source can supply the 

120 VAC Uninterruptible AC Power inverter for 
≥ 4 hours. 

 

 
24 months 
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Battery Parameters 
3.8.3 

 
 

3.8  ELECTRICAL POWER SYSTEMS 
 
3.8.3  Battery Parameters 
 
 

 
ESBWR 3.8.3 - 1 Rev. 6.0, mm/dd/yy 

LCO  3.8.3 Battery parameters shall be within limits.   
 
 
 
APPLICABILITY: When associated DC Sources are required to be OPERABLE. 
 
 
ACTIONS 

- NOTE - 
Separate Condition entry allowed for each battery. 

CONDITION REQUIRED ACTION COMPLETION TIME 
 
A. One or two batteries on 

one required division 
with one or more battery 
cells float voltage 
< [2.14] V. 

 

 
A.1  Perform SR 3.8.1.1. 
 
AND 
 
A.2  Perform SR 3.8.3.1. 
 
AND 
 
A.3  Restore affected cell voltage 

≥ [2.14] V. 
 

 
2 hours 
 
 
 
2 hours  
 
 
 
24 hours 
 

 
B. SR 3.8.3.1 not met for 

one or two batteries on 
one required division. 

 

 
B.1  Perform SR 3.8.1.1. 
 
AND 
 
B.2  Verify battery is fully 

charged. 
 

 
2 hours 
 
 
 
24 hours 
 

 
C. One or two batteries on 

one required division 
with charger voltage 
greater than maximum 
established design limit. 

 

 
C.1  Restore charger voltage to 

less than or equal to 
maximum established 
design limit. 

 

 
7 days 
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Battery Parameters 
3.8.3 
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CONDITION REQUIRED ACTION COMPLETION TIME 
 
D. One or two batteries on 

one required division 
with battery room 
average cell temperature 
less than minimum 
established design limit. 

 

 
D.1  Restore battery 

roomaverage cell 
temperature to greater than 
or equal to minimum 
established design limit. 

 
12 hours 

 
E. One or more required 

batteries in redundant 
required divisions with 
battery parameters not 
within limits. 

 

 
E.1  Restore battery parameters 

in all but one required 
division to within limits. 

 

 
2 hours 
 

 
F. Required Action and 

associated Completion 
Time of Condition A, B, 
C, D, or E not met. 

 
 OR 
 
 Required battery with 

one or more battery cell 
float voltage < [2.14] V 
and SR 3.8.3.1 not met. 

 

 
F.1  Declare associated battery 

inoperable. 
 

 
Immediately 
 

 
 
 
SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 
 
SR  3.8.3.1 ---------------------------------------------------------------------- 
                                  - NOTE - 
 Not required to be met when battery terminal voltage 

is less than the minimum established float voltage of 
SR 3.8.1.1. 

 ---------------------------------------------------------------------- 
 
 Verify each required battery is fully charged[ as 

indicated by [stabilized charging current or float 
current within limits]. 

 

 
 
 
 
 
 
 
 
31 days 
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Battery Parameters 
3.8.3 
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SURVEILLANCE FREQUENCY 
 
SR  3.8.3.2 Verify each required battery pilot cell float voltage is 

≥ [2.14] V. 
 

 
31 days 

 
SR  3.8.3.3 Verify each required battery terminal voltage is less 

than or equal to maximum established design limit. 
 

 
31 days 

 
SR  3.8.3.4 Verify each required battery room average cell 

temperature is greater than or equal to minimum 
established design limit. 

 

 
31 days 

 
SR  3.8.3.5 Verify each required battery connected cell float 

voltage is ≥ [2.14] V. 
 

 
92 days 
 

 
SR  3.8.3.6 Verify each required battery capacity is ≥ [80]% of the 

manufacturer's rating when subjected to a 
performance discharge test[ or [a modified 
performance discharge test]. 

 

 
24 months 
 
AND 
 
12 months when 
battery shows 
degradation or has 
reached 85% of 
the expected life  
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Control Rod OPERABILITY - Refueling 
3.9.5 

 
 

3.9  REFUELING OPERATIONS 
 
3.9.5  Control Rod OPERABILITY - Refueling 
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LCO  3.9.5 Each withdrawn control rod shall be OPERABLE. 
 
 
 
APPLICABILITY: MODE 6. 
 
 
ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 
 
A. One or more withdrawn 

control rods inoperable. 
 

 
A.1  Initiate action to fully insert 

inoperable withdrawn control 
rods. 

 

 
Immediately 
 

 
 
 
SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 
 
SR  3.9.5.1 ----------------------------------------------------------------------- 
                                      - NOTE - 
 Not required to be performed until 7 days after any 

control rod is withdrawn. 
 ----------------------------------------------------------------------- 
 
 Verify each withdrawn control rod will insert at least 

two notches. 
 

 
 
 
 
 
 
 
7 days 
 

 
SR  3.9.5.2 Verify each withdrawn control rod scram accumulator 

pressure is [≥ [12.76 MPaG (1850 psig)]. 
 

 
7 days 
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High Radiation Area 
5.2 

 
 

5.0  ADMINISTRATIVE CONTROLS 
 
5.2  Organization 

 

 
ESBWR 5.2 - 1 Rev. 6.0, mm/dd/yy 

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; 

 
 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 operating pressures. 

 
5.2.2 Unit Staff 
 
 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.  [With both 
units shutdown or defueled, a total of three non-licensed operators is 
required for the two units.] 
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Programs and Manuals 
5.5 

 
 

5.5  Programs and Manuals 
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5.5.10 Battery Monitoring and Maintenance Program 
 
 This Program provides for battery restoration and maintenance, which includes 

the following: 
 
 a. With battery cell float voltage [< [2.18] V, actions to restore cell(s) to 

[≥ [2.18] V and perform SR 3.8.3.5, and 
 
 b. Actions to determine the cause and correct when cell temperatures deviate 

more than 3°C (5°F) from each other. 
 
