SECURITY-RELATED INFORMATION – WITHHOLD UNDER 10 CFR 2.390(d)
UPON REMOVAL OF ENCLOSURE 1 THIS LETTER IS UNCONTROLLED
Kim Maza
Site Vice President
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5413 Shearon Harris Road
New Hill, NC 27562-9300
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10 CFR 50.4
10 CFR 50.71(e)
10 CFR 50.59
Serial: RA-21-0282
November 15, 2021
ATTN: Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001
Shearon Harris Nuclear Power Plant, Unit 1
Docket No. 50-400 / Renewed License No. NPF-63
Subject:

Submittal of Updated Final Safety Analysis Report (Amendment 64), Technical
Specification Bases Revision, Report of Changes Pursuant to 10 CFR 50.59 and
Summary of Commitment Changes

Ladies and Gentlemen:
Pursuant to 10 CFR 50.71(e), Duke Energy Progress, LLC (Duke Energy), hereby submits
Amendment 64 to the Final Safety Analysis Report (FSAR) for the Shearon Harris Nuclear
Power Plant, Unit 1 (HNP). In accordance with 10 CFR 50.71(e)(4), this FSAR revision is being
submitted within six months following the most recent refueling outage, which concluded on May
14, 2021. The HNP FSAR is included in this submission as Enclosures 1 and 2. Enclosure 1
provides a copy of the FSAR that contains sensitive information to be withheld from public
disclosure per 10 CFR 2.390(d)(1). Enclosure 2 provides a copy of the FSAR that has been
redacted for public use. Changes made since Amendment 63 are identified by vertical lines in
the margins of the pages that are indicated as Amendment 64.
In accordance with 10 CFR 50.59(d)(2), Duke Energy is providing a report summarizing the 10
CFR 50.59 evaluations of changes, tests, and experiments implemented during the period from
April 6, 2020 and October 12, 2021 for HNP. This report is included in Enclosure 3.
Additionally, a summary of commitment changes processed for HNP during this time period is
included in Enclosure 4. These commitment changes were made per the guidance defined in
NEI 99-04, “Guidelines for Managing NRC Commitments,” and have no adverse effect on
compliance with NRC rules or regulations.
Pursuant to 10 CFR 50.4 and HNP Technical Specification 6.8.4.n, “Technical Specifications
(TS) Bases Control Program,” Duke Energy is providing the HNP Technical Specification Bases
in Enclosure 5. The entire Bases document is being submitted, which includes those changes
implemented since the last update provided on May 15, 2020.
No new regulatory commitments are contained within this letter.
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If you have any questions regarding this submittal, please contact Lee Grzeck, Acting Fleet
Licensing Manager, at (980) 373-1530.
I declare under penalty of perjury that the foregoing is true and correct.
Executed on November 15, 2021.
Sincerely,

1L

F. ~ 7 -

Kim Maza
Site Vice President
Harris Nuclear Plant

Enclosure:
1. Final Safety Analysis Report, Amendment 64 (Non-redacted Version . Withhold from
proactive public release per 10 CFR 2.390(d)(1 ).)
2. Final Safety Analysis Report, Amendment 64 (Redacted Version . May be proactively
released to the public.)
3. Report of Changes Pursuant to 1O CFR 50 .59
4. Shearon Harris Nuclear Power Plant, Unit 1 - Commitment Change Summary Report
5. Shearon Harris Nuclear Power Plant, Unit 1 - Technical Specification Bases
cc:

J. Zeiler, NRC Sr. Resident Inspector, HNP
A. Hon , NRC Project Manager, HNP
L. Dudes, NRC Regional Administrator, Region II
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Shearon Harris Nuclear Power Plant, Unit 1
Docket No. 50-400
Enclosure 1
Final Safety Analysis Report, Amendment 64 (Non-redacted Version)

The Attachment to this enclosure contains all documents incorporated by reference.
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Shearon Harris Nuclear Power Plant, Unit 1
Docket No. 50-400
Enclosure 2
Final Safety Analysis Report, Amendment 64, (Redacted Version)
The Attachment to this enclosure contains only the documents
incorporated by reference not required for redaction.
This Enclosure may be proactively released to the public.
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Shearon Harris Nuclear Power Plant, Unit 1
Docket No. 50-400
Enclosure 3
Report of Changes Pursuant to 10 CFR 50.59
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Summary of 10 CFR 50.59 Evaluations
Evaluations performed for changes made in accordance with 10 CFR 50.59 during the time
period of April 6, 2020, to October 12, 2021:
Title:
Turbine Valve FSAR Update
Documentation Number(s):
Action Request (AR) 02340223
Brief Description:
The proposed change increased testing and maintenance intervals for portions of the Shearon
Harris Nuclear Power Plant Unit 1 (HNP) main turbine overspeed protection system (OPS).
Specifically, the frequencies associated with stroke tests and overhauls of the main turbine
throttle valves (TVs), governor valves (GVs), reheat stop valves (RSVs), and intercept valves
(IVs) were extended as part of the proposed change. Extending the test and maintenance
intervals for the turbine valves has the potential to decrease their reliability during operation.
These valves are key elements of the turbine OPS due to their use in terminating steam flow to
the high pressure (HP) turbine and low pressure (LP) turbines. Prompt and effective termination
of steam flow to the main turbine during an overspeed event limits the potential that turbine
missiles can be generated as a result of turbine rotor failure. The requirements associated with
maintenance of the aforementioned turbine valves are documented in Revision 030 of Plant
Programs Procedure PLP-114, Relocated Technical Specifications and Design Basis
Requirements, Attachment 1, Surveillance Requirements 2.1.a/c/d. Currently, the TVs, GVs,
RSVs, and IVs are stroke-tested every six months, the TVs and GVs are overhauled every 36
months, and the RSVs and IVs are overhauled every 72 months. Final Safety Analysis Report
(FSAR) Section 10.2.3.6 also discusses the current valve test and maintenance overhaul
intervals associated with these valves.
Engineering Change (EC) 414172 was developed to extend the turbine valve maintenance
intervals to 54 months and 90 months for the TV/GV and RSV/IV respectively. Furthermore,
testing intervals were increased to 9 months.
The basis for the change in the turbine valve maintenance intervals in EC 414172 was MPR
calculation 7006-0016-CALC-001, Revision 1 (HNP-M/MECH-1260). Turbine valve test and
maintenance intervals are an input to the turbine missile probability analysis for HNP. The MPR
analysis demonstrated that the inspection/maintenance intervals can be extended without
increasing the probability of a turbine-generated missile above the acceptance criterion of 1.0 x
10-5 events/year for an unfavorably oriented turbine, which is the case at HNP. The testing and
maintenance intervals were extended such that the increased unreliability of each turbine valve
is no more than a factor of two when comparing the unreliability values at the baseline interval
and increased interval (i.e., new unreliability/baseline unreliability ≤ 2). Thus, the evaluation
found the proposed activity does not result in more than a minimal increase in the likelihood of
occurrence of a malfunction of a Structure, System or Component (SSC) important to safety
previously evaluated in the FSAR.
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A turbine missile accident may release secondary steam to the environment in addition to
potential debris, but this type of accident would not result in a release of radioactive material.
This is characteristic of any turbine missile generation accident in that dose consequences are
not evaluated in response to this event. Therefore, it was concluded that the proposed change,
which impacts the reliability of the subject turbine valves, does not affect an accident previously
evaluated in the FSAR with any dose consequences and the activity does not result in a more
than minimal increase in the consequences of an accident.
Furthermore, the evaluation found the proposed change does not introduce any issues
regarding unanalyzed events, fission product barriers, or departures from current methods of
evaluation described in the FSAR.
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Title:
UFSAR Revision Related to Chapter 15 Radiological Analyses
Documentation Number(s):
Action Request (AR) 02364143
Brief Description:
Implementation of Framatome’s GAIA fuel at HNP necessitated calculating new total core and
fuel assembly radiological source terms that serve as input to the FSAR Chapter 15 dose
analyses. The GAIA radiological source terms affect the dose results of the following five
accident types: Locked Rotor Accident (LRA), Single Rod Withdrawal Accident (SRWA), Rod
Ejection Accident (REA), Fuel Handling Accident (FHA), and Large Break Loss of Coolant
Accident (LBLOCA). Other radiological source term changes were made in support of the GAIA
fuel implementation and GAIA core design including modifying the maximum allowed core radial
peaking factor input assumption which affected the LRA, SRWA, REA and FHA. Also, the
maximum percent of the core fuel rods allowed to fail was modified for the LRA analysis to
support GAIA fuel core design implementation.
In addition, in order to support HNP outage efficiency goals, the minimum time allowed to move
irradiated fuel post-shutdown was changed from 100 hours to 72 hours. This input change
affects the FHA and uses GAIA fuel assembly radiological source terms that are decayed to 72
hours.
NEI 96-07 guidelines equate consequences to post accident dose. These guidelines define an
increase in dose to be not more than minimal if the increase is (1) less than or equal to 10
percent of the difference between the current FSAR dose value and the Alternative Source
Terms (AST) regulatory limit (10 CFR 50.67), and (2) the increased dose does not exceed the
AST regulatory guideline value (Regulatory Guide 1.183). The evaluation determined that the
proposed activity does not result in more than a minimal increase in the consequences of an
accident previously evaluated in the FSAR. Therefore, the changes described above do not
require prior NRC approval for HNP to implement.
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Title:
HNP Chapter 15 GAIA Source Term Update
Documentation Number(s):
Action Request (AR) 02365869
Brief Description:
The activity assessed by this 10 CFR 50.59 Evaluation involves the use of computer software to
determine the isotopic inventory of the fuel for use in FSAR Chapter 15 dose consequence
analyses. This activity uses updated software to perform source term calculations, namely
SAS2/ORIGEN-S. ORIGEN2 was used previously to determine the isotopic inventory but is no
longer supported by the industry. SAS2 is a code sequence designed to calculate, among other
things, problem-dependent cross sections. The burnup and decay analysis is then performed by
ORIGEN-S. These codes were used to determine the isotopic inventory of the fuel for use in
FSAR Chapter 15 dose consequence analyses.
The HNP FSAR cites ORIGEN (Section 15.0.9.1) as the computer code used for AST analyses
at HNP. Nuclear Fuels Engineering (NFE) uses the computer code SAS2/ORIGEN-S for its inhouse calculations of source term development for Catawba Nuclear Station (CNS), McGuire
Nuclear Station (MNS), and Oconee Nuclear Station (ONS). SAS2/ORIGEN-S was used for all
source term development for AST analyses completed for these nuclear stations. In addition,
SAS2/ORIGEN-S has been used by other nuclear facilities outside of Duke Energy for
implementing AST methodology. To employ in-house engineering resources and support
optimization of reload design costs and margins, NFE used its preferred source term
development tool, SAS2/ORIGEN-S, for the proposed HNP FSAR Chapter 15 Analyses of
Record (AORs). This activity is a change to a method of evaluation, specifically, the method
used for AST calculations.
Updates were made to Section 15.0.9.1, References 15.0.9-2 and 15.0.9-3 of the HNP FSAR.
This section of the FSAR discusses the methodology used to calculate the source term used in
the license basis dose consequence analyses. The change includes a change in the computer
code used to develop the source term that supports the safety analysis, specifically in going
from the use of ORIGEN to SAS2/ORIGEN-S. The evaluation determined that the proposed
activity of using an updated code package (SAS2/ORIGEN-S) was approved by the NRC for
use by another utility with no constraints or restrictions. Since this update only involves a
change to a method of evaluation, the remainder of the criterion were determined to be not
impacted.
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Title:
Harris Unit 1 Cycle 24 (H1C24) Core Reload 50.59 Evaluation
Documentation Number(s):
Action Request (AR) 02380085
Brief Description:
The activity description involved three input parameter changes meeting the definition of
“adverse” changes in Nuclear Energy Institute (NEI) Report 96-07, Revision 1. The first change
increased the High Head Safety Injection delay time in the Main Steam Line Break analysis. The
second change increased the reactor vessel average temperature uncertainty range, to
incorporate an increased allowance for cold leg streaming. The third change decreased the
delay time for coastdown of one Reactor Coolant Pump (RCP) on a loss of offsite power
(LOOP).
The technical impact of the input parameter changes was determined by evaluating or analyzing
the affected FSAR Chapter 15 transients. The evaluations and analyses used approved
methods, complied with limitations and conditions on the methods, and met the analysis
acceptance criteria, so the input parameter changes were acceptable from a technical
standpoint. The input parameter changes do not affect an accident initiator for any FSAR
analysis. As a result, the proposed activity results in no more than a minimal increase in the
frequency of occurrence of an accident previously evaluated in the FSAR.
The input parameter changes do not directly affect any SSC important to safety previously
evaluated in the FSAR or any factor that may cause such an SSC to malfunction. Therefore, the
proposed activity results in no more than a minimal increase in the likelihood of occurrence of a
malfunction of an SSC important to safety previously evaluated in the FSAR. Additionally, it
does not create a possibility for a malfunction of an SSC important to safety with a different
result than any previously evaluated in the FSAR.
It was confirmed that there were no violations of the REDSAR (Reload Design Safety Analysis
Review) Section VII key input or fuel failure limit assumptions in the Radiological Dose
analyses. As a result, the proposed activity does not result in more than a minimal increase in
the consequences of an accident previously evaluated in the FSAR. Additionally, it does not
result in more than a minimal increase in the consequences of a malfunction of an SSC
important to safety previously evaluated in the FSAR.
The input parameter changes do not create new failure modes or convert an associated FSAR
accident into an accident of a different type. As a result, the proposed activity does not create a
possibility for an accident of a different type than previously evaluated in the FSAR.
The three fission product barriers generally protected by the FSAR Chapter 15 safety analyses
are the fuel rod cladding, the reactor coolant pressure boundary, and the containment building.
The first activity had a negligible impact on the analysis results. The second activity was
evaluated using retained departure from nucleate boiling (DNB) margin and engineering
judgment. The third activity caused no violation of any associated analysis acceptance criteria,
as discussed in the Reload Safety Evaluation. As a result, the proposed activity does not result
in a design basis limit for a fission product barrier as described in the FSAR being exceeded or
altered.
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Title:
Harris Unit 1 Cycle 24 (H1C24) 10 CFR 50.59 Evaluation
Documentation Number(s):
Action Request (AR) 02382689
Brief Description:
This 10 Code of Federal Regulations (CFR) 50.59 Evaluation was completed to support Harris
Unit 1 Cycle 24 (H1C24) operation. An initial 10 CFR 50.59 Evaluation for the core reload
addressed three input parameter changes meeting the definition of “adverse” changes in
Nuclear Energy Institute (NEI) Report 96-07, Revision 1. One of those changes decreased the
delay time for coastdown of one RCP following a LOOP. The activity for this Evaluation
decreased the delay time for coastdown of the other two RCPs following a LOOP.
The technical impact of the input parameter change was determined by analyzing or evaluating
the affected FSAR Chapter 15 transients. The analyses and evaluations used approved
methods, complied with limitations and conditions on the methods, and met the analysis
acceptance criteria, so the input parameter change was acceptable from a technical standpoint.
The input parameter change does not affect an accident initiator for any FSAR analysis. As a
result, the proposed activity results in no more than a minimal increase in the frequency of
occurrence of an accident previously evaluated in the FSAR.
The input parameter change does not directly affect any SSC important to safety previously
evaluated in the FSAR or any factor that may cause such an SSC to malfunction. Therefore, the
proposed activity results in no more than a minimal increase in the likelihood of occurrence of a
malfunction of an SSC important to safety previously evaluated in the FSAR. Additionally, it
does not create a possibility for a malfunction of an SSC important to safety with a different
result than any previously evaluated in the FSAR.
It was confirmed that there were no violations of the REDSAR Section VII key input or fuel
failure limit assumptions in the Radiological Dose analyses. The proposed activity results in no
more than a minimal increase in the consequences of an accident previously evaluated in the
FSAR. Additionally, the proposed activity results in no more than a minimal increase in the
consequences of a malfunction of an SSC important to safety previously evaluated in the FSAR.
The input parameter change does not create new failure modes or convert an associated FSAR
accident into an accident of a different type. As a result, the proposed activity does not create a
possibility for an accident of a different type than previously evaluated in the FSAR.
The three fission product barriers protected by the FSAR Chapter 15 safety analyses are the
fuel rod cladding, the reactor coolant pressure boundary, and the containment building. The
activity caused no violation of any analysis acceptance criteria, as discussed in the Reload
Safety Evaluation. As a result, the proposed activity does not result in a design basis limit for a
fission product barrier as described in the FSAR being exceeded or altered.
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Shearon Harris Nuclear Power Plant, Unit 1
Commitment Change Summary Report
Docket No. 50-400
Commitment Tracking Number: 02092075-04
Existing Commitment:
In response to Generic Letter 90-03, Item (b), Carolina Power and Light (CP&L) described how
an adequate vendor interface program for HNP would be maintained which includes periodic
contact with vendors of key safety-related components (beyond those provided by the Nuclear
Steam Supply System (NSSS) supplier). [Serial: NLS-90-184; dated September 25, 1990;
ADAMS Accession No. ML14184A743]
Revised Commitment:
The requirement in Duke Energy fleet procedure AD-EG-ALL-1670, “Vendor Technical
Information Program,” Section 5.6, Vendor Re-Contact Program (Revision 0) to periodically
contact vendors of critical equipment installed at HNP at least every three years to obtain new
product information relevant to installed plant equipment was eliminated.
Bases for Revision:
Based on the continued improvement and maturity of the Operating Experience, Equipment
Reliability and Predictive and Preventative Maintenance Programs being implemented across
the Duke fleet, the requirement to periodically re-contact OEM vendors has no significant benefit
to nuclear safety. Current fleet level programs and procedures, and other methods of
communication with vendors, ensure the reliability of critical structures, systems, and
components (SSCs) important to nuclear safety.