5.5.11 Setpoint Control Program (SCP) 
 
 a. The Setpoint Control Program (SCP) implements the regulatory requirement 

of 10 CFR 50.36(dc)(1)(ii)(A) that technical specifications will include items 
in the category of limiting safety system settings (LSSS), which are settings 
for automatic protective devices related to those variables having significant 
safety functions. 

 
 b. The Limiting Trip Setpoint (LTSP), Nominal Trip Setpoint (NTSPF), 

Allowable Value (AV), As-Found Tolerance (AFT), and As-Left Tolerance 
(ALT) for each Technical Specification required automatic protection 
instrumentation function shall be calculated in conformance with the 
instrumentation setpoint methodology previously reviewed and approved by 
the NRC in NEDE- 33304P-A, "GEH ABWR/ESBWR Setpoint 
Methodology," [Revision #, dated Month dd, yyyy, (MLxxxxxxxxx)], and the 
conditions stated in the associated NRC safety evaluation, [Letter to GEH 
from NRC, Title, dated Month, dd, yyyy, (MLxxxxxxxxx)]. 

 
 c. For each Technical Specification required automatic protection 

instrumentation function, performance of a CHANNEL CALIBRATION 
surveillance shall include the following: 

 
  1. The as-found value of the instrument channel trip setting shall be 

compared with the previous as-left value or the specified NTSPF.   
 
   i. If the as-found value of the instrument channel trip setting differs 

from the previous as-left value or the specified NTSPF by more 
than the pre-defined test acceptance criteria band (i.e., the 
specified AFT), then this condition the instrument channel shall be 
trended and evaluated within the plant’s corrective action program, 
to verify that it is functioning in accordance with its design basis 
before declaring the surveillance requirement met and returning 
the instrument channel to service.  This condition shall be 
dispositioned by the plant’s corrective action program. 
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Programs and Manuals 
5.5 

 
 

5.5  Programs and Manuals 

 

 
ESBWR 5.5 - 12 Rev. 6.0, mm/dd/yy 

 
b. Demonstrate for each of the ESF systems that an inplace test of the 

carbon adsorber shows a penetration and system bypass < 0.05% when 
tested in accordance with Regulatory Guide 1.52, Revision 3 and 
ASME AG-1-2003 at the system flowrate specified below ± 10%: 

 
 ESF Ventilation System Flowrate 
 
 CRHAVS EFU  200 l/s (424 cfm) 
 

c. Demonstrate for each of the ESF systems that a laboratory test of a 
sample of the carbon adsorber, when obtained as described in 
Regulatory Guide 1.52, Revision 3, shows the methyl iodide penetration 
less than the value specified below when tested in accordance with 
ASTM D3803-1989 at a temperature of 30°C (86°F) and the relative 
humidity specified below: 

 
 ESF Ventilation System Penetration RH 
 
 CRHAVS EFU  0.5% 95% 
 

d. Demonstrate for each of the ESF systems that the pressure drop across 
the combined HEPA filters, the prefilters, and the carbon adsorbers is 
less than the value specified below when tested in accordance with 
Regulatory Guide 1.52, Revision 3 and ASME AG-1-2003 at the system 
flowrate specified below ± 10%: 

 
 ESF Ventilation System Delta P Flowrate 
 
 CRHAVS EFU  [1.8" w.g.] 200 l/s (424 cfm) 
 
   The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the VFTP test 

frequencies. 
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5.6  Reporting Requirements 
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[5.6.4 Reactor Coolant System (RCS) PRESSURE AND TEMPERATURE LIMITS 

REPORT (PTLR) 
 
 a. RCS pressure and temperature limits for heatup, 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: 

 
  LCO 3.4.4, “RCS Pressure and Temperature (P/T) Limits.” 
 
 b. 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 documents: 

 
  [Identify the Topical Report(s) by number and title or identify the NRC Safety 

Evaluation for a plant specific methodology by NRC letter and date.  The 
PTLR will contain the complete identification for each of the TS referenced 
Topical Reports used to prepare the PTLR (i.e., report number, title, 
revision, date, and any supplements).] 

 
 c. The PTLR shall be provided to the NRC upon issuance for each reactor 

vessel fluence period and for any revision or supplement thereto.] 
 
[5.6.5 Post-Accident Monitoring Report 
 
  
 When a Special Report is required by Condition C of LCO 3.3.3.2, "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.] 
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ACTIONS  (continued) 
 
accumulator charging water header (see LCO 3.3.1.1, "Reactor 
Protection System (RPS) Instrumentation").  This anticipatory reactor trip 
protects against the possibility of significant pressure degradation (and 
thus reduced scram force) concurrently in multiple control rod scram 
accumulators due to a transient in the CRD hydraulic system. 
 
B.1 
 
With two or more control rod scram accumulators inoperable, the scram 
function could become severely degraded because the accumulators are 
the primary source of scram force for the control rods at all reactor 
pressures.  In this event, the associated control rods are declared 
inoperable and LCO 3.1.3 entered.  This would result in requiring the 
affected control rods to be fully inserted and disarmed, thereby satisfying 
its intended function in accordance with ACTIONS of LCO 3.1.3. 
 
The allowed Completion Time of 1 hour is considered reasonable based 
on engineering judgment considering the low probability of a DBA or 
transient occurring while the affected accumulators are inoperable. 
 
C.1 
 
The reactor mode switch must be immediately placed in the shutdown 
position if any Required Action and associated Completion Time cannot 
be met.  This ensures that all insertable control rods are inserted and that 
the reactor is in a condition that does not require the active function (i.e., 
scram) of the control rods.  This Required Action is modified by a Note 
stating that the Required Action is not applicable if all control rods 
associated with the inoperable scram accumulators are fully inserted, 
since the function of the control rods has been performed. 
 

 
SURVEILLANCE SR  3.1.5.1 
REQUIREMENTS  

SR 3.1.5.1 requires that the accumulator pressure be checked every 
7 days to ensure that adequate accumulator pressure exists to provide 
sufficient scram force.  The primary indicator of accumulator 
OPERABILITY is the accumulator pressure.  A minimum accumulator 
pressure is specified, below which the capability of the accumulator to 
perform its intended function becomes degraded and the accumulator is 
considered inoperable.  The minimum accumulator pressure of 
[12.76 MPaG (1850 psig)] is well below the expected pressure of 
[14.82 MPaG (2150 psig)] (Ref. 2)]. 
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B 3.4  REACTOR COOLANT SYSTEM (RCS) 
 
B 3.4.4  RCS Pressure and Temperature (P/T) Limits 
 
 
BASES 
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BACKGROUND All components of the RCS are designed to withstand effects of cyclic 
loads due to system pressure and temperature changes.  These loads 
are introduced by startup (heatup) and shutdown (cooldown) operations, 
power transients, and reactor trips.  This LCO limits the pressure and 
temperature changes during RCS heatup and cooldown, within the design 
assumptions and the stress limits for cyclic operation. 
 
[The PTLR] contains P/T limit curves for heatup, cooldown, and inservice 
leak and hydrostatic testing, and data for the maximum rate of change of 
reactor coolant temperature.  The heatup curve provides limits for both 
heatup and criticality. 
 
Each P/T limit curve defines an acceptable region for normal operation.  
The usual use of the curves is operational guidance during heatup or 
cooldown maneuvering, when pressure and temperature indications are 
monitored and compared to the applicable curve to determine that 
operation is within the allowable region. 
 
The LCO establishes operating limits that provide a margin to brittle 
failure of the reactor vessel and piping of the reactor coolant pressure 
boundary (RCPB).  The vessel is the component of most concern in 
regard to brittle failure.  Therefore, the LCO limits apply mainly to the 
vessel. 
 
10 CFR50, Appendix G (Ref. 1), requires the establishment of P/T limits 
for material fracture toughness requirements of the RCPB materials.  
Reference 1 requires an adequate margin to brittle failure during normal 
operation, anticipated operational occurrences, and system hydrostatic 
tests.  It mandates the use of the American Society of Mechanical 
Engineers (ASME) Code, Section III, Appendix G (Ref. 2). 
 
The actual shift in the Reference Temperature, Nil-Ductility Transition 
(RTNDT) of the vessel material will be established periodically by 
removing and evaluating the irradiated reactor vessel material specimens, 
in accordance with ASTM E 185 (Ref. 3) and 10 CFR 50, Appendix H 
(Ref. 4).  The operating P/T limit curves will be adjusted as necessary, 
based on the evaluation findings and the recommendations of 
Reference 5. 
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BACKGROUND  (continued) 
 
The P/T limit curves are composite curves established by superimposing 
limits derived from stress analyses of those portions of the reactor vessel 
and head that are the most restrictive.  At any specific pressure, 
temperature, and temperature rate of change, one location within the 
reactor vessel will dictate the most restrictive limit.  Across the span of the 
P/T limit curves, different locations are more restrictive, and, thus, the 
curves are composites of the most restrictive regions. 
 
The criticality limits include the Reference 1 requirement that they be at 
least 22°C (40°F) above the heatup curve or the cooldown curve and not 
lower than the minimum permissible temperature for the inservice leak 
and hydrostatic testing. 
 
The consequence of violating the LCO limits is that the RCS has been 
operated under conditions that can result in brittle failure of the RCPB, 
possibly leading to a non-isolable leak or loss-of-coolant accident.  In the 
event these limits are exceeded, an evaluation must be performed to 
determine the effect on the structural integrity of the RCPB components.   
 

 
APPLICABLE The P/T limits are not derived from Design Basis Accident (DBA) 
SAFETY analyses.  They are prescribed during normal operation to avoid 
ANALYSES encountering pressure, temperature, and temperature rate-of-change 

conditions that might cause undetected flaws to propagate and cause 
non-ductile failure of the RCPB, a condition that is unanalyzed.  
Reference 6 establishes the methodology for determining the P/T limits.  
Because the P/T limits are not derived from any DBA, there are no 
acceptance limits related to the P/T limits.  Rather, the P/T limits are 
acceptance limits themselves because they preclude operation in an 
unanalyzed condition. 
 
RCS P/T limits satisfy Criterion 2 of 10 CFR 50.36(d)(2)(ii). 
 

 
LCO The elements of this LCO are: 

 
a. RCS pressure, temperature, and heatup or cooldown rate are 

within the limits specified in [the PTLR]; 
 
b. RCS pressure and temperature are within the criticality limits 

specified in [the PTLR], prior to achieving criticality; and 
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LCO  (continued) 
 
c. Reactor vessel flange and the head flange temperatures are 

within the limits of [the PTLR] when tensioning reactor vessel 
head bolting studs. 

 
These limits define allowable operating regions and permit a large 
number of operating cycles while also providing a wide margin to non-
ductile failure. 
 
The temperature rate-of-change limits control the thermal gradient 
through the vessel wall and are used as inputs for calculating the heatup, 
cooldown, and inservice leak and hydrostatic testing P/T limit curves.  
Thus, the LCO for the rate-of-change of temperature restricts stresses 
caused by thermal gradients and also ensures the validity of the P/T limit 
curves. 
 
Violation of the limits places the reactor vessel outside of the bounds of 
the stress analyses and can increase stresses in other RCS components.  
The consequences depend on several factors, as follow: 
 
a. The severity of the departure from the allowable operating 

pressure temperature regime or the severity of the rate-of-
change of temperature; 

 
b. The length of time the limits were violated (longer violations 

allow the temperature gradient in the thick vessel walls to 
become more pronounced); and 

 
c. The existence, size, and orientation of flaws in the vessel 

material. 
 