Commitment Tracking Number: 02092075-09
Existing Commitment:
Per HNP letter HNP-97-095, dated April 29, 1997 (ADAMS Accession Number ML18012A755),
CP&L informed the NRC that, “an integrated test of the LOOP [loss of offsite power] logic will be
performed every other refueling outage on each train.”
Revised Commitment:
The frequency of the integrated test of the LOOP logic will be performed every four refueling
outages or 72 months on each train (instead of every two refueling outages or 36 months).
Bases for Revision:
The frequency of this test was not specified in any changes to the HNP FSAR. The proposed
change does not impact any testing specified in the In-Service Testing Program. The LOOP
circuit is also not credited for Probabilistic Risk Assessment or Maintenance Rule programs
governed by 10 CFR 50.65. Therefore, changing the frequency of testing the circuit has no
effect on these programs.
A review of prior testing of the LOOP circuitry was conducted. The 'A' Train LOOP circuit is
tested by site procedure EPT-829, “Train A Loop Logic Integrated Test.” The 'B' Train LOOP
circuit is tested by site procedure EPT-830, “Train B Loop Logic Integrated Test.” These tests
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have been conducted at 36-month intervals since 1997. EPT-829 has been performed
satisfactory in 7 occurrences and EPT-830 has been performed satisfactory in 8 occurrences.
The tests are staggered such that each train is alternately tested. There were no failures during
any of these tests related to equipment reliability.
This circuit is only required to be functional during evolutions in which the emergency diesel
generator (EDG) is in operation and paralleled with offsite power for testing to maintain the
respective EDG operable. These evolutions typically occur per the Surveillance Frequency
Control Program, which is currently once a month for each train. During these evolutions the
EDGs are typically operated in parallel with offsite power for 3 hours at a time. There is one
additional test for 24 hours that occurs every 18 months. There are also tests performed during
station outages, however they are performed in modes when the tested EDG is not required to
be operable. This circuit is designed to provide protection for the EDG and ensure it can perform
its safety function while being tested should a LOOP occur.
The risk of a LOOP occurring while an EDG is being tested is low. The operating procedure for
the EDGs (OP-155, “Diesel Generator Emergency Power System”) specifies that: "If an EDG is
operating in parallel with off-site power and the off-site power reliability or performance becomes
questionable, disconnect the EDG from the off-site power source." This was recommendation
2A from INPO Significant Operating Experience Report SOER 99-1. Additionally, OP-155 has
directions for operations to ensure the circuitry's power source is functional prior to testing and
direction for operations to manually trip the EDG output breaker if it does not automatically
occur during a LOOP while the EDG is paralleled with offsite power. Additionally, operations has
an abnormal operating procedure (AOP-028, “Grid Instability”) which has voltage and frequency
limits at which the safety buses should be divorced from offsite power. Therefore, many diverse
methods exist to ensure protection of the EDG should a LOOP occur while it is paralleled with
offsite power for testing.
The testing of the LOOP circuitry will continue to be controlled by the HNP Preventive
Maintenance Program, Surveillance Testing and Repetitive Tasks Program at the revised
frequency of every 4 refueling outages or 72 months. Past testing results have shown the
circuitry to be reliable and it is expected that this circuitry will continue to be reliable at the new
testing frequency.
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Technical Specifications Bases
Shearon Harris Nuclear Power Plant, Unit 1
Renewed Facility Operating License NPF-63
Revision 002 (Dated 7/15/2021)

TECHNICAL SPECIFICATION BASES
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B 3/4 4-15

Amendment 154
Amendment 150
Amendment 151
Amendment 154
Amendment 124
Amendment 124
Amendment 145
Amendment 124
Amendment 124
Amendment 145
Amendment 145
Amendment 145
Amendment 124
Amendment 124
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B 3/4 7-3a Deleted
B 3/4 7-3b Deleted
B 3/4 7-3c Deleted
B 3/4 7-3d Deleted
B 3/4 7-3e
B 3/4 7-3f
B 3/4 7-3g
B 3/4 7-3h
B 3/4 7-3i
B 3/4 7-3j
B 3/4 7-3k
B 3/4 7-3l
B 3/4 7-3m
B 3/4 7-4
B 3/4 7-5
B 3/4 7-6
B 3/4 7-7

Amendment 107
Amendment 179
Amendment 107
Amendment 176
Amendment 176
Amendment 176
Amendment 176
Amendment 176
Amendment 170
Amendment 153
Amendment 170
Amendment 153
Amendment 153
Amendment 153
Amendment 170
Amendment 170
Amendment 170
Amendment 102, Revision 1
Amendment 176
Amendment 176
Amendment 176

10/12/01
09/04/20
10/12/01
03/31/20
03/31/20
03/31/20
03/31/20
03/31/20
04/18/19
09/16/16
04/18/19
09/16/16
09/16/16
09/16/16
04/18/19
04/18/19
04/18/19
05/04/17
03/31/20
03/31/20
03/31/20

B 3/4 8-1
B 3/4 8-2
B 3/4 8-3

Amendment 177, Revision 1
Amendment 179
Amendment 182

11/19/20
09/04/20
03/16/21

B 3/4 9-1
B 3/4 9-2
B 3/4 9-2a
B 3/4 9-3
B 3/4 9-4

Amendment 182
Amendment 150
Amendment 150
Amendment 113
Amendment 170

03/16/21
04/29/16
04/29/16
03/12/03
04/18/19

B 3/4 10-1

Original Issue

01/12/87

B 3/4 11-1
B 3/4 11-2

Amendment 159
Amendment 64

05/25/17
06/12/96

B 3/4 12-1

Amendment 58

05/01/95
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BASES
FOR
SECTION 2.0
SAFETY LIMITS
AND
LIMITING SAFETY SYSTEM SETTINGS

NOTE
The BASES contained in succeeding pages summarize
the reasons for the Specifications in Section 2.0,
but in accordance with 10 CFR 50.36 are not part
of these Technical Specifications.

2.1 SAFETY LIMITS
BASES

2.1.1 REACTOR CORE
The restrictions of this safety limit prevent overheating of the fuel and possible cladding
perforation which would result in the release of fission products to the reactor coolant.
Overheating of the fuel cladding is prevented by restricting fuel operation to within the nucleate
boiling regime where the heat transfer coefficient is large and the cladding surface temperature is
slightly above the coolant saturation temperature.
Operation above the upper boundary of the nucleate boiling regime could result in excessive
cladding temperatures because of the onset of departure from nucleate boiling (DNB) and the
resultant sharp reduction in heat transfer coefficient. DNB is not a directly measurable
parameter during operation and therefore THERMAL POWER and Reactor Coolant Temperature
and Pressure have been related to DNB. This relation has been developed to predict the DNB
flux and the location of DNB for axially uniform and nonuniform heat flux distributions. The local
DNB heat flux ratio (DNBR) defined as the ratio of the heat flux that would cause DNB at a
particular core location to the local heat flux is indicative of the margin to DNB. The DNBR safety
limit for high thermal performance fuel is 1.141 for the Siemens HTP correlation (Reference 1).
The DNBR safety limit for GAIA fuel is 1.12 for the ORFEO-GAIA correlation (Reference 3).
The restrictions of this safety limit also prevent fuel centerline melting. Fuel centerline melting
occurs when the local LHR, or power peaking, in a region of the fuel is high enough to cause the
fuel centerline temperature to reach the melting point of the fuel. Expansion of the pellet upon
centerline melting may cause the pellet to stress the cladding to the point of failure, allowing an
uncontrolled release of activity to the reactor coolant. Reference 2 describes the methodology for
determining fuel melt limits. The COPERNIC Methodology replaces the RODEX Methodology
for determining Technical Specification safety limits (COLR limits).
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2.1 SAFETY LIMITS
BASES
2.1.1 REACTOR CORE (Continued)
The safety limit figure provide in the COLR shows the loci of points of Fraction of Rated Thermal
power, RCS Pressure, and average temperature for which the minimum DNBR is not less than
the safety analyses limit, that fuel centerline temperature remains below melting, that the average
enthalpy in the hot leg is less than or equal to the enthalpy of saturated liquid, and that the exit
quality is within the limits defined by the DNBR correlation. The reactor core safety limits are
established to preclude violation of the following fuel design criteria:
a.
b.

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

The reactor core safety limits are used to define the various RPS functions such that the above
criteria are satisfied during steady state operation and Condition I and II events. To ensure that
the RPS precludes the violation of the above criteria, additional criteria are applied to the Over
Temperature and Overpower ∆T reactor trip functions. That is, it must be demonstrated that the
average enthalpy in the hot leg is less than or equal to the saturation enthalpy and that the core
exit quality is within the limits defined by the DNBR correlation. Appropriate functioning of the RPS
ensures that for variations in the THERMAL POWER, RCS Pressure, RCS average temperature,
RCS flow rate, and ∆I that the reactor core safety limits will be satisfied during steady state
operation and Condition I and II events.
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SAFETY LIMITS
BASES
2.1.2 REACTOR COOLANT SYSTEM PRESSURE
The restriction of this Safety Limit protects the integrity of the Reactor Coolant System (RCS) from
overpressurization and thereby prevents the release of radionuclides contained in the reactor
coolant from reaching the containment atmosphere.
The reactor pressure vessel, pressurizer, and the RCS piping, pumps, valves and fittings are
designed to Section Ill, Division I of the ASME Code for Nuclear Power Plants, which permits a
maximum transient pressure of 110% to 125% of design pressure (2485 psig) depending on
component. The Safety Limit of 2735 psig (11 0% of design pressure) is therefore consistent with
the design criteria and associated Code requirements.
The entire RCS is hydrotested at 125% (31 07 psig) of design pressure, to demonstrate integrity
prior to initial operation.
2.2 LIMITING SAFETY SYSTEM SETTINGS
2.2.1

REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS

The Reactor Trip Setpoint Limits specified in Table 2.2-1 are the nominal values at which the
Reactor trips are set for each functional unit. The Trip Setpoints have been selected to ensure
that the core and Reactor Coolant System are prevented from exceeding their Safety Limits
during normal operation and design basis anticipated operational occurrences and to assist the
Engineered Safety Features Actuation System in mitigating the consequences of accidents. The
Setpoint for a Reactor Trip System or interlock function is considered to be adjusted consistent
with the nominal value when the "as measured" Setpoint is within the band allowed for calibration
accuracy. For example, if a bistable has a trip setpoint of 100%, a span of 125%, and a
calibration accuracy of 0.5% of span, then the bistable is considered to be adjusted to the trip
setpoint as long as the "as measured" value for the bistable is :::; 100.62%.
To accommodate the instrument drift assumed to occur between operational tests and the
accuracy to which Setpoints can be measured and calibrated, Allowable Values for the Reactor
Trip Setpoints have been specified in Table 2.2-1. Operation with Setpoints less conservative
than the Trip Setpoint but within the Allowable Value is acceptable since an allowance has been
made in the safety analysis to accommodate this error. An optional provision has been included
for determining the OPERABILITY of a channel when its Trip Setpoint is found to exceed the
Allowable Value. The methodology of this option utilizes the "as measured" deviation from the
specified calibration point for rack and sensor components in conjunction with a statistical
combination of the other uncertainties of the instrumentation to measure the process variable and
the uncertainties in calibrating the instrumentation. In Equation 2.2-1, Z + R + S :::; TA, the
interactive effects of the errors in the rack and the sensor, and the "as measured" values of the
errors are considered. Z, as specified in Table 2.2-1, in percent span, is the statistical
summation of

SHEARON HARRIS - UNIT 1

B 2-2

LIMITING SAFETY SYSTEM SETTINGS
BASES
REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS (Continued)
errors assumed in the analysis excluding those associated with the sensor and rack drift and the
accuracy of their measurement. TA or Total Allowance is the difference, in percent span,
between the Trip Setpoint and the value used in the analysis for Reactor trip. R or Rack Error is
the "as measured" deviation, in percent span, for the affected channel from the specified Trip
Setpoint. S or Sensor Error is either the "as measured" deviation of the sensor from its
calibration point or the value specified in Table 2.2-1, in percent span, from the analysis
assumptions. Use of Equation 2.2-1 allows for a sensor drift factor and an increased rack drift
factor, and provides a threshold value for determination of OPERABILITY.
The methodology to derive the Trip Setpoints is based upon combining all of the uncertainties in
the channels. Inherent to the determination of the Trip Setpoints are the magnitudes of these
channel uncertainties. Sensors and other instrumentation utilized in these channels are
expected to be capable of operating within the allowances of these uncertainty magnitudes.
Rack drift in excess of the Allowable Value exhibits the behavior that the rack has not met its
allowance. Being that there is a small statistical chance that this will happen, an infrequent
excessive drift is expected. Rack or sensor drift, in excess of the allowance that is more than
occasional, may be indicative of more serious problems and should warrant further investigation.
The statistical core design (SCD) methodology presented in DPC-NE-2005 statistically combines
the effects of initial condition uncertainty and other uncertainties on DNB to determine a DNBR
statistical design limit (SDL). The SDL is set such that there is a 95 percent probability with 95
percent confidence that DNB will not occur when the calculated minimum DNBR is at the DNBR
limit, accounting for uncertainty. The initial condition uncertainty contained in the SDL comprises
some or all of the channel uncertainty for some reactor trip functions. The Total Allowances
given in Table 2.2-1 satisfy Equation 2.2-1, accounting for all channel uncertainty. FSAR
Chapter 15 analyses performed using the SCD methodology account for some or all of the
channel uncertainty in the SDL. As such, the RPS trip setpoints used in SCD analyses may
assume a smaller Total Allowance which satisfies Equation 2.2-1 after removal of uncertainty
terms accounted for in the SDL.
The various Reactor trip circuits automatically open the Reactor trip breakers whenever a
condition monitored by the Reactor Trip System reaches a preset or calculated level. In addition
to redundant channels and trains, the design approach provides a Reactor Trip System which
monitors numerous system variables, therefore providing Trip System functional diversity. The
functional capability at the specified trip setting is required for those anticipatory or diverse
Reactor trips for which no direct credit was assumed in the safety analysis to enhance the overall
reliability of the Reactor Trip System. The Reactor Trip System initiates a Turbine trip signal
whenever Reactor trip is initiated. This prevents the reactivity insertion that would otherwise
result from excessive Reactor Coolant System cooldown and thus avoids unnecessary actuation
of the Engineered Safety Features Actuation System.
Reactor Trip System Instrumentation Setpoints and TSTF-493
This section applies only to the Functional Units to which Notes 7 and 8 in the Trip Setpoint
Column are applicable. Those Functional Units have revisions in accordance with Technical
Specification Task Force Traveler 493 (TSTF-493). “Clarify Application of Setpoint Methodology
for LSSS Functions.” Those Functional Units are limited to
•
•
•

Power Range, Neutron Flux High Setpoint
Power Range, Neutron Flux Low Setpoint
Power Range, Neutron Flux High Positive Rate
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LIMITING SAFETY SYSTEM SETTINGS
BASES
REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS (Continued)
•
•

Pressurizer Water Level – High Setpoint
Reactor Coolant Flow – Low Setpoint

Notes 7 and 8 have been added to Table 2.2-1 that require verifying both trip setpoint setting
as-found and as-left values during surveillance testing. In accordance with 10 CFR 50.36, these
functions are Limiting Safety System Settings. Adding test requirements ensures that instruments
will function as required to initiate protective systems or actuate mitigating systems at the point
assumed in the applicable safety analysis. These notes address NRC staff concerns with
Technical Specification Allowable Values. Specifically, calculated Allowable Values may be
non-conservative depending upon the evaluation of instrument performance history, and the as-left
requirements of the calibration procedures could have an adverse effect on equipment operability.
In addition, using Allowable Values as the limiting setting for assessing instrument channel
operability may not be fully in compliance with the intent of 10 CFR 50.36, and the existing
surveillance requirements would not provide adequate assurance that instruments will always
actuate safety functions at the point assumed in the applicable safety analysis. In the Harris
Technical Specifications, the term Trip Setpoint is analogous to Nominal Trip Setpoint (NTSP) in
TSTF-493.
Note 7 requires a channel performance evaluation when the as-found setting is outside its as-found
tolerance. The performance evaluation verifies that the channel will continue to behave in
accordance with safety analysis and instrument performance assumptions in the setpoint
methodology. The purpose of this evaluation is to provide confidence in the performance prior to
returning the channel to service. If the as-found setting is non-conservative with respect to the
Allowable Value, the channel is INOPERABLE. If the as-found setting is conservative with respect
to the Allowable Value but is outside the as-found tolerance band, the channel is OPERABLE but
degraded. The degraded channel condition will be further evaluated during performance of the
surveillance. This evaluation will consist of resetting the channel setpoint to within the as-left
tolerances applicable to the actual setpoint implemented in the surveillance procedures (field
setting), and evaluating the channel response. If the channel is functioning as required and is
expected to pass the next surveillance, then the channel is OPERABLE and can be restored to
service at the completion of the surveillance. After the surveillance is completed, the channel
as-found condition is entered into the corrective action program for further analysis and trending.
Note 8 requires that the as-left channel setting be reset to a value that is within the as-left tolerances
about the Trip Setpoint in Table 2.2-1 or within as-left tolerances about a more conservative actual
(field) setpoint. As-left channel settings outside the as-left tolerances of PLP-106 and the
surveillance procedures cause the channel to be INOPERABLE.
A tolerance is necessary because no device perfectly measures the process. Additionally, it is not
possible to read and adjust a setting to an absolute value due to the readability and/or accuracy of
the test instruments or the ability to adjust potentiometers. The as-left tolerance is considered in
the setpoint calculation. Failure to set the actual plant trip setpoint to within as-left the tolerances
of the NTSP or within as-left tolerances of a more conservative actual field setpoint would invalidate
the assumptions in the setpoint calculation, because any subsequent instrument drift would not
start from the expected as-left setpoint. The determination will consider whether the instrument is
degraded or is capable of being reset and performing its specified safety function. If the channel is
determined to be functioning as required (i.e., the channel can be adjusted to within the as-left
tolerance and is determined to be functioning normally based on the determination performed prior
to returning the channel to service), then the channel is OPERABLE and can be restored to service.
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LIMITING SAFETY SYSTEM SETTINGS
BASES
REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS (Continued)
If the as-left instrument setting cannot be returned to a setting within the prescribed as-left
tolerance band, the instrument would be declared INOPERABLE.
The methodologies for calculating the as-found tolerances and as-left tolerances about the Trip
Setpoint or more conservative actual field setpoint are specified in EGR-NGGC-0153,
“Engineering Instrument Setpoints,” which is incorporated by reference into the FSAR. The
actual field setpoint and the associated as-found and as-left tolerances are specified in PLP-106,
the applicable section of which is incorporated by reference into the FSAR.
Limiting Trip Setpoint (LTSP) is generic terminology for the setpoint value calculated by means of
the setpoint methodology documented in EGR-NGGC-0153. HNP uses the plant-specific term
Nominal Trip Setpoint (NTSP) in place of the generic term LTSP. The NTSP is the LTSP with
margin added, and is always equal to or more conservative than the LTSP. The NTSP may use
a setting value that is more conservative than the LTSP, but for Technical Specification
compliance with 10 CFR 50.36, the plant-specific setpoint term NTSP is cited in Note 8.
The NTSP meets the definition of a Limiting Safety System Setting per 10 CFR 50.36 and is a
predetermined setting for a protective channel chosen to ensure that automatic protective actions
will prevent exceeding Safety Limits during normal operation and design basis anticipated
operational occurrences, and assist the Engineered Safety Features Actuation System in
mitigating the consequences of accidents. The Allowable Value is the least conservative value
of the as-found setpoint that the channel can have when tested, such that a channel is
OPERABLE if the as-found setpoint is within the as-found tolerance and is conservative with
respect to the Allowable Value during a CHANNEL CALIBRATION or CHANNEL OPERATIONAL
TEST. As such, the Allowable Value differs from the NTSP by an amount greater than or equal
to the expected instrument channel uncertainties, such as drift, during the surveillance interval.
In this manner, the actual NTSP setting ensures that a Safety Limit is not exceeded at any given
point of time as long as the channel has not drifted beyond expected tolerances during the
surveillance interval. Although the channel is OPERABLE under these circumstances, the trip
setpoint must be left adjusted to a value within the as-left tolerance band, in accordance with
uncertainty assumptions stated in the setpoint methodology (as-left criteria), and confirmed to be
operating within the statistical allowances of the uncertainty terms assigned (as-found criteria).
Field setting is the term used for the actual setpoint implemented in the plant surveillance
procedures, where margin has been added to the calculated field setting. The as-found and
as-left tolerances apply to the field settings implemented in the surveillance procedures to confirm
channel performance. A trip setpoint may be set more conservative than the NTSP as
necessary in response to plant conditions. However, in this case, the instrument operability must
be verified based on the field setting and not the NTSP.
Manual Reactor Trip
The Reactor Trip System includes manual Reactor trip capability.
Power Range, Neutron Flux
In each of the Power Range Neutron Flux channels there are two independent bistables, each
with its own trip setting used for a High and Low Range trip setting. The Low Setpoint trip
provides protection during subcritical and low power operations to mitigate the consequences of a
power excursion beginning from low power, and the High Setpoint trip provides protection during
power operations to mitigate the consequences of a reactivity excursion from all power levels.
The Low Setpoint trip may be manually blocked above P-10 (a power level of approximately 10%
of RATED THERMAL POWER) and is automatically reinstated below the P-10 Setpoint.
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LIMITING SAFETY SYSTEM SETTINGS
BASES
REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS (Continued)
Power Range, Neutron Flux, High Positive Rate
The Power Range Positive Rate trip provides protection against rapid flux increases which are
characteristic of a rupture of a control rod drive housing. Specifically, this trip complements the
Power Range Neutron Flux High and Low trips to ensure that the criteria are met for rod ejection
from mid power.
Intermediate and Source Range, Neutron Flux
The Intermediate and Source Range, Neutron Flux trips provide core protection during reactor
startup to mitigate the consequences of an uncontrolled rod cluster control assembly bank
withdrawal from a subcritical condition. These trips provide redundant protection to the Low
Setpoint trip of the Power Range, Neutron Flux channels. The Source Range channels will
initiate a Reactor trip at about 105 counts per second unless manually blocked when P-6 becomes
active. The Intermediate Range channels will initiate a Reactor trip at a current level equivalent
to approximately 25% of RATED THERMAL POWER unless manually blocked when P-10
becomes active.
Overtemperature ΔT
The Overtemperature ΔT trip provides core protection to prevent DNB for all combinations of
pressure, power, coolant temperature, and axial power distribution, provided that the transient is
slow with respect to transport to and response time of the temperature detectors (about 4
seconds), and pressure is within the range between the Pressurizer High and Low Pressure trips.
The Setpoint is automatically varied with: (1) coolant temperature to correct for temperature
induced changes in density and heat capacity of water and includes dynamic compensation for
transport to and response time of the loop temperature detectors, (2) pressurizer pressure, and
(3) axial power distribution. With normal axial power distribution, this Reactor trip limit is always
below the core Safety Limit as shown in the COLR. If axial peaks are greater than design, as
indicated by the difference between top and bottom power range nuclear detectors, the Reactor
trip is automatically reduced according to the notations in Table 2.2-1.
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LIMITING SAFETY SYSTEM SETTINGS
BASES
REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS (Continued)
Overpower ΔT
The Overpower ΔT trip provides assurance of fuel integrity (e.g., no fuel pellet melting and less
than 1% cladding strain) under all possible overpower conditions, limits the required range for
Overtemperature ΔT trip, and provides a backup to the High Neutron Flux trip. The Setpoint is
automatically varied with: (1) coolant temperature to correct for temperature induced changes in
density and heat capacity of water, (2) rate of change of temperature for dynamic compensation
for transport to and response time of the loop temperature detectors, and (3) axial power
distribution, to ensure that the allowable heat generation rate (kW/ft) is not exceeded. If axial
peaks are greater than design, as indicated by the difference between top and bottom power
range nuclear detectors, the Reactor trip is automatically reduced according to the notations in
Table 2.2-1.
Pressurizer Pressure
In each of the pressurizer pressure channels, there are two independent bistables, each with its
own trip setting to provide for a High and Low Pressure trip thus limiting the pressure range in
which reactor operation is permitted. The Low Setpoint trip protects against low pressure which
could lead to DNB by tripping the reactor in the event of a loss of reactor coolant pressure.
On decreasing power the Low Setpoint trip is automatically blocked by the loss of P-7 (a power
level of approximately 10% of RATED THERMAL POWER or turbine inlet pressure at
approximately 10% of full power equivalent); and on increasing power, automatically reinstated by
P-7.
The High Setpoint trip functions in conjunction with the pressurizer relief and safety valves to
protect the Reactor Coolant System against system overpressure.
Pressurizer Water Level
The Pressurizer High Water Level trip is provided to prevent water relief through the pressurizer
safety valves. On decreasing power the Pressurizer High Water Level trip is automatically
blocked by the loss of P-7 (a power level of approximately 10% of RATED THERMAL POWER or
a turbine inlet pressure at approximately 10% of full power equivalent); and on increasing power,
automatically reinstated by P-7.
Reactor Coolant Flow
The Reactor Coolant Low Flow trips provide core protection to prevent DNB by mitigating the
consequences of a loss of flow resulting from the loss of one or more reactor coolant pumps.
On increasing power above P-7 (a power level of approximately 10% of RATED THERMAL
POWER or a turbine inlet pressure at approximately 10% of full power equivalent), an automatic
Reactor trip will occur if the flow in more than one loop drops below 91.7% of nominal full loop
flow. Above P-8 (a power level of approximately 49% of RATED THERMAL POWER) an
automatic Reactor trip will occur if the flow in any single loop drops below 91.7% of nominal full
loop flow. Conversely, on decreasing power between P-8 and P-7, an automatic Reactor trip will
occur on low reactor coolant flow in more than one loop; and below P-7, the trip function is
automatically blocked.
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LIMITING SAFETY SYSTEM SETTINGS
BASES
REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS (Continued)
Steam Generator Water Level
The Steam Generator Water Level Low-Low trip protects the reactor from loss of heat sink in the
event of a sustained steam/feedwater flow mismatch resulting from loss of normal feedwater.
The specified Setpoint provides allowances for starting delays of the Auxiliary Feedwater System.
Steam/Feedwater Flow Mismatch and Low Steam Generator Water Level
The Steam/Feedwater Flow Mismatch in coincidence with a Steam Generator Low Water Level
trip is not used in the transient and accident analyses but is included in Table 2.2-1 to ensure the
functional capability of the specified trip settings and thereby enhance the overall reliability of the
Reactor Trip System. This trip is redundant to the Steam Generator Water Level Low-Low trip.
The Steam/Feedwater Flow Mismatch portion of this trip is activated when the steam flow
exceeds the feedwater flow by the setpoint value. The Steam Generator Low Water level portion
of the trip is activated when the setpoint value is reached, as indicated by the narrow range
instrument. These trip values include sufficient allowance in excess of normal operating values
to preclude spurious trips but will initiate a Reactor trip before the steam generators are dry.
Therefore, the required capacity and starting time requirements of the auxiliary feedwater pumps
are reduced and the resulting thermal transient on the Reactor Coolant System and steam
generators is minimized.
Undervoltage and Underfrequency - Reactor Coolant Pump Buses
The Undervoltage and Underfrequency Reactor Coolant Pump Bus trips provide core protection
against DNB as a result of complete loss of forced coolant flow. The specified Setpoints assure
a Reactor trip signal is generated before the Low Flow Trip Setpoint is reached. Time delays are
incorporated in the Underfrequency and Undervoltage trips to prevent spurious Reactor trips from
momentary electrical power transients.
On decreasing power the Undervoltage and Underfrequency Reactor Coolant Pump Bus trips are
automatically blocked by the loss of P-7 (a power level of approximately 10% of RATED
THERMAL POWER or a turbine inlet pressure at approximately 10% of full power equivalent);
and on increasing power, reinstated automatically by P-7.
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LIMITING SAFETY SYSTEM SETTINGS
BASES
REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS (Continued)
Turbine Trip
A Turbine trip initiates a Reactor trip. On decreasing power the Reactor trip from the Turbine trip
is automatically blocked by the loss of P-7 (a power level of approximately 10% of RATED
THERMAL POWER or a turbine inlet pressure at approximately 10% of full power equivalent);
and on increasing power, reinstated automatically by P-7.
Safety Injection Input from ESF
If a Reactor trip has not already been generated by the Reactor Trip System instrumentation, the
ESF automatic actuation logic channels will initiate a Reactor trip upon any signal which initiates a
Safety Injection. The ESF instrumentation channels which initiate a Safety Injection signal are
shown in Table 3.3-3.
Reactor Trip System Interlocks
The Reactor Trip System interlocks perform the following functions:
P-6

On increasing power P-6 allows the manual block of the Source Range trip (i.e.,
prevents premature block of Source Range trip), and deenergizes the high
voltage to the detectors. On decreasing power, Source Range Level trips are
automatically reactivated and high voltage restored.

P-7

On increasing power P-7 automatically enables Reactor trips on low flow in more
than one reactor coolant loop, reactor coolant pump motor undervoltage and
underfrequency, turbine trip, pressurizer low pressure and pressurizer high level.
On decreasing power, the above listed trips are automatically blocked.

P-8

On increasing power, P-8 automatically enables Reactor trips on low flow in one
or more reactor coolant loops. On decreasing power, the P-8 automatically
blocks the above listed trips.

P-10

On increasing power, P-10 allows the manual block of the Intermediate Range trip
and the Low Setpoint Power Range trip; and automatically blocks the Source
Range trip and deenergizes the Source Range high voltage power. On
decreasing power, the Intermediate Range trip and the Low Setpoint Power
Range trip are automatically reactivated. Provides input to P-7.

P-13

Provides input to P-7.

References

1. EMF-92-153(P)(A), "HTP: Departure from Nucleate Boiling Correlation for High Thermal
Performance Fuel."

2. BAW-10231P-A, Revision 1, “COPERNIC Fuel Rod Design Computer Code.”
3. ANP-10341P-A, Revision 0, “The ORFEO-GAIA and ORFEO-NMGRID Critical Heat Flux
Correlations,” September 2018.

SHEARON HARRIS - UNIT 1

B 2-7

Amendment No. 180

BASES FOR
SECTIONS 3.0 AND 4.0
LIMITING CONDITIONS FOR OPERATION
AND
SURVEILLANCE REQUIREMENTS

The BASES contained in succeeding pages summarize the
reasons for the Specifications in Sections 3.0
and 4.0, but in accordance with 10 CFR 50.36 are not
part of these Technical Specifications.

3/4.0 APPLICABILITY
BASES
The specifications of this section provide the general requirements applicable to each of the
Limiting Conditions for Operation and Surveillance Requirements within Section 3/4. In the
event of a disagreement between the requirements stated in these Technical Specifications and
those stated in an applicable Federal Regulation or Act, the requirements stated in the
applicable Federal Regulation or Act shall take precedence and shall be met. SR 4.0.2 and SR
4.0.3 apply in Chapter 6 only when invoked by a Chapter 6 Specification.
3.0.1

This specification defines the applicability of each specification in terms of defined
OPERATIONAL MODES or other specified conditions and is provided to delineate
specifically when each specification is applicable.

3.0.2

This specification defines those conditions necessary to constitute compliance with the
terms of an individual Limiting Condition for Operation and associated ACTION
requirement.

3.0.3

The specification delineates the measures to be taken for those circumstances not
directly provided for in the ACTION statements and whose occurrence would violate the
intent of a specification. Upon entering LCO 3.0.3, 1 hour is allowed to prepare for an
orderly shutdown before initiating a change in unit operation. This includes time to
permit the operator to coordinate the reduction in electrical generation with the load
dispatcher to ensure the stability and availability of the electrical grid. If at the end of
1 hour, corrective measures which would allow exiting LCO 3.0.3 are not complete, but
there is reasonable assurance that corrective measures will be completed in time to still
allow for an orderly unit shutdown, commencing a load decrease may be delayed until
that time. For example, Specification 3.5.2 requires two independent ECCS
subsystems to be OPERABLE and provides explicit ACTION requirements if one ECCS
subsystem is inoperable. Under the requirements of Specification 3.0.3, if both the
required ECCS subsystems are inoperable, within 1 hour measures must be initiated to
place the unit in at least HOT STANDBY within the next 6 hours, and in at least HOT
SHUTDOWN within the following 6 hours. As a further example, Specification 3.6.2.1
requires two Containment Spray Systems to be OPERABLE and provides explicit
ACTION requirements if one Spray System is inoperable. Under the requirements of
Specification 3.0.3, if both the required Containment Spray Systems are inoperable,
within 1 hour measures must be initiated to place the unit in at least HOT STANDBY
within the next 6 hours, in at least HOT SHUTDOWN within the following 6 hours, and in
COLD SHUTDOWN within the subsequent 24 hours. It is acceptable to initiate and
complete a reduction in OPERATIONAL MODES in a shorter time interval than required
in the ACTION statement and to add the unused portion of this allowable out-of-service
time to that provided for operation in subsequent lower OPERATION MODE(S). Stated
allowable out-of-service times are applicable regardless of the OPERATIONAL
MODE(S) in which the inoperability is discovered but the times provided for achieving a
mode reduction are not applicable if the inoperability is discovered in a mode lower than
the applicable mode. For example if the Containment Spray System was discovered to
be inoperable while in STARTUP, the ACTION Statement would allow up to 156 hours to
achieve COLD SHUTDOWN. If HOT STANDBY is attained in 16 hours rather than the
allowed 78 hours, 140 hours would still be available before the plant would be required
to be in COLD SHUTDOWN. However, if this system was discovered to be inoperable
while in HOT STANDBY, the 6 hours provided to achieve HOT STANDBY would not be
additive to the time available to achieve COLD SHUTDOWN so that the total allowable
time is reduced from 156 hours to 150 hours. Planned entry into LCO 3.0.3 should be
avoided. If it is not practicable to avoid planned entry into LCO 3.0.3, plant risk should be
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assessed and managed in accordance with 10 CFR 50.65(a)(4), and the planned entry
into LCO 3.0.3 should have less effect on plant safety than other practicable alternatives.
3.0.4

LCO 3.0.4 establishes limitations on changes in MODES or other specified conditions in
the Applicability when an LCO is not met. It allows placing the unit in a MODE or other
specified condition stated in that Applicability (e.g., the Applicability desired to be
entered) when unit conditions are such that the requirements of the LCO would not be
met, in accordance with LCO 3.0.4.a, LCO 3.0.4.b, or LCO 3.0.4.c.
LCO 3.0.4.a allows entry into a MODE or other specified condition in the Applicability
with the LCO not met when the associated ACTIONS to be entered permit continued
operation in the MODE or other specified condition in the Applicability for an unlimited
period of time. Compliance with ACTIONS that permit continued operation of the unit for
an unlimited period of time in a MODE or other specified condition provides an
acceptable level of safety for continued operation. This is without regard to the status of
the unit before or after the MODE change. Therefore, in such cases, entry into a MODE
or other specified condition in the Applicability may be made in accordance with the
provisions of the ACTIONS.
LCO 3.0.4.b allows entry into a MODE or other specified condition in the Applicability
with the LCO not met after performance of a risk assessment addressing inoperable
systems and components, consideration of the results, determination of the acceptability
of entering the MODE or other specified condition in the Applicability, and establishment
of risk management actions, if appropriate.
The risk assessment may use quantitative, qualitative, or blended approaches, and the
risk assessment will be conducted using the plant program, procedures, and criteria in
place to implement 10 CFR 50.65(a)(4), which requires that risk impacts of maintenance
activities to be assessed and managed. The risk assessment, for the purposes of LCO
3.0.4 (b), must take into account all inoperable Technical Specification equipment
regardless of whether the equipment is included in the normal 10 CFR 50.65(a)(4) risk
assessment scope. The risk assessments will be conducted using the procedures and
guidance endorsed by Regulatory Guide 1.160, “Monitoring the Effectiveness of
Maintenance at Nuclear Power Plants.” Regulatory Guide 1.160 endorses the guidance
in NUMARC 93-01, “Industry Guideline for Monitoring the Effectiveness of Maintenance
at Nuclear Power Plants.” These documents address general guidance for conduct of
the risk assessment, quantitative and qualitative guidelines for establishing risk
management actions, and example risk management actions. These include actions to
plan and conduct other activities in a manner that controls overall risk, increased risk
awareness by shift and management personnel, actions to reduce the duration of the
condition, actions to minimize the magnitude of risk increases (establishment of backup
success paths or compensatory measures), and determination that the proposed MODE
change is acceptable. Consideration should also be given to the probability of
completing restoration such that the requirements of the LCO would be met prior to the
expiration of allowed outage times that would require exiting the Applicability.
LCO 3.0.4.b may be used with single, or multiple systems and components unavailable.
NUMARC 93-01 provides guidance relative to consideration of simultaneous
unavailability of multiple systems and components.
The results of the risk assessment shall be considered in determining the acceptability of
entering the MODE or other specified condition in the Applicability, and any
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corresponding risk management actions. The LCO 3.0.4.b risk assessments do not have
to be documented.
The Technical Specifications allow continued operation with equipment unavailable in
MODE 1 for the duration of the allowed outage time. Since this is allowable, and since in
general the risk impact in that particular MODE bounds the risk of transitioning into and
through the applicable MODES or other specified conditions in the Applicability of the
LCO, the use of the LCO 3.0.4.b allowance should be generally acceptable, as long as the
risk is assessed and managed as stated above. However, there is a small subset of
systems and components that have been determined to be more important to risk and use
of the LCO 3.0.4.b allowance is prohibited. The LCOs governing these system and
components contain Notes prohibiting the use of LCO 3.0.4.b by stating that LCO 3.0.4.b
is not applicable.
LCO 3.0.4.c allows entry into a MODE or other specified condition in the Applicability with
the LCO not met based on a Note in the Specification which states LCO 3.0.4.c is
applicable. These specific allowances permit entry into MODES or other specified
conditions in the Applicability when the associated ACTIONS to be entered do not provide
for continued operation for an unlimited period of time and a risk assessment has not
been performed. This allowance may apply to all the ACTIONS or to a specific Required
Action of a Specification. The risk assessments performed to justify the use of LCO
3.0.4.b usually only consider systems and components. For this reason, LCO 3.0.4.c is
typically applied to Specifications which describe values and parameters (e.g., Reactor
Coolant System Specific Activity), and may be applied to other Specifications based on
NRC plant-specific approval.
The provisions of this Specification should not be interpreted as endorsing the failure to
exercise the good practice of restoring systems or components to OPERABLE status
before entering an associated MODE or other specified condition in the Applicability.
The provisions of LCO 3.0.4 shall not prevent changes in MODES or other specified
conditions in the Applicability that are required to comply with ACTIONS. In addition, the
provisions of LCO 3.0.4 shall not prevent changes in MODES or other specified conditions
in the Applicability that result from any unit shutdown. In this context, a unit shutdown is
defined as a change in MODE or other specified condition in the Applicability associated
with transitioning from MODE 1 to MODE 2, MODE 2 to MODE 3, MODE 3 to MODE 4,
and MODE 4 to MODE 5.
Upon entry into a MODE or other specified condition in the Applicability with the LCO not
met, LCO 3.0.1 and LCO 3.0.2 require entry into the applicable ACTIONS until the
Condition is resolved, until the LCO is met, or until the unit is not within the Applicability of
the Technical Specification.
Surveillances do not have to be performed on the associated inoperable equipment (or on
variables outside the specified limits), as permitted by SR 4.0.1. Therefore, utilizing LCO
3.0.4 is not a violation of SR 4.0.1 or SR 4.0.4 for any Surveillances that have not been
performed on inoperable equipment. However, SRs must be met to ensure OPERABILITY
prior to declaring the associated equipment OPERABLE (or variable within limits) and
restoring compliance with the affected LCO.
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This specification establishes the allowance for restoring equipment to service under
administrative controls when it has been removed from service or declared inoperable to
comply with ACTIONS. The sole purpose of this Specification is to provide an exception
to 3.0.1 (e.g., to not comply with the applicable Required Action(s)) to allow the
performance of required testing to demonstrate:
a.