 
APPLICABILITY The potential for violating a P/T limit exists at all times.  For example, P/T 

limit violations could result from ambient temperature conditions that 
result in the reactor vessel metal temperature being less than the 
minimum allowed temperature for boltup.  Therefore, this LCO is 
applicable even when fuel is not loaded in the core. 
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SURVEILLANCE REQUIREMENTS  (continued) 
 

SR  3.4.4.2 
 
A separate limit is used when the reactor is approaching criticality.  
Consequently, the RCS pressure and temperature must be verified within 
the appropriate limits before withdrawing control rods that will make the 
reactor critical. 
 
Performing the Surveillance within 15 minutes before control rod 
withdrawal for the purpose of achieving criticality provides adequate 
assurance that the limits will not be exceeded between the time of the 
Surveillance and the time of the control rod withdrawal. 
 
SR  3.4.4.3, SR 3.4.4.4, and SR  3.4.4.5 
 
Limits on the reactor vessel flange and head flange temperatures are 
generally bounded by the other P/T limits during system heatup and 
cooldown.  However, operations approaching MODE 5 and MODE 6 and 
in MODE 5 with RCS temperature less than or equal to certain specified 
values require assurance that these temperatures meet the LCO limits. 
 
The flange temperatures must be verified to be above the limits 
30 minutes before and while tensioning the vessel head bolting studs to 
ensure that once the head is tensioned the limits are satisfied.  When in 
MODE 5 with RCS temperature ≤ [26.7°C (80°F)], 30-minute checks of 
the flange temperatures are required because of the reduced margin to 
the limits.  When in MODE 5 with RCS temperature ≤ [37.8°C (100°F)], 
monitoring of the flange temperature is required every 12 hours to ensure 
the temperatures are within the limits specified in [the PTLR]. 
 
The 30-minute Frequency reflects the urgency of maintaining the 
temperatures within limits, and also limits the time that the temperature 
limits could be exceeded.  The 12-hour Frequency is reasonable based 
on the rate of temperature change possible at these temperatures. 
 

 
REFERENCES 1. 10 CFR 50, Appendix G. 
 
 2. ASME, Boiler and Pressure Vessel Code, Section III, Appendix G. 
  
 3. ASTM E 185-02 
 
 4. 10 CFR 50, Appendix H. 
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REFERENCES  (continued) 
 
 5. Regulatory Guide 1.99, Revision 2, May 1988. 
  
 [6. P/T Limits Methodology Topical.] 
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BACKGROUND  (continued) 
 
divisions such as batteries, battery chargers, or distribution panels.  The 
250 V batteries for each division are separately housed in a ventilated 
room apart from their chargers, distribution buses, and ground detection 
panels.  Equipment for each Division of DC distribution is located in an 
area separated physically from the other divisions.  All the components of 
250 VDC sources are housed in Seismic Category I structures. 
 
The batteries are sized so that the batteries in any two of the four 
divisions have sufficient stored capacity, without recharging, to achieve 
and maintain safe shutdown conditions for 72 hours following any design 
basis event.  The minimum battery terminal voltage at the end of the 
discharge period is 210 volts (1.75 vpc).  The batteries are sized so that 
the sum of the required loads does not exceed [80%] of the battery 
ampere-hour rating, or warranted capacity at end-of-installed-life with 
100% design demand.  Batteries are sized for the DC load in accordance 
with IEEE Standard 485 (Ref. 3) and include margin to compensate for 
uncertainty in determining the battery state of charge.  The battery banks 
are designed to permit the replacement of individual cells. 
 
Either the normal or the standby battery charger associated with each 
battery is capable of recharging its battery from the design minimum 
charge to fully charged condition within 24 hours while supplying the full 
load of the associated DC source (Ref. 4). 
 
The battery charger is normally in the float-charge mode supplying the 
connected loads (when those loads are not being supplied via the 
480 VAC rectifier) and the battery cells are receiving adequate current to 
optimally charge the battery.  This assures the internal losses of a battery 
are overcome and the battery is maintained in a fully charged state. 
 
The charger can be placed at a higher voltage than the float mode for 
battery equalize and following a battery discharge for more rapid 
recharge.  The battery recharge characteristic accepts current at the 
current limit of the battery charger (if the discharge was significant, e.g., 
following a battery service test) until the battery terminal voltage 
approaches the charger voltage setpoint.  Charging current then reduces 
exponentially during the remainder of the recharge cycle.  The 72-hour 
batteries have recharge efficiencies such that once approximately 105% 
to 110% of the ampere-hours discharged have been returned, the battery 
capacity would be restored to the same condition as it was prior to the 
discharge.   
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ACTIONS  (continued) 
 
battery terminal float voltage does not provide assurance that it can revert 
to and operate properly in the current limit mode that is necessary during 
the recovery period following a battery discharge event that the DC 
system is designed to withstand. 
 
If the charger is operating in the current limit mode after 2 hours that is an 
indication that the battery is partially discharged and its capacity margins 
will be reduced.  The time to return the battery to its fully charged 
condition in this case is a function of the battery charger capacity, the 
amount of loads on the associated DC system, the amount of the 
previous discharge, and the recharge characteristic of the battery.  The 
charge time can be extensive, and there is not adequate assurance that it 
can be recharged within 12 hours (Required Action A.2). 
 
Required Action A.2 requires that the battery be fully charged.  A fully 
charged condition is achieved when [charging current has stabilized as 
indicated by three consecutive hourly current readings changing by < [0.5] 
amps while the battery voltage is being maintained within the limits of SR 
3.8.1.1.  Alternately, a fully charged condition is achieved when the float 
current is < [5.0] amps while the battery voltage is being maintained within 
the limits of SR 3.8.1.1.  Either method verifies that a partially discharged 
battery has been fully recharged.]  If at the expiration of the initial 24 hour 
period the battery is returned to the fully charged condition this indicates 
there may be additional battery problems and the battery must be 
declared inoperable. 
 
Required Action A.3 limits the restoration time for an inoperable battery 
charger to 72 hours.  This action is applicable if an alternate means of 
restoring battery terminal voltage to greater than or equal to the minimum 
established float voltage has been used.  The 72 hour Completion Time 
provides a reasonable time to effect restoration of a qualified battery 
charger to OPERABLE status. 

 
B.1 
 
Condition B represents one or both DC Sources inoperable on one 
required division for reasons other than Condition A (i.e., one or both 
batteries inoperable, or the required charger and associated battery 
inoperable).  Condition B also represents the inability to complete 
Required Action A.1 for restoration of a battery that is degraded as a 
result of an inoperable battery charger.  In this Condition, the affected 
division of the DC Sources may not have adequate capacity to support 
the associated division of the DC Electrical Power Distribution system for  
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SURVEILLANCE REQUIREMENTS  (continued) 
 
adequate current to optimally charge the battery.  The voltage 
requirements are based on the nominal design voltage of the battery and 
are consistent with the minimum float voltage established by the battery 
manufacturer ([2.23] Vpc or [267.6] V at 25°C (77°F) at the battery 
terminals]).  Minimum established float voltages are temperature-
compensated as a function of battery [room]average cell temperature and 
are provided in the manufacturer operating manual.  This voltage 
maintains the battery [in a condition that supports maintaining battery life, 
[(expected to be approximately 20 years)].  The 31 day Frequency is 
consistent with manufacturer recommendations and IEEE-1188 (Ref. 7). 
 
SR  3.8.1.2 
 
This SR verifies the design capacity of the battery chargers.  According to 
Regulatory Guide 1.32 (Ref. 8), the battery charger supply is 
recommended to be based on the largest combined demands of the 
various steady state loads and the charging capacity to restore the 
battery from the design minimum charge state to the fully charged state, 
irrespective of the status of the unit during these demand occurrences.  
The minimum required amperes and duration ensures that these 
requirements can be satisfied. 
 
This SR provides two options.  One option requires that each battery 
charger be capable of supplying [300 or 350] amps] at the minimum 
established float voltage [for [4] hours].  The ampere requirements are 
based on the output rating of the chargers.  The voltage requirements are 
based on the charger voltage level after a response to a loss of AC 
power.  The time period is sufficient for the charger temperature to have 
stabilized and to have been maintained for [at least [2] hours]. 
 
The other option requires that each battery charger be capable of 
recharging the battery after a service test coincident with supplying the 
largest combined demands of the various continuous steady state loads 
(irrespective of the status of the plant during which these demands 
occur).  This level of loading may not normally be available following the 
battery service test and will need to be supplemented with additional 
loads.  The duration for this test may be longer than the charger sizing 
criteria since the battery recharge is affected by float voltage, 
temperature, and the exponential decay in charging current.  The battery 
is recharged when the requirements of SR 3.8.3.1 are met. 
 
The Surveillance Frequency is acceptable, given the unit conditions 
required to perform the test and the other administrative controls existing  
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SURVEILLANCE REQUIREMENTS  (continued) 
 
to ensure adequate charger performance during these 24-month 
intervals.  In addition, this Frequency is intended to be consistent with 
expected fuel cycle lengths. 
 
SR  3.8.1.3 
 
A battery-service test is a special test of the battery's capability, as found, 
to satisfy the design requirements (battery duty cycle) of the 250 VDC 
power system.  The discharge rate and test length corresponds to the 
design duty cycle requirements as specified in Reference 7.  The 
Surveillance Frequency of 24 months is consistent with the 
recommendations of Regulatory Guide 1.32 (Ref. 8). 
 
[A Note to SR 3.8.1.3 allows the once-per-24-month performance of 
SR 3.8.3.6 in lieu of SR 3.8.1.3.  This substitution is acceptable because 
SR 3.8.3.6 represents a more severe test of battery capacity than 
SR 3.8.1.3.] 
 
SR  3.8.1.4 
 
Operability of a DC Source requires that the output diodes for the 
associated battery chargers and safety-related rectifiers prevent reverse 
current flow from the DC Source to the associated IPC bus when the IPC 
bus is de-energized or has degraded voltage.  This function is required to 
prevent degraded conditions on the nonsafety-related AC power system 
from affecting the safety-related DC power system.  This SR is not 
required for battery chargers and safety-related rectifiers that are not 
connected to the IPC bus.  This SR is also not required for standby 
battery chargers that are not connected to the 250 VDC bus.  The 
24 month Frequency is based on engineering judgment.  
 
SR  3.8.1.5 
 
This SR verifies that each required DC Source can supply the 120 VAC 
Uninterruptible AC Power inverter for ≥ 4 hours.  The 120 VAC 
Uninterruptible AC Power inverters are normally supplied by the safety-
related rectifiers.  The circuit between the DC source and the inverter is 
not tested during either the battery charger capacity test (SR 3.8.1.2) or 
the battery service test (SR 3.8.1.3).  Failure of the circuit between the 
DC Source and the 120 VAC Uninterruptible AC Power inverter, which 
includes the diode that separates the output of the safety-related rectifier 
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B 3.8.3  Battery Parameters 
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BACKGROUND This LCO delineates the limits on battery float current and float voltage, 
individual cell voltage, battery room average cell temperature, and battery 
capacity for the DC source batteries.  A discussion of these batteries and 
their OPERABILITY requirements is provided in the Bases for LCO 3.8.1, 
"DC Sources - Operating" and LCO 3.8.2, "DC Sources - Shutdown."  In 
addition to the limitations of this Specification, the Battery Monitoring and 
Maintenance Program also implements a program specified in 
Specification 5.5.10 for monitoring various battery parameters that is 
based on the recommendations of IEEE Standard 1188, "IEEE 
Recommended Practice for Maintenance, Testing, and Replacement of 
Valve-Regulated Lead-Acid (VRLA) Batteries for Stationary Applications" 
(Ref. 1).  
 