The OPERABILITY of the equipment being returned to service; or

b.

The OPERABILITY of other equipment

The administrative controls ensure the time the equipment is returned to service in conflict
with the requirements of the ACTIONS is limited to the time absolutely necessary to
perform the required testing to demonstrate OPERABILITY. This Specification does not
provide time to perform any other preventive or corrective maintenance. Specification
3.0.5 should not be used in lieu of other practicable alternatives that comply with Required
Actions and that do not require changing the MODE or other specified conditions in the
Applicability in order to demonstrate equipment is OPERABLE. Specification 3.0.5 is not
intended to be used repeatedly.
An example of demonstrating equipment is OPERABLE with the Required Actions not met
is opening a manual valve that was closed to comply with Required Actions to isolate a
flowpath with excessive Reactor Coolant System (RCS) Pressure Isolation Valve (PIV)
leakage in order to perform testing to demonstrate that RCS PIV leakage is now within
limit.
Examples of demonstrating equipment OPERABILITY include instances in which it is
necessary to take an inoperable channel or trip system out of a tripped condition that was
directed by a Required Action, if there is no Required Action Note for this purpose. An
example of verifying OPERABILITY of equipment removed from service is taking a tripped
channel out of the tripped condition to permit the logic to function and indicate the
appropriate response during performance of required testing on the inoperable channel.
Examples of demonstrating the OPERABILITY of other equipment are taking an
inoperable channel or trip system out of the tripped condition 1 ) to prevent the trip
function from occurring during the performance of required testing on another channel in
the other trip system, or 2) to permit the logic to function and indicate the appropriate
response during the performance of required testing on another channel in the same trip
system.
The administrative controls in Specification 3.0.5 apply in all cases to systems or
components in Section 3 of the Technical Specifications, as long as the testing could not
be conducted while complying with the Required Actions. This includes the realignment or
repositioning of redundant or alternate equipment or trains previously manipulated to
comply with ACTIONS, as well as equipment removed from service or declared
inoperable to comply with ACTIONS.
3.0.6

3.0.6 establishes conditions under which systems described in the Technical
Specifications are considered to remain OPERABLE when required barriers are not
capable of providing their related support function(s).
Barriers are doors, walls, floor plugs, curbs, hatches, installed structures or components,
or other devices, not explicitly described in Technical Specifications, that support the
performance of the safety function of systems described in the Technical Specifications.
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This LCO states that the supported system is not considered to be inoperable solely due
to required barriers not capable of performing their related support function(s) under the
described conditions. LCO 3.0.6 allows 30 days before declaring the supported
system(s) inoperable and the LCO(s) associated with the supported system(s) not met.
A maximum time is placed on each use of this allowance to ensure that as required
barriers are found or are otherwise made unavailable, they are restored. However, the
allowable duration may be less than the specified maximum time based on the risk
assessment.
If the allowed time expires and the barriers are unable to perform their related support
function(s), the supported system’s LCO(s) must be declared not met and the Conditions
and Required Actions entered in accordance with 3.0.1.
This provision does not apply to barriers which support ventilation systems or to fire
barriers. The Technical Specifications for ventilation systems provide specific Conditions
for inoperable barriers. Fire barriers are addressed by other regulatory requirements and
associated plant programs. This provision does not apply to barriers which are not
required to support system OPERABILITY (see NRC Regulatory Issue Summary 200109, “Control of Hazard Barriers,” dated April 2, 2001.)
The provisions of 3.0.6 are justified because of the low risk associated with required
barriers not being capable of performing their related support function. This provision is
based on consideration of the following initiating event categories:
•
•
•
•
•
•
•

Loss of coolant accidents;
High energy line breaks;
Feedwater line breaks;
Internal flooding;
External flooding;
Turbine missile ejection; and
Tornado or high wind.

The risk impact of the barriers which cannot perform their related support function(s)
must be addressed pursuant to the risk assessment and management provision of the
Maintenance Rule, 10 CFR 50.65(a)(4), and the associated implementation guidance,
Regulatory Guide 1.160, “Monitoring the Effectiveness of Maintenance at Nuclear Power
Plants.” Regulatory Guide 1.160 endorses the guidance in Section 11 of NUMARC 9301, Revision 4A, “Industry Guideline for Monitoring the Effectiveness of Maintenance at
Nuclear Power Plants.” This guidance provides for the consideration of dynamic plant
configuration issues, emergent conditions, and other aspects pertinent to plant operation
with the barriers unable to perform their related support function(s). These
considerations may result in risk management and other compensatory actions being
required during the period that barriers are unable to perform their related support
function(s).
3.0.6 may be applied to one or more trains or subsystems of a system supported by
barriers that cannot provide their related support function(s), provided that risk is
assessed and managed (including consideration of the effects on Large Early Release
and from external events). If applied concurrently to more than one train or subsystem of
a multiple train or subsystem supported system, the barriers supporting each of these
trains or subsystems must provide their related support function(s) for different
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categories of initiating events. For example, 3.0.6 may be applied for up to 30 days for
more than one train of a multiple train supported system if the affected barrier for one
train protects against internal flooding and the affected barrier for the other train protects
against tornado missiles. In this example, the affected barrier may be the same physical
barrier but serve different protection functions for each train.
If during the time that 3.0.6 is being used, the required OPERABLE train or subsystem
becomes inoperable, it must be restored to OPERABLE status within 24 hours.
Otherwise, the train(s) or subsystem(s) supported by barriers that cannot perform their
related support function(s) must be declared inoperable and the associated LCOs
declared not met. This 24 hour period provides time to respond to emergent conditions
that would otherwise likely lead to entry into LCO 3.0.3 and a rapid plant shutdown,
which is not justified given the low probability of an initiating event which would require
the barrier(s) not capable of performing their related support function(s). During this 24
hour period, the plant risk associated with the existing conditions is assessed and
managed in accordance with 10 CFR 50.65(a)(4).
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Specification 4.0.1 establishes the requirement that surveillances must be met during the
OPERATIONAL MODES or other specified conditions in the Applicability for which the
requirements of the LCO apply, unless otherwise specified in the individual surveillances.
This Specification is to ensure that surveillances are performed to verify the
OPERABILITY of systems and components, and that variables are within specified limits.
Failure to meet a surveillance within the specified surveillance interval, in accordance with
Specification 4.0.2, constitutes a failure to meet an LCO. Surveillances may be performed
by means of any series of sequential, overlapping, or total steps provided the entire
surveillance is performed within the specified surveillance interval. Additionally, the
definitions related to instrument testing (e.g., CHANNEL CALIBRATION) specify that
these tests are performed by means of any series of sequential, overlapping, or total
steps.
Systems and components are assumed to be OPERABLE when the associated
surveillances have been met. Nothing in the Specification, however, is to be construed as
implying that systems or components are OPERABLE when:
a.

The systems or components are known to be inoperable, although still meeting the
surveillances; or

b.

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

Surveillances do not have to be performed when the unit is in an OPERATIONAL MODE
or other specified condition for which the requirements of the associated LCO are not
applicable, unless otherwise specified. The surveillances associated with a test exception
are only applicable when the test exception is used as an allowable exception to the
requirements of a Specification.
Unplanned events may satisfy the requirements (including applicable acceptance criteria)
for a given surveillance. In this case, the unplanned event may be credited as fulfilling the
performance of the surveillance. This allowance includes those surveillances whose
performance is normally precluded in a given OPERATIONAL MODE or other specified
condition.
Surveillances, including surveillances invoked by ACTION requirements, do not have to
be performed on inoperable equipment because the ACTION requirements define the
remedial measures that apply. Surveillances have to be met and performed in accordance
with Specification 4.0.2, prior to returning equipment to OPERABLE status.
Upon completion of maintenance, appropriate post maintenance testing is required to
declare equipment OPERABLE. This includes ensuring applicable surveillances are not
failed and their most recent performance is in accordance with Specification 4.0.2. Post
maintenance testing may not be possible in the current OPERATIONAL MODE or other
specified conditions in the Applicability due to the necessary unit parameters not having
been established. In these situations, the equipment may be considered OPERABLE
provided testing has been satisfactorily completed to the extent possible and the
equipment is not otherwise believed to be incapable of performing its function. This will
allow operations to proceed to an OPERATIONAL MODE or other specified condition
where other necessary post maintenance tests can be completed.
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H[DPSOHRIWKHXVHRI6SHFLILFDWLRQZRXOGEHDUHOD\FRQWDFWWKDWZDVQRWWHVWHGDV
UHTXLUHGLQDFFRUGDQFHZLWKDSDUWLFXODU65EXWSUHYLRXVVXFFHVVIXOSHUIRUPDQFHVRIWKH
65LQFOXGHGWKHUHOD\FRQWDFWWKHDGMDFHQWSK\VLFDOO\FRQQHFWHGUHOD\FRQWDFWVZHUH
WHVWHGGXULQJWKH65SHUIRUPDQFHWKHVXEMHFWUHOD\FRQWDFWKDVEHHQWHVWHGE\DQRWKHU
65RUKLVWRULFDORSHUDWLRQRIWKHVXEMHFWUHOD\FRQWDFWKDVEHHQVXFFHVVIXO,WLVQRW
VXIILFLHQWWRLQIHUWKHEHKDYLRURIWKHDVVRFLDWHGHTXLSPHQWIURPWKHSHUIRUPDQFHRIVLPLODU
HTXLSPHQW7KHULJRURIGHWHUPLQLQJZKHWKHUWKHUHLVDUHDVRQDEOHH[SHFWDWLRQD
6XUYHLOODQFHZLOOEHPHWZKHQSHUIRUPHGVKRXOGLQFUHDVHEDVHGRQWKHOHQJWKRIWLPH
VLQFHWKHODVWSHUIRUPDQFHRIWKH6XUYHLOODQFH,IWKH6XUYHLOODQFHKDVEHHQSHUIRUPHG
UHFHQWO\DUHYLHZRIWKH6XUYHLOODQFHKLVWRU\DQGHTXLSPHQWSHUIRUPDQFHPD\EH
VXIILFLHQWWRVXSSRUWDUHDVRQDEOHH[SHFWDWLRQWKDWWKH6XUYHLOODQFHZLOOEHPHWZKHQ
SHUIRUPHG)RU6XUYHLOODQFHVWKDWKDYHQRWEHHQSHUIRUPHGIRUDORQJSHULRGRUWKDWKDYH
QHYHUEHHQSHUIRUPHGDULJRURXVHYDOXDWLRQEDVHGRQREMHFWLYHHYLGHQFHVKRXOGSURYLGH
DKLJKGHJUHHRIFRQILGHQFHWKDWWKHHTXLSPHQWLV23(5$%/(7KHHYDOXDWLRQVKRXOGEH
GRFXPHQWHGLQVXIILFLHQWGHWDLOWRDOORZDNQRZOHGJHDEOHLQGLYLGXDOWRXQGHUVWDQGWKH
EDVLVIRUWKHGHWHUPLQDWLRQ
)DLOXUHWRFRPSO\ZLWKVSHFLILHGVXUYHLOODQFHLQWHUYDOVIRUVXUYHLOODQFHUHTXLUHPHQWVLV
H[SHFWHGWREHDQLQIUHTXHQWRFFXUUHQFH8VHRIWKHGHOD\SHULRGHVWDEOLVKHGE\
6SHFLILFDWLRQLVDIOH[LELOLW\ZKLFKLVQRWLQWHQGHGWREHXVHGUHSHDWHGO\WRH[WHQG
VXUYHLOODQFHLQWHUYDOV:KLOHXSWRKRXUVRUWKHOLPLWRIWKHVSHFLILHGVXUYHLOODQFHLQWHUYDO
LVSURYLGHGWRSHUIRUPWKHPLVVHGVXUYHLOODQFHLWLVH[SHFWHGWKDWWKHPLVVHGVXUYHLOODQFH
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APPLICABILITY
BASES
4.0.3 (Continued)
will be performed at the first reasonable opportunity. The determination of the first
reasonable opportunity should include consideration of the impact on plant risk (from
delaying the surveillance as well as any plant configuration changes required or shutting
the plant down to perform the surveillance) and impact on any analysis assumptions, in
addition to unit conditions, planning, availability of personnel, and the time required to
perform the surveillance. This risk impact should be managed through the program in
place to implement 10 CFR 50.65(a)(4) and its implementation guidance, NRC
Regulatory Guide 1.182, ‘Assessing and Managing Risk Before Maintenance Activities
at Nuclear Power Plants.’ This Regulatory Guide addresses consideration of temporary
and aggregate risk impacts, determination of risk management action thresholds, and
risk management action up to and including plant shutdown. The missed surveillance
should be treated as an emergent condition as discussed in the Regulatory Guide. The
risk evaluation may use quantitative, qualitative, or blended methods. The degree of
depth and rigor of the evaluation should be commensurate with the importance of the
component. Missed surveillances for important components should be analyzed
quantitatively. If the results of the risk evaluation determine the risk increase is
significant, this evaluation should be used to determine the safest course of action. All
missed surveillances will be placed in the licensee’s Corrective Action Program.
If a surveillance is not completed within the allowed delay period, then the equipment is
considered inoperable or the variable is considered outside the specified limits and the
time limits of the ACTION requirements for the applicable LCO begin immediately upon
expiration of the delay period. If a surveillance is failed within the delay period, then the
equipment is inoperable or the variable is outside the specified limits, and the time limits
of the ACTION requirements for the applicable LCO begin immediately upon the failure
of the surveillance.
Completion of the surveillance within the delay period allowed by this Specification, or
within the completion time of the ACTIONS, restores compliance with Specification
4.0.1.
4.0.4

SR 4.0.4 establishes the requirement that all applicable SRs must be met before entry
into a MODE or other specified condition in the Applicability.
This Specification ensures that system and component OPERABILITY requirements and
variable limits are met before entry into MODES or other specified conditions in the
Applicability for which these systems and components ensure safe operation of the unit.
The provisions of this Specification should not be interpreted as endorsing the failure to
exercise the good practice of restoring systems or components to OPERABLE status
before entering an associated MODE or other specified condition in the Applicability.
A provision is included to allow entry into a MODE or other specified condition in the
Applicability when an LCO is not met due to Surveillance not being met in accordance
with LCO 3.0.4.
However, in certain circumstances, failing to meet an SR will not result in SR 4.0.4
restricting a MODE change or other specified condition change. When a system,
subsystem, division, component, device, or variable is inoperable or outside its specified
limits, the associated SR(s) are not required to be performed, per SR 4.0.1, which states
that surveillances do not have to be performed on inoperable equipment. When
equipment is inoperable, SR 4.0.4 does not apply to the associated SR(s) since the
requirement for the SR(s) to be performed is removed. Therefore, failing to perform the
Surveillance(s) within the specified frequency does not result in an SR 4.0.4 restriction to
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APPLICABILITY
BASES
4.0.4 (Continued)
changing MODES or other specified conditions of the Applicability. However, since the
LCO is not met in this instance, LCO 3.0.4 will govern any restrictions that may (or may
not) apply to MODE or other specified condition changes. SR 4.0.4 does not restrict
changing MODES or other specified conditions of the Applicability when a Surveillance
has not been performed within the specified frequency, provided the requirement to
declare the LCO not met has been delayed in accordance with SR 4.0.3.
The provisions of SR 4.0.4 shall not prevent entry into MODES or other specified
conditions in the Applicability that are required to comply with ACTIONS. In addition, the
provisions of SR 4.0.4 shall not prevent changes in MODES or other specified conditions
in the Applicability that result from any unit shutdown. In this context, a unit shutdown is
defined as a change in MODE or other specified condition in the Applicability associated
with transitioning from MODE 1 to MODE 2, MODE 2 to MODE 3, MODE 3 to MODE 4,
and MODE 4 to MODE 5.
4.0.5

DELETED
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3/4.1 REACTIVITY CONTROL SYSTEMS
BASES
3/4.1.1 BORATION CONTROL
3/4.1.1.1 and 3/4.1.1.2 SHUTDOWN MARGIN
A sufficient SHUTDOWN MARGIN ensures that: (1) the reactor can be made subcritical from all
operating conditions, (2) the reactivity transients associated with postulated accident conditions
are controllable within acceptable limits, and (3) the reactor will be maintained sufficiently
subcritical to preclude inadvertent criticality in the shutdown condition.
SHUTDOWN MARGIN requirements vary throughout core life as a function of fuel depletion, RCS
boron concentration, and RCS Tavg. In MODES 1 and 2 the most restrictive condition occurs at
EOL, with Tavg at no load operating temperature, and is associated with a postulated steam line
break accident and resulting uncontrolled RCS cooldown. In the analysis of this accident, a
minimum SHUTDOWN MARGIN as specified in the CORE OPERATING LIMITS REPORT is
required to control the severity of the transient. Accordingly, the SHUTDOWN MARGIN
requirement is based upon this limiting condition and is consistent with FSAR safety analysis
assumptions. In MODES 3, 4, and 5, the most restrictive condition occurs at BOL, when the
boron concentration is the greatest. In these modes, the required SHUTDOWN MARGIN is
composed of a constant requirement and a variable requirement, which is a function of the RCS
critical boron concentration with all rods inserted minus the highest worth rod (ARI-HWR). The
constant SHUTDOWN MARGIN requirement is based on an uncontrolled RCS cooldown from a
steamline break accident, as is the case for MODES 1 and 2. The variable SHUTDOWN
MARGIN requirement is based on the results of boron dilution accident analyses, where the
SHUTDOWN MARGIN is varied as a function of ARI-HWR RCS critical boron concentration, to
guarantee a minimum of 15 minutes for operator action prior to a loss of SHUTDOWN MARGIN.
In modes 3, 4, and 5, the figure specified in the CORE OPERATING LIMITS REPORT (COLR)
must be used with a curve giving the required shutdown boron concentrations for various
temperatures as a function of core burnup. This cycle dependent relationship is provided for
each cycle in a pre-calculated operating data package. From this data, ARI-HWR RCS critical
boron concentration, required SHUTDOWN MARGIN, and the required boron concentration that
will preserve the SHUTDOWN MARGIN limit can be determined.
The boron dilution analysis considers the smallest RCS water volume in which unborated water is
mixed. For MODE 1-3, forced circulation provided by the reactor coolant pumps (RCPs) will mix
with the inventory in the reactor vessel and each of the reactor coolant loops. For conditions in
MODE 4 and 5 where at least one RCP is in operation, the dilution volume is equivalent to that
assumed for MODE 1-3. For other conditions in MODE 4 with only a single train of the Residual
Heat Removal (RHR) System in operation, regions of the RCS that experience reduced flow
conditions in absence of forced RCP flow are excluded from the dilution volume calculation. For
MODE 5, reactor coolant water level may be drained to an elevation below the top of the main
coolant loop piping, and at least one train of the RHR system may be operating, resulting in the
potential for a dilution event with reduced inventory. No analysis is performed for a boron dilution
event in MODE 6, since administrative controls are in place to prevent an uncontrolled boron
dilution while the unit is in the refueling mode. Required boron concentrations necessary to
satisfy acceptance criteria for the boron dilution accident are implemented by the variable
SHUTDOWN MARGIN requirements.
SHUTDOWN MARGIN verification includes the assumption that the highest worth rod remains
stuck out of the core. In the event that a rod is known to be untrippable, SDM verification must
account for the worth of the untrippable rod as well as another rod of maximum worth. However,
with all rods verified as fully inserted by two independent means, it is not necessary to account for
a stuck rod in the SHUTDOWN MARGIN calculation.
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BASES

3/4.1.1.3

MODERATOR TEMPERATURE COEFFICIENT

The limitations on moderator temperature coefficient (HTC) are provided to
ensure that the value of this coefficient remains within the limiting condition
assumed in the FSAR accident and transient analyses.
The HTC values of this specification are applicable to a specific set of plant
conditions; i.e., the positive limit is based on core conditions for all rods
withdrawn, BOL, hot zero THERMAL POWER, and the negative limit is based on core
conditions for all rods withdrawn, EOL, RATED THERMAL POWEi. Accordingly, veriflcation of HTC values at conditions other than those explicitly stated will
r•tquire extrapolation to those conditions in order to permit an accurate
comparison.
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REACTIVITY CONTROL SYSTEMS
BASES
MODERATOR TEMPERATURE COEFFICIENT (Continued)
The Surveillance Requirements for measurement of the MTC at the beginning and
near the end of the fuel cycle are adequate to confirm that the MTC remains
within its limits since this coefficient changes slowly due principally to the
reduction in RCS boron concentration associated with fuel burnup.
3/4.1.1.4 MINIMUM TEMPERATURE FOR CRITICALITY
This specification ensures that the reactor will not be made critical with the
Reactor Coolant System average temperature less than 551°F. This limitation
is required to ensure: (1) the moderator temperature coefficient is within
its analyzed temperature range, (2) the trip instrumentation is within its
normal operating range, (3) the pressurizer is capable of being in an OPERABLE
status with a steam bubble, and (4) the reactor vessel is above its minimum
RTNDT temperature•
3/4.1.2 BORATION SYSTEMS
The Boron Injection System ensures that negative reactivity control is
available during each mode of facility operation. The components required to
perform this function include: (1) borated water sources, (2) chargipg/safety
injection pumps, (3) separate flow paths, (4) boric acid transfer pumps, and
(5) an emergency power supply from OPERABLE diesel generators.
With the RCS average temperature above 350°F, a minimum of two boron injection
flow paths are required to ensure single functional capability in the event an
assumed failure renders one of the flow paths inoperable. The boration
capability of either flow path is sufficient to provide the required SHUTDOWN
MARGIN as defined by Specification 3/4.1.1.2 after xenon decay and cooldown to
200°F. The maximum expected boration capability requirement occurs at BOL
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REACTIVITY CONTROL SYSTEMS
BASES
3/4.1.2 BORATION SYSTEMS (Continued)
from full power equilibrium xenon conditions and requires 24,150 gallons of water with a boron
concentration within the limits specified in the Core Operating Limits Report be maintained in the
boric acid storage tanks or 436,000 gallons of water with a boron concentration within the limits
specified in the Core Operating Limits Report be maintained in the refueling water storage tank
(RWST).
With the RCS temperature below 350°F, one boron injection flow path is acceptable without single
failure consideration on the basis of the stable reactivity
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REACTIVITY CONTROL SYSTEMS
BASES
BORATION SYSTEMS (Continued)
condition of the reactor and the additional restrictions prohibiting CORE ALTERATIONS and
positive reactivity changes in the event the single boron injection flow path becomes inoperable.
The limitation for a maximum of one charging/safety injection pump (CSIP) to be OPERABLE and
the Surveillance Requirement to verify all CSIPs except the required OPERABLE pump to be
inoperable below 325°F provides assurance that a mass addition pressure transient can be
relieved by the operation of a single PORV.
The boron capability required below 200°F is sufficient to provide the required SHUTDOWN
MARGIN as defined by Specification 3/4.1.1.2 after xenon decay and cooldown from 200°F to
140°F. This condition requires either 7150 gallons of water with a boron concentration within the
limits specified in the Core Operating Limits Report be maintained in the boric acid storage tanks
or 106,000 gallons of water with a boron concentration within the limits specified in the Core
Operating Limits Report be maintained in the RWST.
The gallons given above are the amounts that need to be maintained in the tank in the various
circumstances. To get the specified indicated levels used for surveillance testing, each value
had added to it an allowance for the unusable volume of water in the tank, allowances for other
identified needs, and an allowance for possible instrument error. In addition, for human factors
purposes, the percent indicated levels were then raised to either the next whole percent or the
next even percent and the gallon figures rounded off. This makes the LCO values conservative
to the analyzed values.
The limits on contained water volume and boron concentration of the RWST also ensure a pH
value of between 7.0 and 11.0 for the solution recirculated within containment after a LOCA.
This pH band minimizes the evolution of iodine and minimizes the effect of chloride and caustic
stress corrosion on mechanical systems and components.
The BAT minimum temperature of 65°F ensures that boron solubility is maintained for
concentrations of at least the 7750 ppm limit. The RWST minimum temperature is consistent
with the STS value and is based upon other considerations since solubility is not an issue at the
specified concentration levels. The RWST high temperature was selected to be consistent with
analytical assumptions for containment heat load.
The OPERABILITY of one Boron Injection System during REFUELING ensures that this system
is available for reactivity control while in MODE 6.
3/4.1.3 MOVABLE CONTROL ASSEMBLIES
The specifications of this section ensure that: (1) acceptable power distribution limits are
maintained, (2) the minimum SHUTDOWN MARGIN is maintained, and (3) the potential effects of
rod misalignment on associated accident analyses are limited. OPERABILITY of the control rod
position indicators is required to determine control rod positions and thereby ensure compliance
with the control rod alignment and insertion limits.
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REACTIVITY CONTROL SYSTEMS
BASES
MOVABLE CONTROL ASSEMBLIES (Continued)
The OPERABILITY (i.e., trippability) of the shutdown and control rods is an initial assumption in all
safety analyses that assume rod insertion upon reactor trip. Maximum rod misalignment is an
initial assumption in the safety analysis that directly affects core power distributions and
assumptions of available SDM.
The limits on shutdown or control rod alignments ensure that the assumptions in the safety
analysis will remain valid. The requirements on control rod OPERABILITY ensure that upon
reactor trip, the assumed reactivity will be available and will be inserted. The control rod
OPERABILITY requirements (i.e., trippability) are separate from the alignment requirements,
which ensure that the rod cluster control assemblies and banks maintain the correct power
distribution and rod alignment. The rod OPERABILITY requirement is satisfied provided the rod
will fully insert in the required rod drop time assumed in the safety analysis. Rod control
malfunctions that result in the inability to move a rod (e.g., rod lift coil failures), but that do not
impact trippability, do not result in rod Inoperability. Expeditious action will be taken to determine if
rod immovability is caused by an electrical problem in the rod control system.
The ACTION statements which permit limited variations from the basic requirements are
accompanied by additional restrictions which ensure that the original design criteria are met.
Misalignment of a rod requires measurement of peaking factors and a restriction in THERMAL
POWER. These restrictions provide assurance of fuel rod integrity during continued operation.
In addition, those safety analyses affected by a misaligned rod are reevaluated to confirm that the
results remain valid during future operation.
The maximum rod drop time restriction is consistent with the assumed rod drop time used in the
safety analyses. Measurement with Tavg greater than or equal to 551°F and with all reactor
coolant pumps operating ensures that the measured drop times will be representative of insertion
times experienced during a Reactor trip at operating conditions.
Control rod positions and OPERABILITY of the rod position indicators are required to be verified
at the frequency specified in the Surveillance Frequency Control Program with more frequent
verifications required if an automatic monitoring channel is inoperable. These verification
frequencies are adequate for assuring that the applicable LCOs are satisfied.
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3/4.2 POWER DISTRIBUTION LIMITS
BASES
The specifications of this section provide assurance of fuel integrity during Condition I (Normal
Operation) and II (Incidents of Moderate Frequency) events by: (1) maintaining the minimum
DNBR in the core greater than or equal to the design DNBR value during normal operation and in
short-term transients, and (2) limiting the fission gas release, fuel pellet temperature, and cladding
mechanical properties to within assumed design criteria. In addition, limiting the peak linear
power density during Condition I events provides assurance that the initial conditions assumed for
the LOCA analyses are met and the ECCS acceptance criteria limit of 2200°F is not exceeded.
The definitions of certain hot channel and peaking factors as used in these specifications are as
follows:

∆

( , , )

Heat Flux Hot Channel Factor, is defined as the maximum local fuel rod linear
power density divided by the average fuel rod linear power density, assuming
nominal fuel pellet and fuel rod dimensions. Therefore,
( , , ) is a measure
of the maximum power density at elevation Z for each radial location (X,Y).

( , )

Nuclear Enthalpy Rise Hot Channel Factor, is defined as the ratio of the integral of
the linear power along a fuel rod to the average integrated fuel rod power.
Therefore, ∆ ( , ) is a measure of the total power produced in a fuel rod at each
radial location (X,Y).

3/4.2.1 AXIAL FLUX DIFFERENCE
AXIAL FLUX DIFFERENCE (AFD) is a measure of the axial power distribution skewing to either
the top or bottom half of the core. The AFD is sensitive to many core related parameters such as
control bank positions, core power level, axial burnup, axial xenon distribution, and, to a lesser
extent, reactor coolant temperature and boron concentration. AFD limits are included in the
CORE OPERATING LIMITS REPORT.
The allowed range of the AFD is used in the nuclear design process to confirm that operation
within these limits produces core peaking factors and axial power distributions that meet safety
analysis requirements. AFD limits are developed based on the core operating limits
(maneuvering analysis) methodology described in DPC-NE-2011-P-A. The maneuvering
analysis uses a three-dimensional nodal reactor model to calculate a set of power distributions at
several points in the core life. Power distributions are calculated with abnormal xenon
distributions to ensure predicted power distributions are conservative with respect to those
expected to occur. Peaking factors from these power distributions are then evaluated against
various thermal limits. This evaluation then confirms the adequacy of current power dependent
AFD limits, rod insertion limits, and the F(ΔI) penalty functions for Overpower ΔT and the
Overtemperature ΔT RPS trip functions, or provides the bases for establishing new limits. The
development of operational AFD limits and the F(ΔI) functions are established such to exclude the
power distributions that exceed the respective thermal limits.
The limits on the AFD ensure that the Heat Flux Hot Channel Factor ( ( , , )) is not exceeded
during either normal operation or in the event of xenon redistribution following power changes.
The limits on the AFD also restrict the range of power distributions that are used as initial
conditions in the analyses of Condition II, III, or IV events. This ensures that the fuel cladding
integrity is maintained within respective limits for these postulated accidents. The most
important Condition III or IV event is the LOCA. The most important Condition II events include
loss of flow, uncontrolled bank withdrawal, and boration or dilution accidents. Condition II and III
accidents simulated to begin from within the AFD limits are used to confirm the adequacy of the
Overpower ΔT and Overtemperature ΔT trip setpoints.
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POWER DISTRIBUTION LIMITS
BASES
AXIAL FLUX DIFFERENCE (Continued)
Although the maneuvering analysis defines limits that must be met to satisfy safety analyses,
typically a target operating band is used to control axial power distribution in day to day operation.
This requires that the AFD be controlled within a narrow tolerance band around a burnup
dependent target. The constant target band is typically smaller and lies within the maneuvering
analysis operating space. Control within the constant target band constrains the variation of
axial xenon and power distributions during normal operation and unit maneuvers.
The computer determines the one-minute average of each of the OPERABLE excore detector
outputs and provides an alarm message immediately if the AFD for two or more OPERABLE
excore channels are outside the AFD limits specified in the COLR. These alarms are active
when power is greater than 50% of RATED THERMAL POWER.

SHEARON HARRIS - UNIT 1

B 3/4 2-2

Amendment No. 171

POWER DISTRIBUTION LIMITS
BASES
3/4.2.2 AND 3/4.2.3 HEAT FLUX HOT CHANNEL FACTOR AND NUCLEAR
ENTHALPY RISE HOT CHANNEL FACTOR
The limits on heat flux hot channel factor and enthalpy rise hot channel factor ensure that: (1) the
design limits on peak local power density and minimum DNBR are not exceeded and (2) in the
event of a LOCA the peak fuel clad temperature will not exceed the 2200°F ECCS acceptance
criteria limit.
( , ) and
( , , ) are not directly measurable but are inferred from a power distribution
( , , ) will normally
map obtained with the movable incore detector system. ∆ ( , ) and
only be determined periodically as specified in Specifications 4.2.2 and 4.2.3 and in accordance
with the Surveillance Frequency Control Program. This periodic surveillance is sufficient to
ensure that the limits are maintained provided:
∆

a.

Control rods in a single group move together with no individual rod insertion
differing by more than ± 12 steps, indicated, from the group demand position;

b.

Control rod groups are sequenced with overlapping groups as described in
Specification 3.1.3.6;

c.

The control rod insertion limits of Specifications 3.1.3.5 and 3.1.3.6 are
maintained; and

d.

The axial power distribution, expressed in terms of AXIAL FLUX DIFFERENCE, is
maintained within the limits.

( , ) will be maintained within its limits provided Conditions a. through d. above are
maintained.
∆

∆

( , ) shall be limited by the following relationship:
∆

( , ) ≤

∆

( , )

( , ) is defined as the measured radial peak
is defined as the steady state maximum allowable radial peak
∆ ( , )
defined in the COLR.

where:

∆

limit defines the coolant flow channel with the maximum enthalpy rise required
The ∆ ( , )
to prevent fuel design criteria from being exceeded. This channel has the highest probability for
limits are maximum allowable radial peak (MARP) limits. MARP limits are
DNB. ∆ ( , )
constant DNBR limits which are a function of both the magnitude and location of the axial peak
limit.
F(Z), therefore, justifying the X,Y dependence of the ∆ ( , )
The limiting value,
relationship:
∆

where:

( , )

∆

( , )

, is also power dependent and can be described by the following

= MARP(X,Y) * [1.0 + (1/RRH) * (1.0 – P)]

MARP(X,Y) is the maximum allowable radial peaks provided in the COLR,
P is the ratio of THERMAL POWER to RATED THERMAL POWER, and
RRH is the amount by which allowable THERMAL POWER must be reduced for
each 1% that ∆ ( , ) exceeds the limit. The specific value is contained in the
COLR.
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POWER DISTRIBUTION LIMITS
BASES
HEAT FLUX HOT CHANNEL FACTOR AND NUCLEAR ENTHALPY RISE HOT CHANNEL
FACTOR (Continued)
With ∆ ( , ) exceeding its limit, THERMAL POWER must be reduced by RRH%, along with
additional adjustments to the reactor protection system required to ensure continued protection of
DNBR design limits. Specifically, the Power Range Neutron Flux – High Trip Setting trip function
Setpoint is reduced by ≥ RRH% for each 1% that ∆ ( , ) exceeds the limit, and the
Overtemperature ΔT Trip Setpoint (K1) by ≥ TRH for each 1% that ∆ ( , ) exceeds the limit.
Surveillance Requirement 4.2.3.2.a states that ∆ ( , ) shall be within its steady state limit,
, described above. The nuclear design process includes calculations performed to
∆ ( , )
determine that the core can be operated within the ∆ ( , ) limits. Because flux maps are
taken in steady state conditions, the variations in power distribution resulting from normal
operational maneuvers are not present in the flux map data. These variations are, however,
conservatively calculated by considering a wide range of unit maneuvers in normal operation.
The maximum peaking factor increase over steady state values is determined to prevent DNB
, which is verified by Surveillance
during transient conditions. This limit is ∆ ( , )
Requirement 4.2.3.2.b. This Surveillance compares the measured ∆ ( , ) to the Surveillance
limit to ensure that safety analysis limits are maintained. Surveillance Requirement 4.2.3.2.c
requires an evaluation of the trend in ∆ ( , ) , by extrapolation to +31 EFPD beyond the most
evaluated at +31 EFPD burnup, to account for any
recent measurement, against ∆ ( , )
limit to be exceeded before
increase in ∆ ( , ) that may occur and cause the ∆ ( , )
evaluation. As a result of this evaluation, either ∆ ( , )
the next required ∆ ( , )
is reverified with ∆ ( , ) increased by a factor specified in the COLR, or Surveillance
Requirement 4.2.3.2.b is repeated prior to the time at which the extrapolated margin becomes
zero.
An uncertainty for measured radial peaks applicable to ∆ ( , ) is specified in the COLR. If
, then a value of
this uncertainty is already accounted for in the surveillance limit ∆ ( , )
zero may be specified.
When an
( , , ) measurement is taken, an allowance for both experimental error and
manufacturing tolerance must be made. An allowance of 5% is appropriate for a full-core map
taken with the Incore Detector Flux Mapping System, and a 3% allowance is appropriate for
manufacturing tolerance.
Limits on
( , , ) preserve the value of the initial total peaking factor assumed in the accident
analysis.
( , , ) limits assumed in the LOCA analysis are typically most limiting, ensuring
that fuel design criteria for peak cladding temperature are not violated.
( , , ) is measured periodically using the incore detector system. These measurements are
generally taken with the core at, or near, steady state conditions. Using the measured
( , , ).
three-dimensional power distributions, it is possible to derive a measured value for
However, because this value represents a steady state condition, it does not include the
variations in the value of
( , , ) that are present during nonequilibrium situations. To
account for these possible variations, the
( , , ) limit is reduced by pre-calculated factors to
account for perturbations from steady state conditions to the operating limits. Core monitoring
and control under non-steady state conditions are accomplished by operating the core within the
limits of the appropriate LCOs, including the limits on the AXIAL FLUX DIFFERENCE of
Specification 3.2.1 and ROD INSERTION of Specifications 3.1.3.5 and 3.1.3.6.
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HEAT FLUX HOT CHANNEL FACTOR AND NUCLEAR ENTHALPY RISE HOT CHANNEL
FACTOR (Continued)
Measured
•

•

•

( , , ) is compared against three limits per Surveillance Requirement 4.2.2.2.c:

( ) ∗ ( ), where P is the fraction of RATED THERMAL
A steady-state limit,
POWER, K(Z) is the normalized
as a function of core height, and K(BU) is the
normalized
as a function of burnup. K(Z) and K(BU) are both specified in the
COLR.
( , , ) , which is the cycle dependent maximum
A transient operational limit,
allowable design peaking factor ensuring that the
( , , ) limit will be preserved for
operation within the AXIAL FLUX DIFFERENCE limits of Specification 3/4.2.1 and ROD
( , , ) comprises
INSERTION LIMITS of Specifications 3.1.3.5 and 3.1.3.6.
pre-calculated factors accounting for perturbations from steady state conditions to the
operating limits.
( , , ) , which is the cycle dependent maximum
A transient reactor protection limit,
allowable design peaking factor which ensures that the centerline fuel melt limit will be
preserved for Condition I and II transients.
( , , )
comprises pre-calculated
factors accounting for perturbations from steady state conditions to the operating limits.