The battery cells have an open circuit battery voltage of approximately 
[256.8] V for [120] cell battery (i.e., cell voltage of [2.139] volts per cell 
(Vpc))].  The open circuit voltage is the voltage maintained when there is 
no charging or discharging.  Once fully charged with its open circuit 
voltage [≥ [2.139] Vpc], the battery cell will maintain its capacity [for 
[30] days] without further charging per manufacturer's instructions.  
However, optimal long-term performance is obtained by maintaining a 
float voltage [2.23 to 2.25] Vpc at 25°C (77°F)].  This provides adequate 
over-potential, which [limits the formation of lead sulfate and 
self-discharge].  The nominal float voltage [of [2.24] Vpc at 25°C (77°F) 
corresponds to a total float voltage output of [268.8] V for a [120] cell 
battery as discussed in Chapter 8 (Ref. 2)].  
 

 
APPLICABLE The initial conditions of Design Basis Accident (DBA) and transient  
SAFETY analyses in Chapter 6 (Ref. 3) and Chapter 15 (Ref. 4) assume that 
ANALYSES Engineered Safety Feature (ESF) systems are OPERABLE.  The DC 

Sources provide the emergency 250 VDC power to the DC Electrical 
Power Distribution System, which supplies power through the inverters to 
the Uninterruptible 120 VAC Power buses.  Uninterruptible 120 VAC 
Power supports Q-DCIS and the control power for safety-related systems. 
 
The OPERABILITY of the DC sources is consistent with the initial 
assumptions of the accident analyses and is based upon meeting the  
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APPLICABLE SAFETY ANALYSES  (continued) 
 
design basis of the unit as described in the Bases for LCO 3.8.1, "DC 
Sources - Operating" and LCO 3.8.2, "DC Sources - Shutdown."   
 
Since battery parameters support the operation of the DC sources, they 
satisfy Criterion 3 of 10 CFR 50.36(d)(2)(ii). 
 

 
LCO Battery parameters must remain within acceptable limits to ensure 

availability of the required DC sources to shut down the reactor and 
maintain it in a safe condition after an anticipated operational occurrence 
or a postulated DBA.  Battery parameter limits are conservatively 
established, allowing continued DC source function even with limits not 
met.  Additional preventative maintenance, testing, and monitoring are 
performed in accordance with Specification 5.5.10, Battery Monitoring 
and Maintenance Program. 
 

 
APPLICABILITY The battery parameters are required solely for the support of the 

associated DC sources.  Therefore, battery parameter limits are only 
required when the DC sources are required to be OPERABLE.  Refer to 
Applicability discussion in Bases for LCO 3.8.1 and LCO 3.8.2. 
 

 
ACTIONS A.1, A.2, and A.3 

 
With one or more cells in one or more batteries in one required division 
< [2.14] V, the battery cell is degraded.  Within 2 hours, verification of the 
required battery charger OPERABILITY is made by monitoring the battery 
terminal voltage (SR 3.8.1.1) and of the overall battery state of charge by 
monitoring the battery float charge current (SR 3.8.3.1).  This assures that 
there is still sufficient battery capacity to perform the intended function.  
Therefore, the affected battery is not required to be considered inoperable 
solely as a result of one or more cells in one or more batteries < [2.14] V, 
and continued operation is permitted for a limited period up to 24 hours. 
 
Since the Required Actions only specify "perform," a failure of SR 3.8.1.1 
or SR 3.8.3.1 acceptance criteria does not result in this Required Action 
not met.  However, if one of the SRs is failed, the appropriate 
Condition(s), depending on the cause of the failures, is entered.  If 
SR 3.8.3.1 is failed, then there is not assurance that there is still sufficient 
battery capacity to perform the intended function and the battery must be 
declared inoperable immediately. 
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ACTIONS  (continued) 
 
B.1 and B.2 
 
When SR 3.8.3.1 is not met, it indicates that a partial discharge of the 
battery has occurred.  This may be due to a temporary loss of a battery 
charger or possibly due to one or more battery cells in a low voltage 
condition reflecting some loss of capacity.  Within 2 hours, verification of 
the required battery charger OPERABILITY is made by monitoring the 
battery terminal voltage.  If the terminal voltage is found to be less than 
the minimum established float voltage there are two possibilities, the 
battery charger is inoperable or is operating in the current limit mode.  
LCO 3.8.1, Condition A, addresses charger inoperability.  If the charger is 
operating in the current limit mode after 2 hours that is an indication that 
the battery has been substantially discharged and likely cannot perform 
its required design functions.  The time to return the battery to its fully 
charged condition in this case is a function of the battery charger 
capacity, the amount of loads on the associated DC system, the amount 
of the previous discharge, and the recharge characteristic of the battery.  
The charge time can be extensive, and there is not adequate assurance 
that it can be recharged within 24 hours (Required Action B.2).  The 
battery must therefore be declared inoperable. 
 
If the float voltage is found not to be satisfactory and there are one or 
more battery cells with float voltage less than [2.14] V, the associated 
"OR" statement in Condition F is applicable and the battery must be 
declared inoperable immediately.  If float voltage is satisfactory and there 
are no cells less than [2.14] V, there is good assurance that, within 
24 hours, the battery will be restored to its fully charged condition 
(Required Action B.2) from any discharge that might have occurred due to 
a temporary loss of the battery charger. 
 
Required Action B.2 requires that the battery be fully charged.  A battery 
is fully charged when [charging current has stabilized as indicated by 
three consecutive hourly current readings changing by < [0.5] amps while 
the battery voltage is being maintained within the limits of SR 3.8.1.1.  
Alternately, a battery is fully charged when the float current is < [5.0] 
amps while the battery voltage is being maintained within the limits of SR 
3.8.1.1.  Either method verifies that a partially discharged battery has 
been fully recharged.] 

 
A discharged battery with float voltage (the charger setpoint) across its 
terminals indicates that the battery is on the exponential charging current 
portion (the second part) of its recharge cycle.  The time to return a  
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ACTIONS  (continued) 
 
battery to its fully charged state under this condition is simply a function of 
the amount of the previous discharge and the recharge characteristic of 
the battery.  Thus, there is good assurance of fully recharging the battery 
within 24 hours, avoiding a premature shutdown with its own attendant 
risk. 
 
If the condition is due to one or more cells in a low voltage condition but 
still greater than [2.14] V and float voltage is found to be satisfactory, this 
is not indication of a substantially discharged battery and 24 hours is a 
reasonable time prior to declaring the battery inoperable. 
 
Since Required Action B.1 only specifies "perform," a failure of SR 3.8.1.1 
acceptance criteria does not result in the Required Action not met.  
However, if SR 3.8.1.1 is failed, the appropriate Condition(s), depending 
on the cause of the failure, is entered. 
 
C.1, C.2, and C.3 
 
With one or two batteries on one required division with charger voltage 
greater than maximum established temperature-compensated design 
limit, the batteries still retain sufficient capacity to perform the intended 
function.  Therefore, the affected batteries are not required to be 
considered inoperable solely as a result of exceeding the temperature-
compensated design limit.  Within 7 days, the maximum established 
temperature-compensated design limit must be re-established. 
 
At a constant battery voltage the charging current will increase as the 
temperature of the electrolyte increases.  Therefore, cells in a battery at a 
higher temperature than others indicate a lower cell voltage.  Continuous 
prolonged use at elevated temperatures will reduce the battery life.  
Based on tracking periods of excessive temperature-compensated 
terminal voltage, the impact on expected battery life can be monitored. 
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ACTIONS  (continued) 
 
D.1 
 
With one or two batteries on one required division with battery room 
average cell temperature less than the minimum established design limit, 
12 hours is allowed to restore the temperature to within limits.  A low 
temperature results in reduced battery capacity.  Since the battery is 
sized with margin, sufficient capacity exists to perform the intended 
function and the temporary degradation in battery capacity does not 
require the battery to be considered inoperable solely as a result of room 
average cell temperature not met. 
 
E.1 
 
With one or more required batteries in redundant required divisions with 
battery parameters not within limits, there is not sufficient assurance that 
battery capacity has not been affected to the degree that the batteries can 
still perform their required function, given that redundant divisions are 
involved.  With redundant divisions involved, this potential could result in 
a total loss of function on multiple systems that rely upon the batteries.  
The longer Completion Times specified for battery parameters on one 
required division not within limits are therefore not appropriate, and the 
parameters must be restored to within limits on all but one required 
division within 2 hours. 
 
F.1 
 
When any battery parameter is outside the allowances of the Required 
Actions for Condition A, B, C, D, or E, sufficient capacity to supply the 
maximum expected load requirement is not assured and the 
corresponding battery must be declared inoperable.  Additionally, 
discovering one battery with one or more battery cells float voltage less 
than [2.14] V and SR 3.8.3.1 not met indicates that the battery capacity 
may not be sufficient to perform the intended functions.  The battery must 
therefore be declared inoperable immediately.  
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SURVEILLANCE SR  3.8.3.1 
REQUIREMENTS  

This SR verifies that a battery is fully charged as indicated by [stabilized 
charging current or float current within limits] while the battery is being 
maintained within the temperature-compensated float voltage limits 
required by SR 3.8.1.1.  Float charge is the condition in which the charger 
is supplying the continuous charge required to overcome the internal 
losses of a battery and maintain the battery in a charged state.  The float 
current requirements are based on the float current indicative of a 
charged battery.  A fully charged condition exists when [charging current 
has stabilized as indicated by three consecutive hourly current readings 
changing by < [0.5] amps while the battery voltage is being maintained 
within the limits of SR 3.8.1.1.  Alternately, a fully charged condition exists 
when the float current is < [5.0] amps while the battery voltage is being 
maintained within the limits of SR 3.8.1.1.  Either method verifies that a 
battery is fully charged.]  Use of float current to determine the state of 
charge of the battery is consistent with IEEE-1188 (Ref. 1) and 
manufacturer recommendations.  The 31-day Frequency is consistent 
with IEEE-1188 (Ref. 1). 
 
This SR is modified by a Note that states the float current requirement is 
not required to be met when battery terminal voltage is less than the 
minimum established float voltage of SR 3.8.1.1.  When this float voltage 
is not maintained, the Required Actions of LCO 3.8.1, ACTION A, are 
being taken, which provide the necessary and appropriate verifications of 
the battery condition.  Furthermore, the float current limit [of [25] amps] is 
established based on the nominal float voltage value and is not directly 
applicable when this voltage is not maintained. 
 
SR  3.8.3.2 and SR  3.8.3.5 
 
Optimal long-term battery performance is obtained by maintaining a float 
voltage within established design limits provided by the battery 
manufacturer, which corresponds to nominally [266.8] V at the battery 
terminals, or [2.24] Vpc at 25°C (77°F)].  This provides adequate over-
potential, which [limits the formation of lead sulfate and self-discharge, 
which could eventually render the battery inoperable].  Float voltages 
below [2.18 vpc at 25°C (77°F) but greater than [2.14] Vpc], are 
addressed in Specification 5.5.10.  SR 3.8.3.2 and SR 3.8.3.5 require 
verification that the cell float voltages are equal to or greater than the 
short-term absolute minimum voltage of [2.14] Vpc.  The Frequency for 
cell voltage  
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SURVEILLANCE REQUIREMENTS  (continued) 
 
verification every 31 days for pilot cell and 92 days for each connected 
cell is consistent with manufacturer recommendations.  A pilot cell is 
selected in the series string to reflect the general condition of cells in the 
battery.  The cell selected is the lowest cell voltage in the series string 
following each quarterly surveillance.  
 
SR  3.8.3.3 
 
This Surveillance verifies that the temperature-compensated terminal 
voltage is less than or equal to maximum established temperature-
compensated design limit (i.e., [288 V at the battery terminals, or 
2.40 Vpc at 25°C (77°F)]).  Prolonged use with terminal voltage greater 
than the maximum established temperature-compensated design limit will 
reduce battery life.  Based on tracking periods of excessive temperature-
compensated terminal voltage, the impact on expected battery life can be 
monitored.  The Frequency is consistent with manufacturer 
recommendations. 
 