Measured
( , , ) is either increased by factors to account for both manufacturing tolerances
and measurement uncertainty prior to comparison with the limit, or these factors are included in
the
( , , ) and
( , , )
surveillance limits specified in the COLR.
Per Surveillance Requirement 4.2.2.2.d, an
( , , ) measurement is required after a power
rise of ≥ 10% RTP over the THERMAL POWER at which it was last verified to be in limits, or at the
frequency specified in the Surveillance Frequency Control Program, whichever occurs first. This
surveillance requirement is modified by a note applicable to the first power ascension after
refueling, stating that THERMAL POWER may be increased until an equilibrium power level has
( , , ) could
been achieved at which a power distribution map can be obtained. Because
not have previously been measured in this reload core, power may be increased to RTP prior to
an equilibrium verification of
( , , ) provided one or more measurements of
( , , ) are
performed at various power levels during startup physics testing. This ensures that some
( , , ) is made at a lower power level at which adequate margin is
determination of
available before going to full power operation. The frequency condition is not intended to require
verification of these parameters after every 10% increase in power level above the last
verification. It only requires verification after a power level is achieved for extended operation
( , , ) was last measured.
that is 10% higher than the power at which
Surveillance Requirement 4.2.2.2.e requires evaluations of the trend in
( , , ), by
extrapolation to +31 EFPD beyond the most recent measurement, against
( , , ) and
( , , )
evaluated at +31 EFPD burnup, to account for any increase in
( , , ) that
may occur and cause a limit to be exceeded before the next required surveillance. As a result of
this evaluation, either limits are reverified with
( , , ) increased by a factor specified in the
COLR, or Surveillance Requirement 4.2.2.2.c is repeated prior to the time at which the
extrapolated margin becomes zero.
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BASES
HEAT FLUX HOT CHANNEL FACTOR AND NUCLEAR ENTHALPY RISE HOT CHANNEL
FACTOR (Continued)
( , , ) exceeding a surveillance limit, certain Required Actions are specified,
With
depending on the limit exceeded, to preserve power distributions assumed in the safety analysis:
•

With
( , , ) exceeding its steady state limit, THERMAL POWER, the Power Range
Neutron Flux – High Trip Setting, and the Overpower ΔT Trip Setpoint (K4) are each
reduced at least 1% for each 1%
( , , ) exceeds the limit.

•

( , , ) exceeding its transient Operational limit
( , , ) , the Power Range
With
Neutron Flux – High Trip Setting and the Overpower ΔT Trip Setpoint (K4) are each
reduced at least 1% for each 1%
( , , ) exceeds the limit. AFD limits and
THERMAL POWER are reduced by the amounts specified in the COLR.

•

( , , ) exceeding its transient Reactor Protection System limit
( , , ) ,
With
the Overpower ΔT f2(ΔI) breakpoints are reduced by KSLOPE for each 1%
( , , )
exceeds the limit, where KSLOPE is specified in the COLR.

( , , ) evaluations are not applicable for the following axial core regions, measured in
percent of core height:
1.

Lower core region from 0 to 10%, inclusive.

2.

Upper core region from 90 to 100%, inclusive.

The top and bottom 10% of the core are excluded from the evaluation because of the low
probability that these regions would be more limiting in the safety analyses and because of the
difficulty of making a precise measurement in these regions.
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3/4.2.4 QUADRANT POWER TILT RATIO
The QUADRANT POWER TILT RATIO limit assures that gross changes in the radial power
distribution are identified such that the power distribution satisfies the design values used in the
safety analysis. Radial power distribution measurements are made during STARTUP testing
and periodically during power operation.
The limit of 1.02, at which corrective action is required, provides DNB and linear heat generation
rate protection with x-y plane power tilts. The relationship between this limit and a power
peaking penalty for thermal limits calculations is determined and subsequently applied in safety
analyses.
The 2-hour time allowance for operation with a tilt condition greater than 1.02 but less than 1.09 is
provided to allow identification and correction of a dropped or misaligned control rod. In the
event such action does not correct the tilt, the margin for uncertainty on FQ is reinstated by
reducing the maximum allowed power by 3% for each percent of tilt in excess of 1.02.
For purposes of monitoring QUADRANT POWER TILT RATIO when one excore detector is
inoperable, the movable incore detectors are used to confirm that the normalized symmetric
power distribution is consistent with the QUADRANT POWER TILT RATIO. The incore detector
monitoring is done with a full incore flux map or two sets of four symmetric thimbles. The
preferred sets of four symmetric thimbles is a unique set of eight detector locations. These
locations are C-8, E-5, E-11, H-3, H-13, L-5, L-11, N-8. If other locations must be used, a special
report to NRC should be submitted within 30 days in accordance with 10CFR50.4.
3/4.2.5 DNB PARAMETERS
The limits on the DNB-related parameters assure that each of the parameters are maintained
within the normal steady-state envelope of operation assumed in the transient and accident
analyses. The limits are consistent with the initial FSAR assumptions and have been analytically
demonstrated adequate to maintain a minimum DNBR that is equal to or greater than the design
DNBR value throughout each analyzed transient. The indicated Tavg value and the indicated
pressurizer pressure value are compared to the analytical limits specified in the COLR.
When RCS flow rate is measured, an additional allowance is necessary prior to comparison with
the limit of Specification 3.2.5.c. Specifically for the precision calorimetric heat balance, a normal
RCS flow rate error of 2.1% will be included.
Potential fouling of the feedwater venturi, which might not be detected, could bias the result from
the precision heat balance in a non-conservative manner. Therefore, a penalty of 0.1% for
undetected fouling of the feedwater venturi, raises the nominal flow measurement allowance to
2.2% for no venturi fouling. Any fouling which might bias the RCS flow rate measurement
greater than 0.1% can be detected by monitoring and trending various plant parameters.

Revision 1
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POWER DISTRIBUTION LIMITS
BASES
3/4.2.5 DNB PARAMETERS (Continued)
If detected, action shall be taken before performing subsequent precision heat balance
measurements, i.e. either the effect of the fouling shall be quantified and compensated for in the
RCS flow rate measurement or the venturi shall be cleaned to eliminate the fouling.
Surveillance 4.2.5.1 ensures that temperature and pressure parameters, through instrument
readout, are restored within their respective limits following load changes and other expected
transient operation. The periodic surveillance of indicated RCS flow is intended to detect flow
degradation.
Surveillance 4.2.5.2 allows entry into MODE 1, without having performed the surveillance, and
placement of the unit in the best condition for performing the surveillance. Measurement of RCS
flow rate by performance of a precision calorimetric heat balance allows the installed RCS flow
instrumentation to be calibrated and verifies that the actual RCS flow rate is greater than or equal
to the minimum required RCS flow rate. The surveillance frequency is controlled under the
Surveillance Frequency Control Program and reflects the importance of verifying flow following a
refueling outage, where work activities were performed that could affect RCS flow. Performance
of a precision calorimetric at other times are unnecessary unless changes were introduced that
would substantially reduce RCS flow and are likely to produce non-conservative results. The
surveillance requirement to perform the precision calorimetric within 24 hours after exceeding
95% RTP is intended to stress the importance of collecting plant flow data as soon as practical
after reaching a stable power level that is sufficient for performing the test and in recognition that
some plants have experienced feedwater venturi fouling and other phenomena that are more
probable as time elapses. If the precision calorimetric data can not be collected in the required
time period, it is necessary to reduce power to less than 95% RTP until preparations are complete
for collecting precision calorimetric data. Reducing power to less than 95%, resets the allowable
time period requirement to perform the precision calorimeter within 24 hours after exceeding 95%
RTP.
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3/4.3.1 AND 3/4.3.2 REACTOR TRIP SYSTEM INSTRUMENTATION AND ENGINEERED
SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION
The OPERABILITY of the Reactor Trip System and the Engineered Safety Features Actuation
System instrumentation and interlocks ensures that: (1) the associated ACTION and/or Reactor
trip will be initiated when the parameter monitored by each channel or combination thereof
reaches its Setpoint (2) the specified coincidence logic and sufficient redundancy is maintained to
permit a channel to be out-of-service for testing or maintenance consistent with maintaining an
appropriate level of reliability of the Reactor Trip System and Engineered Safety Features
Actuation System instrumentation, and (3) sufficient system functional capability is available from
diverse parameters.
The OPERABILITY of these systems is required to provide the overall reliability, redundancy, and
diversity assumed available in the facility design for the protection and mitigation of accident and
transient conditions. The integrated operation of each of these systems is consistent with the
assumptions used in the safety analyses. The Surveillance Requirements specified for these
systems ensure that the overall system functional capability is maintained comparable to the
original design standards. The periodic surveillance tests are sufficient to demonstrate this
capability. Surveillance intervals have been determined in accordance with the Surveillance
Frequency Control Program and surveillance and maintenance outage times have been
determined in accordance with WCAP-10271, "Evaluation of Surveillance Frequencies and Out of
Service Times for the Reactor Protection Instrumentation System," and supplements to that
report as approved by the NRC and documented in the SERs and SSER (letters to J. J. Sheppard
from Cecil O. Thomas dated February 21, 1985; Roger A. Newton from Charles E. Rossi dated
February 22, 1989; and Gerard T. Goering from Charles E. Rossi dated April 30, 1990).
The Engineered Safety Features Actuation System Instrumentation Trip Setpoints specified in
Table 3.3-4 are the nominal values at which the bistables are set for each functional unit. A
Setpoint is considered to be adjusted consistent with the nominal value when the "as measured"
Setpoint is within the band allowed for calibration accuracy. For example, if a bistable has a trip
setpoint of ≤100%, a span of 125%, and a calibration accuracy of ±0.50%, then the bistable is
considered to be adjusted to the trip setpoint as long as the "as measured" value for the bistable is
≤100.62%.
To accommodate the instrument drift assumed to occur between operational tests and the
accuracy to which Setpoints can be measured and calibrated, Allowable Values for the Setpoints
have been specified in Table 3.3-4. Operation with Setpoints less conservative than the Trip
Setpoint but within the Allowable Value is acceptable since an allowance has been made in the
safety analysis to accommodate this error. An optional provision has been included for
determining the OPERABILITY of a channel when its Trip Setpoint is found to exceed the
Allowable Value. The methodology of this option utilizes the "as measured" deviation from the
specified calibration point for rack and sensor components in conjunction with a statistical
combination of the other uncertainties of the instrumentation to measure the process variable and
the uncertainties in calibrating the instrumentation. In Equation 3.3-1, Z + R + S ≤ TA, the
interactive effects of the errors in the rack and the sensor, and the "as measured" values of the
errors are considered. Z, as specified in Table 3.3-4, in percent span, is the statistical summation
of errors assumed in the analysis excluding those associated with the sensor and rack drift and
the accuracy of their measurement. TA or Total Allowance is the difference, in percent span,
between the trip setpoint and the value used in the analysis for the actuation. R or Rack Error is
the "as measured" deviation, in the percent span, for the affected channel from the specified Trip
Setpoint. S or Sensor Error is either the "as measured" deviation of the sensor from its calibration
point or the value specified in Table 3.3-4, in percent span, from the analysis assumptions. Use of
Equation 3.3-1 allows for a sensor draft factor, an increased rack drift factor, and provides a
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threshold value for determination of OPERABILITY.
The methodology to derive the Trip Setpoints is based upon combining all of the uncertainties in
the channels. Inherent to the determination of the Trip Setpoints are the magnitudes of these
channel uncertainties. Sensor and rack instrumentation utilized in these channels are expected to
be capable of operating within the allowances of these uncertainty magnitudes. Rack drift in
excess of the Allowable Value exhibits the behavior that the rack has not met its allowance. Being
that there is a small statistical chance that this will happen, an infrequent excessive drift is
expected. Rack or sensor drift, in excess of the allowance that is more than occasional, may be
indicative of more serious problems and should warrant further investigation.
Engineered Safety Features Actuation System Instrumentation Trip Setpoints and TSTF-493-A,
Option A
This section applies only to the Functional Units to which Notes 1 and 2 in the Trip Setpoint
Column are applicable. Those Functional Units have revisions in accordance with Technical
Specification Task Force Traveler 493-A (TSTF-493-A), Revision 4, “Clarify Application of
Setpoint Methodology for LSSS Functions,” Option A. Those Functional Units are limited to
Functional Unit 6.e, Auxiliary Feedwater, Loss of Offsite Power Start Motor-Driven Pumps and
Turbine-Driven Pumps. Because HNP TS Table 3.3-4, Functional Unit 6.e refers to TS Table
3.3-4, Item 9 for all Loss-of-Offsite Trip Setpoint and Allowable Values, the two Notes are applied
to TS Table 3.3-4, Functional Unit 9.a.
Notes 1 and 2 have been added to Table 3.3-4 that require verifying both trip setpoint setting
as-found and as-left values during surveillance testing. In accordance with 10 CFR 50.36, these
functions are Limiting Safety System Settings. Adding test requirements ensures that instruments
will function as required to initiate protective systems or actuate mitigating systems at the point
assumed in the applicable safety analysis. These notes address NRC staff concerns with
Technical Specification Allowable Values. Specifically, calculated Allowable Values may be
non-conservative depending upon the evaluation of instrument performance history, and the
as-left requirements of the calibration procedures could have an adverse effect on equipment
operability. In addition, using Allowable Values as the limiting setting for assessing instrument
channel operability may not be fully in compliance with the intent of 10 CFR 50.36, and the
existing surveillance requirements would not provide adequate assurance that instruments will
always actuate safety functions at the point assumed in the applicable safety analysis. In the
Harris Technical Specifications, the term Trip Setpoint is analogous to Nominal Trip Setpoint
(NTSP) in TSTF-493-A, Option A.
Note 1 requires a channel performance evaluation when the as-found setting is outside its
as-found tolerance. The performance evaluation verifies that the channel will continue to behave
in accordance with safety analysis and instrument performance assumptions in the setpoint
methodology. The purpose of this evaluation is to provide confidence in the performance prior to
returning the channel to service. If the as-found setting is non-conservative with respect to the
Allowable Value, the channel is inoperable. If the as-found setting is conservative with respect to
the Allowable Value but is outside the as-found tolerance band, the channel is OPERABLE but
degraded. The degraded channel condition will be further evaluated during performance of the
surveillance. This evaluation will consist of resetting the channel setpoint to within the as-left
tolerances applicable to the actual setpoint implemented in the surveillance procedures (field
setting), and evaluating the channel response. If the channel is functioning as required and is
expected to pass the next surveillance, then the channel is OPERABLE and can be restored to
service at the completion of the surveillance. After the surveillance is completed, the channel
as-found condition is entered into the corrective action program for further analysis and trending.
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Note 2 requires that the as-left channel setting be reset to a value that is within the as-left
tolerances about the Trip Setpoint in Table 3.3-4 or within as-left tolerances about a more
conservative actual (field) setpoint. As-left channel settings outside the as-left tolerances of
PLP-106 and the surveillance procedures cause the channel to be INOPERABLE.
A tolerance is necessary because no device perfectly measures the process. Additionally, it is not
possible to read and adjust a setting to an absolute value due to the readability and/or accuracy of
the test instruments or the ability to adjust potentiometers. The as-left tolerance is considered in
the setpoint calculation. Failure to set the actual plant trip setpoint to within as-left the tolerances
of the NTSP or within as-left tolerances of a more conservative actual field setpoint would
invalidate the assumptions in the setpoint calculation, because any subsequent instrument drift
would not start from the expected as-left setpoint. The determination will consider whether the
instrument is degraded or is capable of being reset and performing its specified safety function.
If the channel is determined to be functioning as required (i.e., the channel can be adjusted to
within the as-left tolerance and is determined to be functioning normally based on the
determination performed prior to returning the channel to service), then the channel is
OPERABLE and can be restored to service. If the as-left instrument setting cannot be returned to
a setting within the prescribed as-left tolerance band, the instrument would be declared
inoperable.
The methodologies for calculating the as-found tolerances and as-left tolerances about the Trip
Setpoint or more conservative actual field setpoint are specified in EGR-NGGC-0153,
“Engineering Instrument Setpoints,” which is incorporated by reference into the FSAR. The
actual field setpoint and the associated as-found and as-left tolerances are specified in PLP-106,
the applicable section of which is incorporated by reference into the FSAR.
Limiting Trip Setpoint (LTSP) is generic terminology for the setpoint value calculated by means of
the setpoint methodology documented in EGR-NGGC-0153. HNP uses the plant-specific term
NTSP in place of the generic term LTSP. The NTSP is the LTSP with margin added, and is always
equal to or more conservative than the LTSP. The NTSP may use a setting value that is more
conservative than the LTSP, but for Technical Specification compliance with 10 CFR 50.36, the
plant-specific setpoint term NTSP is cited in Note 2. The NTSP meets the definition of a Limiting
Safety System Setting per 10 CFR 50.36 and is a predetermined setting for a protective channel
chosen to ensure that automatic protective actions will prevent exceeding Safety Limits during
normal operation and design basis anticipated operational occurrences, and assist the
Engineered Safety Features Actuation System in mitigating the consequences of accidents. The
Allowable Value is the least conservative value of the as-found setpoint that the channel can have
when tested, such that a channel is OPERABLE if the as-found setpoint is within the as-found
tolerance and is conservative with respect to the Allowable Value during a CHANNEL
CALIBRATION or CHANNEL OPERATIONAL TEST. As such, the Allowable Value differs from
the NTSP by an amount greater than or equal to the expected instrument channel uncertainties,
such as drift, during the surveillance interval. In this manner, the actual NTSP setting ensures that
a Safety Limit is not exceeded at any given point of time as long as the channel has not drifted
beyond expected tolerances during the surveillance interval. Although the channel is OPERABLE
under these circumstances, the trip setpoint must be left adjusted to a value within the as-left
tolerance band, in accordance with uncertainty assumptions stated in the setpoint methodology
(as-left criteria), and confirmed to be operating within the statistical allowances of the uncertainty
terms assigned (as-found criteria).
Field setting is the term used for the actual setpoint implemented in the plant surveillance
procedures, where margin has been added to the calculated field setting. The as-found and
as-left tolerances apply to the field settings implemented in the surveillance procedures to confirm
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channel performance. A trip setpoint may be set more conservative than the NTSP as
necessary in response to plant conditions. However, in this case, the instrument operability must
be verified based on the field setting and not the NTSP.
The measurement of response time at the frequencies specified in the Surveillance Frequency
Control Program provides assurance that the reactor trip and the Engineered Safety Features
actuation associated with each channel is completed within the time limit assumed in the safety
analyses. No credit was taken in the analyses for those channels with response times indicated
as not applicable. Response time may be demonstrated by any series of sequential, overlapping,
or total channel test measurements provided that such tests demonstrate the total channel
response time as defined. Response time may be verified by actual response time tests in any
series of sequential, overlapping or total channel measurements; or by the summation of
allocated sensor, signal processing and actuation logic response times with actual response time
tests on the remainder of the channel. Allocations for sensor response times may be obtained
from: (1) historical records based on acceptable response time tests (hydraulic, noise or power
interrupt tests); (2) inplace, onsite, or offsite (e.g., vendor) test measurements; or (3) utilizing
vendor engineering specifications. WCAP-13632-P-A, Rev. 2, "Elimination of Pressure Sensor
Response Time Testing Requirements," provides the basis and methodology for using allocated
sensor response times in the overall verification of the channel response time for specific sensors
identified in the WCAP. Response time verification for other sensor types must be demonstrated
by test.
WCAP 14036-P-A, Rev. 1, "Elimination of Periodic Response Time Tests," provides the basis and
methodology for using allocated signal processing and actuation logic response times in the
overall verification of the protection system channel response time. The allocations for sensor,
signal conditioning, and actuation logic response times must be verified prior to placing the
component into operational service and re-verified following maintenance or modification that
may adversely affect response time. In general, electrical repair work does not impact response
time provided the parts used for the repair are the same type and value. Specific components
identified in the WCAP may be replaced without verification testing. One example where
response time could be affected is replacing the sensing element of a transmitter.
The Engineered Safety Features Actuation System senses selected plant parameters and
determines whether or not predetermined limits are being exceeded. If they are, the signals are
combined into logic matrices sensitive to combinations indicative of various accidents events, and
transients. Once the required logic combination is completed, the system sends actuation signals
to those Engineered Safety Features components whose aggregate function best serves the
requirements of the condition. As an example, the following actions may be initiated by the
Engineered Safety Features Actuation System to mitigate the consequences of a steam line
break or loss-of-coolant accident: (1) charging/safety injection pumps start and automatic valves
position, (2) reactor trip, (3) feedwater isolation, (4) startup of the emergency diesel generators,
(5) containment spray pumps start and automatic valves position (6) containment isolation, (7)
steam line isolation, (8) turbine trip, (9) auxiliary feedwater pumps start and automatic valves
position, (10) containment fan coolers start and automatic valves position, (11) emergency
service water pumps start and automatic valves position, and (12) control room isolation and
emergency filtration start.
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Table 3.3-4 includes values for 6.9 kV Emergency Bus Undervoltage - Secondary (degraded grid)
trip setpoints and allowable values. The secondary undervoltage relays are connected to two
distinct time delay relays. Upon expiration of the first time delay, which is long enough to
accommodate the starting of the motor which has the longest starting time, an alarm is actuated at
the main control board to alert the operator of this condition and to permit operator actions to
restore the system voltage. Automatic tripping actions as described for the primary protection are
initiated if a safety actuation signal is present after the expiration of the time delay.
In the event of a coincident large break loss of coolant accident (LBLOCA) and voltage dropping
to actuate the short-term DVR function (bus voltage drops into the range between the DVR
dropout voltage setting and the loss of offsite power voltage setpoint), a safety injection actuation
signal is generated, emergency loads begin to sequence onto the emergency buses (still powered
from the normal offsite supply), and the emergency diesel generator starts but does not load. If
the degraded voltage condition continues to exist until the short-term DVR time delay setting is
reached, the emergency loads are then separated from offsite power, loads on emergency buses
are shed, the emergency diesel generator output breaker is shut, and the emergency loads are
sequenced back onto the emergency buses. The LBLOCA analysis timeline for the safety
functions provided by the equipment in this scenario is used to establish the analytical limit for the
maximum short-term DVR time delay. This meets the intent of Branch Technical Position PSB-1
regarding maximum time delays consistent with design basis accident analysis.
If degraded voltage conditions exist without a simultaneous accident (normal operating
conditions), a longer time delay (Device 2-2) is allowed before the automatic tripping actions are
initiated. This second time delay is based on the maximum time for which the most sensitive load
can perform its safety function without impairment at the degraded voltage.
Calculations to determine time delay allowable values and trip setpoints to protect time delay
analytical limits were performed consistent with the methodology of Technical Specification Task
Force Traveler 493, Clarify Application of Setpoint Methodology for LSSS Functions. Although the
DVR function is not a limiting safety system setting function, the methodology is a conservative
approach for determination of these parameters.
The Engineered Safety Features Actuation System interlocks perform the following functions:
P-4

Reactor tripped - Actuates Turbine trip, closes main feedwater valves on Tavg below
Setpoint, prevents the opening of the main feedwater valves which were closed by a
Safety Injection or High Steam Generator Water Level signal, allows Safety Injection
block so that components can be reset or tripped.
Reactor not tripped - prevents manual block of Safety Injection.

P-11

On increasing pressurizer pressure, P-11 automatically reinstates Safety Injection
actuation on low pressurizer pressure and low steam-line pressure, sends an open
signal to the accumulator discharge valves and automatically blocks steam-line
isolation on a high rate of decrease in steam-line pressure. On decreasing pressurizer
pressure, P-11 allows the manual block of Safety Injection on low pressurizer pressure
and low steam-line pressure and allows steam-line isolation, on a high rate of
decrease in steam-line pressure, to become active upon manual block of Safety
Injection from low steam-line pressure.

P-12

P-12 has no ESF or reactor trip functions. On decreasing reactor coolant loop
temperature, P-12 automatically removes the arming signal from the Steam Dump
System.
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P-14

On increasing steam generator water level, P-14 automatically trips all feedwater
isolation valves and inhibits feedwater control valve modulation.

3/4.3.3 MONITORING INSTRUMENTATION
3/4.3.3.1 RADIATION MONITORING FOR PLANT OPERATIONS
The OPERABILITY of the radiation monitoring instrumentation for plant operations ensures that:
(1) the associated action will be initiated when the radiation level monitored by each channel or
combination thereof reaches its setpoint, (2) the specified coincidence logic is maintained, and
(3) sufficient redundancy is maintained to permit a channel to be out-of-service for testing or
maintenance. The radiation monitors for plant operations senses radiation levels in selected plant
systems and locations and determines whether or not predetermined limits are being exceeded. If
they are, the signals are combined into logic matrices sensitive to combinations indicative of
various accidents and abnormal conditions. Once the required logic combination is completed,
the system sends actuation signals to initiate alarms or automatic isolation action and actuation of
emergency systems.
3/4.3.3.2 DELETED
3/4.3.3.3 DELETED
3/4.3.3.4 DELETED
3/4.3.3.5 REMOTE SHUTDOWN SYSTEM
The OPERABILITY of the Remote Shutdown System ensures that sufficient capability is available
to permit safe shutdown of the facility from locations outside of the control room. This capability is
required in the event control room habitability is lost and is consistent with General Design
Criterion 19 of 10 CFR Part 50.
The OPERABILITY of the Remote Shutdown System ensures that a fire will not preclude
achieving safe shutdown. The Remote Shutdown System instrumentation, control, and power
circuits and transfer switches necessary to eliminate effects of the fire and allow operation of
instrumentation, control and power circuits required to achieve and maintain a safe shutdown
condition are independent of areas where a fire could damage systems normally used to shut
down the reactor.
This capability is consistent with General Design Criterion 3, 10 CFR 50.48(a) and
10 CFR 50.48(c).
3/4.3.3.6 ACCIDENT MONITORING INSTRUMENTATION
The OPERABILITY of the accident monitoring instrumentation ensures that sufficient information
is available on selected plant parameters to monitor and assess these variables following an
accident. This capability is consistent with the recommendations of Regulatory Guide 1.97,
Revision 3, "Instrumentation for Light-Water-Cooled Nuclear Power Plants to Assess Plant
Conditions During and Following an Accident," May 1983 and NUREG-0737, "Clarification of TMI
Action Plan Requirements," November 1980. The RVLIS and In Core Thermocouple design
meets the intent of Regulatory Guide 1.97. The HNP design (and Regulatory Guide 1.97)
stipulates redundancy for RVLIS and In Core Thermocouples. A fully 100% functional channel
would be available should a channel fail.
The ACTIONS of this Specification may be entered independently for each Function listed on
Table 3.3-10. The Completion Time(s) of the inoperable channel(s) of a Function will be tracked
separately for each Function starting from the time the ACTION was entered for that Function.
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BASES
The thirty-day completion time for one inoperable channel is based on operating experience and
takes into account the remaining OPERABLE channel, the passive nature of the instrument (no
critical automatic action is assumed to occur from these instruments), and the low probability of an
event requiring an instrument during this interval. If the thirty-day completion time was not met,
then a written report to the NRC would be required to outline the preplanned alternate method of
monitoring (in this case the other redundant channel would be available), the cause of the
inoperability, and plans and a schedule for restoring the instrumentation channels of the Function
to operable status.
If both channels are inoperable, then restore an inoperable channel within 7 days. The completion
time of 7 days is based on the relatively low probability of an event requiring post-accident
monitoring instrumentation operation and the availability of alternate means to obtain the required
information.
Diverse monitoring is available for core cooling indication requirements such as Reactor Coolant
Hot and Cold Leg temperature indications as well as Reactor Coolant System pressure. These
parameters can be used to manually determine subcooling margin, which normally uses core exit
temperatures.
3/4.3.3.7 DELETED
3/4.3.3.8 DELETED
3/4.3.3.9 DELETED
3/4.3.3.10 DELETED
3/4.3.3.11 DELETED
3/4.3.4 DELETED
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3/4.4 REACTOR COOLANT SYSTEM
BASES
3/4.4.1 REACTOR COOLANT LOOPS AND COOLANT CIRCULATION
The plant is designed to operate with all reactor coolant loops in operation and maintain DNBR
above the design DNBR value during all normal operations and anticipated transients. In MODES
1 and 2 with one reactor coolant loop not in operation this specification requires that the plant be
in at least HOT STANDBY within 6 hours.
In MODE 3, two reactor coolant loops provide sufficient heat removal capability for removing core
decay heat even in the event of a bank withdrawal accident; however, a single reactor coolant
loop provides sufficient heat removal capacity if a bank withdrawal accident can be prevented,
i.e., by opening the Reactor Trip System breakers. Single failure considerations require that two
loops be OPERABLE at all times.
In MODE 4, and in MODE 5 with reactor coolant loops filled, a single reactor coolant loop or RHR
loop provides sufficient heat removal capability for removing decay heat; but single failure
considerations require that at least two loops (either RHR or RCS) be OPERABLE.
Surveillance Requirements for MODES 3, 4, and 5 with reactor coolant loops filled require
verification of steam generator (SG) OPERABILITY. Verification of adequate level in the
applicable steam generator ensures an adequate heat sink for the removal of decay heat. If the
SG tubes become uncovered, the associated loop may not be capable of providing the heat sink
for the removal of the decay heat. The level values include allowances for channel uncertainty
and process measurement effects and may not be simultaneously indicated by the respective
instrumentation. The surveillance frequency is controlled under the Surveillance Frequency
Control Program.
In MODE 5 with reactor coolant loops not filled, a single RHR loop provides sufficient heat
removal capability for removing decay heat; but single failure considerations, and the
unavailability of the steam generators as a heat removing component, require that at least two
RHR loops be OPERABLE.
The operation of one reactor coolant pump (RCP) or one RHR pump provides adequate flow to
ensure mixing, prevent stratification and produce gradual reactivity changes during boron
concentration reductions in the Reactor Coolant System. The reactivity change rate associated
with boron reduction will, therefore, be within the capability of operator recognition and control.
The restrictions on starting an RCP with one or more RCS cold legs less than or equal to 325°F
are provided to prevent RCS pressure transients, caused by energy additions from the Secondary
Coolant System, which could exceed the limits of Appendix G to 10 CFR Part 50. The RCS will be
protected against overpressure transients and will not exceed the limits of Appendix G by
restricting starting of the RCPs to when the secondary water temperature of each steam
generator is less than 50°F above each of the RCS cold leg temperatures.
Management of gas voids is important to RHR System OPERABILITY. RHR System piping and
components have the potential to develop voids and pockets of entrained gases. Preventing and
managing gas intrusion and accumulation is necessary for proper operation of the required RHR
loop(s) and may also prevent water hammer, pump cavitation, and pumping of noncondensible
gas into the reactor vessel.
Surveillance Requirements verify that required RHR loop locations susceptible to gas
accumulation are sufficiently filled with water. Selection of RHR System locations susceptible to
gas accumulation is based on a review of system design information, including piping and
instrumentation drawings, isometric drawings, plan and elevation drawings, and calculations. The
design review is supplemented by system walk downs to validate the system high points and to
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REACTOR COOLANT SYSTEM
BASES
REACTOR COOLANT LOOPS AND COOLANT CIRCULATION (Continued)
confirm the location and orientation of important components that can become sources of gas or
could otherwise cause gas to be trapped or difficult to remove during system maintenance or
restoration. Susceptible locations depend on plant and system configuration, such as stand-by
versus operating conditions.
The RHR System is OPERABLE when it is sufficiently filled with water. Acceptance criteria are
established for the volume of accumulated gas at susceptible locations. If accumulated gas is
discovered that exceeds the acceptance criteria for the susceptible location (or the volume of
accumulated gas at one or more susceptible locations exceeds an acceptance criteria for gas
volume at the suction or discharge of a pump), the Surveillance is not met. If it is determined by
subsequent evaluation that the RHR System is not rendered inoperable by the accumulated gas
(i.e., the system is sufficiently filled with water), the Surveillance may be declared met.
Accumulated gas should be eliminated or brought within the acceptance criteria limits. If any
accumulated gas is eliminated or brought within the acceptance criteria limits as part of the
Surveillance performance, the Surveillance is considered met and the system is OPERABLE.
Past operability is then evaluated under the Corrective Action program. If it is suspected that a
gas intrusion event is occurring, then this is evaluated under the Operability Determination
Process.
RHR System locations susceptible to gas accumulation are monitored and, if gas is found, the
gas volume is compared to the acceptance criteria for the location. Susceptible locations in the
same system flow path which are subject to the same gas intrusion mechanisms may be verified
by monitoring a representative sub-set of susceptible locations. Monitoring may not be practical
for locations that are inaccessible due to radiological or environmental conditions, the plant
configuration, or personnel safety. For these locations alternative methods (e.g., operating
parameters, remote monitoring) may be used to monitor the susceptible location. Monitoring is
not required for susceptible locations where the maximum potential accumulated gas void volume
has been evaluated and determined to not challenge system OPERABILITY. The accuracy of the
method used for monitoring the susceptible locations and trending of the results should be
sufficient to assure system OPERABILITY during the Surveillance interval.
Surveillance Requirement 4.4.1.3.4 is modified by a Note that states the SR is not required to be
performed until 12 hours after entering MODE 4. In a rapid shutdown, there may be insufficient
time to verify all susceptible locations prior to entering MODE 4.
3/4.4.2 SAFETY VALVES
The pressurizer Code safety valves operate to prevent the RCS from being pressurized above its
Safety Limit of 2735 psig. Each safety valve is designed to relieve 380,000 lbs per hour of
saturated steam at the valve Setpoint. The relief capacity of a single safety valve is adequate to
relieve any
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REACTOR COOLANT SYSTEM
BASES
SAFETY VALVES (Continued)
overpressure condition which could occur during shutdown. In the event that no safety valves are
OPERABLE, an operating RHR loop, connected to the RCS, provides overpressure relief
capability and will prevent RCS overpressurization. In addition, the Overpressure Protection
System provides a diverse means of protection against RCS overpressurization at low
temperatures.
During operation, all pressurizer Code safety valves must be OPERABLE to prevent the RCS
from being pressurized above its Safety Limit of 2735 psig. The combined relief capacity of all of
these valves is greater than the maximum surge rate resulting from a complete loss-of-load
assuming no reactor trip until the second Reactor Trip System trip setpoint is reached (i.e., no
credit is taken for a direct Reactor trip on the loss-of-load) and also assuming no operation of the
power-operated relief valves or steam dump valves.
Demonstration of the safety valves' lift settings will occur only during shutdown and will be
performed in accordance with the provisions of Section XI of the ASME Boiler and Pressure
Code.
3/4.4.3 PRESSURIZER
In MODES 1, 2 and 3 the LCO requirement for a steam bubble is reflected implicitly in the
accident analyses. Safety analyses performed for lower MODES are not limiting. All analyses
performed from a critical reactor condition assume the existence of a steam bubble and saturated
conditions in the pressurizer. In making this assumption, the analyses neglect the small fraction of
non-condensable gases normally present. Safety analyses presented in the FSAR do not take
credit for pressurizer heater operation; however, an implicit initial condition assumption of the
safety analyses is that the RCS is operating at normal pressure. The maximum pressurizer water
level limit, which ensures that a steam bubble exists in the pressurizer, is an initial condition for
the RCS overpressurization that occurs during Turbine Trip in MODE 1. The initial pressurizer
water level for other FSAR events is in accordance with applicable methodologies. This satisfies
Criterion 2 of 10 CFR 50.36(c)(2)(ii). Although the heaters are not specifically used in accident
analysis, the need to maintain subcooling in the long term during loss of offsite power, as
indicated in NUREG-0737, is the reason for providing an LCO.
3/4.4.4 RELIEF VALVES
In MODES 1, 2, and 3 the power-operated relief values (PORVs) provide an RCS pressure
boundary, manual RCS pressure control for mitigation of accidents, and automatic RCS pressure
relief to minimize challenges to the safety valves.
Providing an RCS pressure boundary and manual RCS pressure control for mitigation of a steam
generator tube rupture (SGTR) are the safety-related functions of the PORVs in MODES 1, 2, and
3. The capability of the PORV to perform its function of providing an RCS pressure boundary
requires that the PORV or its associated block valve is closed. The capability of the PORV to
perform manual RCS pressure control for mitigation of a SGTR accident is based on manual
actuation and does not require the automatic RCS pressure control function. The automatic RCS
pressure control function of the PORVs is not a safety-related function in MODES 1, 2, and 3. The
automatic pressure control function limits the number of challenges to the safety valves, but the
safety valves perform the safety function of RCS overpressure protection. Therefore, the
automatic RCS pressure control function of the PORVs does not have to be available for the
PORVs to be operable.
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RELIEF VALVES (Continued)
Each PORV has a remotely operated block valve to provide a positive shutoff capability should a
relief valve become inoperable. Operation with the block valves opened is preferred. This allows
the PORVs to perform automatic RCS pressure relief should the RCS pressure actuation setpoint
be reached. However, operation with the block valve closed to isolate PORV seat leakage is
permissible since automatic RCS pressure relief is not a safety-related function of the PORVs.
The OPERABILITY of the PORVs and block valves in MODES 1, 2, and 3 is based on their being
capable of performing the following functions:
1.

Maintaining the RCS pressure boundary,

2.

Manual control of PORVs to control RCS pressure as required for SGTR
mitigation,

3.

Manual closing of a block valve to isolate a stuck open PORV,

4.

Manual closing of a block valve to isolate a PORV with excessive seat leakage,
and

5.

Manual opening of a block valve to unblock an isolated PORV to allow it to be
used to control RCS pressure for SGTR mitigation.