SR  3.8.3.4 
 
This Surveillance verifies that the required battery average cell 
temperature is above greater than or equal to the design minimum 
temperature (i.e., [10°C (50°F)]) to assure the battery can provide the 
required current and voltage to meet the design requirements.  
Temperatures lower than assumed in battery sizing calculations reduce 
battery capacity.  The Frequency is consistent with manufacturer 
recommendations. 
 
SR  3.8.3.6 
 
A battery performance discharge test is a test of constant current capacity 
of a battery, normally done in the as found condition, after having been in 
service, to detect any change in the capacity determined by the 
acceptance test.  The test is intended to determine overall battery 
degradation due to age and usage. 
 
[Either the battery performance discharge test or the modified 
performance discharge test is acceptable for satisfying SR 3.8.3.6; 
however, only the modified performance discharge test may be used to 
satisfy the battery service test requirements of SR 3.8.1.3.] 
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SURVEILLANCE REQUIREMENTS  (continued) 
 
[A modified discharge test is a test of the battery capacity and its ability to 
provide a high rate, short duration load (usually the highest rate of the 
duty cycle).  This will often confirm the battery's ability to meet the critical 
period of the load duty cycle, in addition to determining its percentage of 
rated capacity.  Initial conditions for the modified performance discharge 
test should be identical to those specified for a service test. 
 
It may consist of just two rates; for instance, the one minute rate for the 
battery or the largest current load of the duty cycle, followed by the test 
rate employed for the performance test, both of which envelope the duty 
cycle of the service test.  Since the ampere-hours removed by a one 
minute discharge represents a very small portion of the battery capacity, 
the test rate can be changed to that for the performance test without 
compromising the results of the performance discharge test.  The battery 
terminal voltage for the modified performance discharge test must remain 
above the minimum battery terminal voltage specified in the battery 
service test for the duration of time equal to that of the service test.] 
 
The acceptance criteria for this Surveillance are consistent with 
IEEE-1188 (Ref. 1) and IEEE-485 (Ref. 5).  These references 
recommend that the battery be replaced if its capacity is below 80% of the 
manufacturer's rating.  A capacity of 80% shows that the battery rate of 
deterioration is increasing, even if there is ample capacity to meet the 
load requirements.  The battery is sized to meet the assumed duty cycle 
loads when the battery design capacity reaches this [80]% limit. 
 
The Surveillance Frequency for this test is normally 24 months.  If the 
battery shows degradation, or if the battery has reached 85% of its 
expected life Surveillance Frequency is reduced to 12 months.  
Degradation is indicated, according to IEEE-1188 (Ref. 1), when the 
battery capacity drops by more than 10% relative to its capacity on the 
previous performance test or when it is 90% of the manufacturer's rating.  
All these Frequencies are consistent with the recommendations in 
IEEE-1188 (Ref. 1). 
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APPLICABLE SAFETY ANALYSES  (continued) 
 
The safety analysis for the control rod removal error during refueling 
(Ref. 2) evaluates the consequences of control rod withdrawal during 
refueling.  A prompt reactivity excursion during refueling could potentially 
result in fuel failure with subsequent release of radioactive material to the 
environment.  Control rod scram provides backup protection should a 
prompt reactivity excursion occur. 
 
Control Rod OPERABILITY - Refueling satisfies Criterion 3 of 
10 CFR 50.36(d)(2)(ii). 
 

 
LCO Each withdrawn control rod must be OPERABLE.  The withdrawn control 

rod is considered OPERABLE if the scram accumulator pressure is 
≥ [12.76 MPaG (1850 psig)] and the control rod is capable of being 
automatically inserted upon receipt of a scram signal.  Inserted control 
rods have already completed their reactivity control function. 
 

 
APPLICABILITY During MODE 6, withdrawn control rods must be OPERABLE to ensure 

that in a scram the control rods will insert and provide the required 
negative reactivity to maintain the reactor subcritical. 
 
For MODES 1 and 2, control rod requirements are found in LCO 3.1.3, 
"Control Rod OPERABILITY," LCO 3.1.4, "Control Rod Scram Times," 
and LCO 3.1.5, "Control Rod Scram Accumulators."  During MODES 3, 4, 
5, and 6, control rods are not able to be withdrawn since the reactor mode 
switch is in shutdown and a control rod block is applied.  This provides 
adequate requirements for control rod OPERABILITY during these 
conditions. 
 

 
ACTIONS A.1 

 
With one or more withdrawn control rods inoperable, action must be 
immediately initiated to fully insert the inoperable control rods.  Inserting 
the control rod ensures that the shutdown and scram capabilities are not 
adversely affected.  Actions must continue until the inoperable control rod 
is fully inserted. 
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SURVEILLANCE SR  3.9.5.1 and SR  3.9.5.2 
REQUIREMENTS  

During MODE 6, the OPERABILITY of control rods is primarily required to 
ensure that a withdrawn control rod will automatically insert if a signal 
requiring a reactor shutdown occurs.  Because no explicit safety analysis 
exists for automatic shutdown during refueling, the shutdown function is 
satisfied if the withdrawn control rod is capable of automatic insertion and 
the associated CRD scram accumulator pressure is ≥ [12.76 MpaG 
(1850 psig)]. 
 
The 7 day Frequency considers equipment reliability, procedural controls 
over the scram accumulators, and control room alarms and indicating 
lights, which indicate low accumulator charge pressures. 
 
SR 3.9.5.1 is modified by a Note that allows 7 days after withdrawal of the 
control rod to perform the Surveillance.  This acknowledges that the 
control rod must first be withdrawn before performance of the 
Surveillance, and therefore avoids potential conflicts with SR 3.0.1. 
 

 
REFERENCES 1. 10 CFR 50, Appendix A, GDC 26. 
 
 2. Section 15.3.7. 
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