The non-safety PORV and block valve are used only as a backup to the two redundant safety
grade PORVs and block valves to control RCS pressure for accident mitigation. Therefore,
continued operation with the non-safety PORV unavailable for RCS pressure control is allowed as
long as the block valve or PORV can be closed to maintain the RCS pressure boundary.
Surveillance Requirements provide the assurance that the PORVs and block valves can perform
their safety functions. Surveillance Requirements 4.4.4.1 and 4.4.4.3 address the PORVs and
Surveillance Requirement 4.4.4.2 addresses the block valves. The surveillance frequencies are
controlled under the Surveillance Frequency Control Program.
Surveillance Requirements 4.4.4.1.a provides assurance the actuation instrumentation for
automatic PORV actuation is calibrated such that the automatic PORV actuation signal is within
the required pressure range even though automatic actuation capability of the PORV is not
necessary for the PORV to be OPERABLE in MODES 1, 2, and 3.
Surveillance Requirement 4.4.4.1.b provides assurance the PORV is capable of opening and
closing. The associated block valve should be closed prior to stroke testing a PORV to preclude
depressurization of the RCS. This test will be done in MODES 3 or 4, before the PORV is required
for overpressure protection in TS 3.4.9.4.
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RELIEF VALVES (Continued)
Surveillance Requirements 4.4.4.3 provides assurance of operability of the
accumulators and that the accumulators are capable of supplying sufficient air
to operate PORV(s) if they are needed for RCS pressure control and normal air
and nitrogen systems are not available.
Surveillance Requirements 4.4.4.2 addresses the block valves. The block
valves are exempt from the surveillance requirements to cycle the valves when
they have been closed to comply with ACTION statements "b" or "c". This
precludes the need to cycle the valves with a full system differential
pressure or when maintenance is being performed to restore an inoperable PORV
to OPERABLE status.
3/4.4.5 STEAM GENERATOR (SG)TUBE INTEGRITY
Background
Steam generator (SG) tubes are small diameter. thin walled tubes that carry
primary coolant through the primary-to-secondary heat exchangers. The SG tubes
have a number of important safety functions. SG tubes are an integral part of
the reactor coolant pressure boundary CRCPB) and. as such. are relied on to
maintain the primary system's pressure and inventory. The SG tubes isolate the
radioactive fission products in the primary coolant from the secondary system.
In addition. as part of the RCPB. the SG tubes are unique in that they act as
the heat transfer surface between the primary and secondary systems to remove
heat from the primary system. This specification addresses only the RCPB
integrity function of the SG. The SG heat removal function is addressed by LCO
3.4.1.1. "Reactor Coolant Loops and Coolant Circulation. Startup and Power
Operation." LCO 3.4.1.2. "Reactor Coolant System. Hot Standby," LCO 3.4.1.3.
"Reactor Coolant System. Hot Shutdown." and LCO 3.4.1.4.1. "Reactor Coolant
System. Cold Shutdown-Loops Filled."
SG tube integrity means that the tubes are capable of performing their
intended RCPB safety function consistent with the licensing basis. including
applicable regulatory requirements.
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3/4.4.5 STEAM GENERATOR (SG) TUBE INTEGRITY (continued)
SG tubing is subject to a variety of degradation mechanisms. SG tubes may
experience tube degradation related to corrosion phenomena. such as wastage.
pitting. intergranular attack. and stress corrosion cracking. along with other
mechanically induced phenomena such as denting and wear. These degradation
mechanisms can impair tube integrity if they are not managed effectively. The
SG performance criteria are used to manage SG tube degradation.
Specification 6.8.4.1. "Steam Generator Program." requires that a program be
established and implemented to ensure that SG tube integrity is maintained.
Pursuant to Specification 6.8.4.1. tube integrity is maintained when the SG
performance criteria are met. There are three SG performance criteria:
structural integrity. accident induced leakage. and operationalleakage. The SG
performance criteria are described in Specification 6.8.4.1. Meeting the SG
performance criteria provides reasonable assurance of maintaining tube
integrity at normal and accident conditions.
The processes used to meet the SG performance criteria are defined by the
Steam Generator Program Guidelines (Reference 12.
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3/4.4.5 STEAM GENERATOR (SG) TUBE INTEGRITY (continued)
Applicable Safety Analyses
The steam generator tube rupture (SGTR) accident is the limiting design basis event for SG tubes
and avoiding an SGTR is the basis for this specification. The analysis of a SGTR event assumes
a bounding primary-to-secondary leakage rate equal to 1 gallon per minute (gpm), plus the
leakage rate associated with a double-ended rupture of a single tube. The accident radiological
analysis for a SGTR assumes the ruptured SG secondary fluid is released directly to the
atmosphere due to a failure of the PORV in the open position.
The analysis for design basis accidents and transients other than a SGTR assume the SG tubes
retain their structural integrity (i.e., they are assumed not to rupture). In some analyses developed
by the industry, the steam discharge to the atmosphere is based on the total
primary-to-secondary leakage from all SGs of 1 gpm, or is assumed to increase to 1 gpm as a
result of accident induced conditions. The HNP accident analyses assume the amount of
primary-to-secondary SG tube leakage is 1 gpm. For accidents that do not involve fuel damage,
the primary coolant activity level of DOSE EQUIVALENT I-131 is assumed to be equal to the
limits in LCO 3.4.8, "Reactor Coolant System Specific Activity." For accidents that assume fuel
damage, the primary coolant activity is a function of the amount of activity released from the
damaged fuel. The dose consequences of these events are within the limits of 10 CFR 50.67
(Reference 2).
SG tube integrity satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).
Limiting Condition for Operation (LCO)
The LCO requires that SG tube integrity be maintained. The LCO also requires that all SG tubes
that satisfy the plugging criteria be plugged in accordance with the Steam Generator Program.
During an SG inspection, any inspected tube that satisfies the Steam Generator Program
plugging criteria is removed from service by plugging. If a tube was determined to satisfy the
plugging criteria but was not plugged, the tube may still have tube integrity.
In the context of this specification, a SG tube is defined as the entire length of the tube, including
the tube wall between the tube-to-tubesheet weld at the tube inlet and the tube-to-tubesheet weld
at the tube outlet. The tube-to-tubesheet weld is not considered part of the tube.
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3/4.4.5 STEAM GENERATOR (SG) TUBE INTEGRITY (continued)
A SG tube has tube
The SG performance
acceptable SG tube
evaluation process
criteria.

integrity when it satisfies the SG performance criteria.
criteria are defined in Specification 6.8.4.l and describe
performance. The Steam Generator Program also provides the
for determining conformance with the SG performance

There are three SG performance criteria: structural integrity. accident
induced leakage. and operational leakage. Failure to meet any one of these
criteria is considered failure to meet the LCO.
The structural integrity preformance criterion provides a margin of safety
against tube burst or collapse under normal and accident conditions. and
ensures structural integrity of the SG tubes under all anticipated transients
includued in the design specification. Tube burst is defined as. "The gross
structural failure of the tube wall. The condition typically corresponds to an
unstable opening displacement (e.g., opening area increased in response to
constant pressure) accompanied by ductile (plastic) tearing of the tube
material at the ends of the degradation." Tube collapse is defined as. "For
the load displacement curve for a given structure. collapse occurs at the top
of the load verses displacement curve where the slope of the curve becomes
zero." The structural integrity performance criterion provides guidance on
assessing loads that have a significant effect on burst or collaspe. In that
context. the term "significant" is defined as "An accident loading condition
other than differential pressure is considered significant when the addition
of such loads in the assessment of the structural integrity performance
criterion could cause a lower structural limit or limiting burst/collapse
condition to be established." For tube integrity evaluations. except for
circumferential degradation. axial thermal loads are classified as secondary
loads. For circumferential degradation. the classification of axial thermal
loads as primary or secondary loads will be evaluated on a case-by-case basis.
The division between primary and secondary classifications will be based on
detailed analysis and/or testing.
Structural integrity requires that the primary membrane stress intensity in a
tube not exceed the yield strength for all ASME Code. Section III. Service
Level A (normal operating conditions). and Service Level B (upset conditions).
transients included in the design specification. This includes safety factors
and applicable design basis loads based on ASME Code, Section III, Subsection
NB (Reference 3) and Draft Regulatory Guide 1.121 (Reference 4).

SHEARON HARRIS - UNIT 1

B 3/4 4-2e

Amendment No. 124

REACTOR COOLANT SYSTEM
BASES
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The accident induced leakage performance criterion ensures that the primaryto-secondary leakage caused by a design basis accident. other than a SGTR. is
within the accident analysis assumptions. The accident analysis assumes that
accident induced leakage does not exceed 1 gpm total from all SGs. The
accident induced leakage rate includes any primary-to-secondary leakage
existing prior to the accident in addition to primary-to-secondary leakage
induced during the accident.
The operational leakage performance criterion provides an observable
indication of SG tube conditions during plant operation. The limit on
operational leakage is contained in LCO 3.4.6.2 and limits primary-tosecondary leakage through any one SG to 150 gpd. This limit is based on the
assumption that a single crack leaking this amount would not propagate to a
SGTR under the stress conditions of a LOCA or a main steam line break. If this
amount of leakage is due to more than one crack. the cracks are very small.
and the above assumption is conservative.
APPLICABILITY
SG tube integrity is challenged when the pressure differential across the
tubes is large. Large differential pressures across SG tubes can only be
experienced in MODES 1.2.3. or 4.
RCS conditions are far less challenging in MODES 5 and 6 than during MODES
1.2.3. and 4. In MODES 5 and 6. primary-to-secondary differential pressure is
low. resulting in lower stresses and reduced potential for leakage.
ACTIONS
The ACTIONS are modified by a note clarifying that the Conditions may be
entered independently for each SG tube. This clarification is acceptable
because the required ACTIONS provide appropriate compensatory actions for each
affected SG tube. Complying with the required ACTIONS may allow for continued
operation. and subsequent affected SG tubes are governed by subsequent
Condition entry and application of associated required ACTIONS.
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ACTIONS a.1 and a.2
ACTIONS a.1 and a.2 apply if it is discovered that one or more SG tubes examined in an Inservice
Inspection satisfy the tube plugging criteria but were not plugged in accordance with the Steam
Generator Program as required by Surveillance Requirement 4.4.5.2. An evaluation of SG tube
integrity of the affected tube(s) must be made. SG tube integrity is based on meeting the SG
performance criteria described in the Steam Generator Program. The SG plugging criteria define
limits on SG tube degradation that allow for flaw growth between inspections while still providing
assurance that the SG performance criteria will continue to be met. In order to determine if a SG
tube that should have been plugged has tube integrity, an evaluation must be completed that
demonstrates that the SG performance criteria will continue to be met until the next refueling
outage or SG tube inspection. The tube integrity determination is based on the estimated
condition of the tube at the time the situation is discovered and the estimated growth of the
degradation prior to the next SG tube inspection. If it is determined that tube integrity is not being
maintained, ACTION b. applies.
An allowed completion time of seven days is sufficient to complete the evaluation while
minimizing the risk of plant operation with a SG tube that may not have tube integrity.
If the evaluation determines that the affected tube(s) have tube integrity, ACTION a.2 allows plant
operation to continue until the next refueling outage or SG inspection provided the inspection
interval continues to be supported by an operational assessment that reflects the affected tubes.
However, the affected tube(s) must be plugged prior to entering HOT SHUTDOWN following the
next refueling outage or SG inspection. This allowed completion time is acceptable since
operation until the next inspection is supported by the operational assessment.
ACTION b.
If the requirements and associated completion time of ACTION a. are not met or if SG tube
integrity is not being maintained, the reactor must be brought to HOT STANDBY within 6 hours
and COLD SHUTDOWN within the next 30 hours. The allowed completion times are reasonable,
based on operating experience, to reach the desired plant conditions from full power conditions in
an orderly manner and without challenging plant systems.

SHEARON HARRIS - UNIT 1

B 3/4 4-2g

Amendment No. 145

REACTOR COOLANT SYSTEM
BASES
3/4.4.5 STEAM GENERATOR (SG) TUBE INTEGRITY (continued)
Surveillance Requirements
4.4.5.1 During shutdown periods, the SGs are inspected as required by this SR and the Steam
Generator Program. NEI 97-06, Steam Generator Program Guidelines (Reference 1), and its
referenced EPRI Guidelines, establish the content of the Steam Generator Program. Use of the
Steam Generator Program ensures that the inspection is appropriate and consistent with
accepted industry practices.
During SG inspections, a condition monitoring assessment of the SG tubes is performed. The
condition monitoring assessment determines the "as found" condition of the SG tubes. The
purpose of the condition monitoring assessment is to ensure that the SG performance criteria
have been met for the previous operating period.
The Steam Generator Program determines the scope of the inspection and the method used to
determine whether the tubes contain flaws satisfying the tube plugging criteria. Inspection scope
(i.e., which tubes or area of tubing within the SG are to be inspected) is a function of existing and
potential degradation locations. The Steam Generator Program also specifies the inspection
methods to be used to find potential degradation. Inspection methods are a function of
degradation morphology, nondestructive examination (NDE) technique capabilities, and
inspection locations.
The Steam Generator Program defines the frequency of SR 4.4.5.1. The frequency is determined
by the operational assessment and other limits in the SG examination guidelines (Reference 5).
The Steam Generator Program uses information on existing degradations and growth rates to
determine an inspection frequency that provides reasonable assurance that the tubing will meet
the SG performance criteria at the next scheduled inspection. In addition, specification 6.8.4.l
contains prescriptive requirements concerning inspection intervals to provide added assurance
that the SG performance criteria will be met between scheduled inspections. If crack indications
are found in any SG tube, the maximum inspection interval for all affected and potentially affected
SGs is restricted by specification 6.8.4.I until subsequent inspections support extending the
inspection interval.
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4.4.5.2 During an SG inspection, any inspected tube that satisfies the Steam Generator
Program plugging criteria is removed from service by plugging. The tube plugging criteria
delineated in specification 6.8.4.l are intended to ensure that tubes accepted for continued service
satisfy the SG performance criteria with allowance for error in the flaw size measurement and for
future flaw growth. In addition, the tube plugging criteria, in conjunction with other elements of the
Steam Generator Program, ensure that the SG performance criteria will continue to be met until
the next inspection of the subject tube(s). Reference 1 provides guidance for performing
operational assessments to verify that the tubes remaining in service will continue to meet the SG
performance criteria.
The frequency of "Prior to entering HOT SHUTDOWN following a SG inspection" ensures that the
Surveillance has been completed and all tubes meeting the plugging criteria are plugged prior to
subjecting the SG tubes to significant primary-to-secondary pressure differential.
References
1.

NEI 97-06, "Steam Generator Program Guidelines"

2.

10 CFR 50.67

3.

ASME Boiler and Pressure Vessel Code, Section III, Subsection NB

4.

Draft Regulatory Guide 1.121, "Basis for Plugging Degraded Steam Generator Tubes,"
August 1976

5.

EPRI, "Pressurized Water Reactor Steam Generator Examination Guidelines"
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3/4.4.6 REACTOR COOLANT SYSTEM LEAKAGE
3/4.4.6.1 LEAKAGE DETECTION SYSTEMS
The RCS Leakage Detection Systems required by this specification are provided
to monitor and detect leakage from the reactor coolant pressure boundary.
These Detection Systems are consistent with the recommendations of Regulatory
Guide 1.45. "Reactor Coolant Pressure Boundary Leakage Detection Systems."
May 1973.
3/4.4.6.2 OPERATIONAL LEAKAGE
Background
Components that contain or transport the coolant to or from the reactor core
make up the reactor coolant system CRCS). Component joints are made by
welding. bolting. rolling. or pressure loading. and valves isolate connecting
systems from the RCS.
During plant life. the joint and valve interfaces can produce varying amounts
of reactor coolant leakage. through either normal operational wear or
mechanical deterioration. The purpose of the RCS operational leakage LCO is to
limit system operation in the presence of leakage from these sources to
amounts that do not compromise safety. This LCO specifies the types and
amounts of leakage.
10 CFR 50. Appendix A. GDC 30 (Reference 1). requires means for detecting and.
to the extent practical. identifying the source of reactor coolant leakage.
Regulatory Guide 1.45 (Reference 2) describes acceptable methods for selecting
leakage detection systems.
The safety significance of RCS leakage varies widely depending on its source.
rate. and duration. Therefore. detecting and monitoring reactor coolant
leakage into the containment area is necessary. Quickly separating the
IDENTIFIED LEAKAGE from the UNIDENTIFIED LEAKAGE is necessary to provide
quantitative information to the operators. allowing them to take corrective
action should a leak occur that is detrimental to the safety of the facility
and the public.
A limited amout of leakage inside containment is expected from auxiliary
systems that cannot be made 100% leaktight. Leakages from these systems should
be detected. located and isolated from containment atmosphere. if possible. to
not interfere with RCS leakage detection.
This LCO deals with protection of the reactor coolant system pressure boundary
(RCPB) from degradation and the core from inadequate cooling. in addition to
preventing the accident analyses radiation release assumptions from being
exceeded. The consequences of violating this LCO include the possibility of a
loss of coolant accident (LOCA).
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REACTOR COOLANT SYSTEM
BASES
3/4.4.6.2 OPERATIONAL LEAKAGE (continued)
Applicable Safety Analyses
Except for primary-to-secondary leakage. the safety analyses do not address
operational leakage. However. other operational leakage is related to the
safety analyses for a LOCA; the amount of leakage can affect the probability
of such an event. In some analyses developed by the industry. the steam
discharge to the atmosphere is based on the total primary-to-secondary leakage
from all SGs of 1 gallon per minute (gpm) or is assumed to increase to 1 gpm
as a result of accident induced conditions. The HNP accident analyses assume
the amount of primary-to-secondary SG tube leakage is 1 gpm. This 1 gpm leak
rate includes the primary-to-secondary leakage rate existing immediately prior
to the accident plus any additional increase in primary-to-secondary leakage
induced during the accident. The LCO requirement to limit primary-to-secondary
leakage through any one SG is limited to less than or equal to 150 gpd. which
is significantly less than the conditions assumed in the safety analysis.
Primary-to-secondary leakage is a factor in the dose releases outside
containment resulting from a steam line break CSLB) accident or a steam
generator tube rupture (SGTR). The leakage contaminates the secondary fluid.
The FSAR analysis for a SGTR assumes the contaminated secondary fluid is
released directly to the atmosphere due to a failure of the PORV in the open
position and will continue atmospheric release until the time that the PORV
can be isolated. The FSAR analysis for the SLB assumes that the SG with the
failed steam line boils dry releasing all of the iodine directly to the
environment and that iodine carried over to the faulted SG by tube leaks are
also released directly to the environment until the RCS has cooled to below
212 degrees F. The dose consequences resulting from the SGTR and the SLB
accidents are within the limits defined in 10 CFR 50.67.
The RCS operational leakage satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).
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3/4.4.6.2 OPERATIONAL LEAKAGE (continued)
Limiting Condition for Operation (LCD)
Reactor Coolant System operational leakage shall be limited to:
a. PRESSURE BOUNDARY LEAKAGE
No PRESSURE BOUNDARY LEAKAGE is allowed. being indicative of material
deterioration. Leakage of this type is unacceptable as the leak itself
could cause further deterioration. resulting in higher leakage.
Violation of this LCD could result in continued degradation of the
Reactor Coolant Pressure Boundary. Leakage past seals and gaskets is not
PRESSURE BOUNDARY LEAKAGE.
b. UNIDENTIFIED LEAKAGE
One gallon per minute (gpm) of UNIDENTIFIED LEAKAGE is allowed as a
reasonable minimum detectable amount that the containment air monitoring
and containment sump level monitoring equipment can detect within a
reasonable time period. Violation of this LCD could result in continued
degradation of the Reactor Coolant Pressure Boundary. if the leakage is
from the pressure boundary.
c. PRIMARY-TO-SECONDARY LEAKAGE THROUGH ANY ONE STEAM GENERATOR
The limit of 150 gpd per SG is based on the operational leakage performance
criterion in NEI 97-06. Steam Generator Program Guidelines (Reference 3).
The Steam Generator Program operational leakage performance criterion in
NEI 97-06 states. "The RCS operational primary-to-secondary leakage
through any one steam generator shall be limited to 150 gallons per day."
The limit is based on operating experience with steam generator tube
degradation mechanisms that result in tubeleakage. The operational
leakage rate criterion in conjunction with the implementation of the Steam
Generator Program is an effective measure for minimizing the frequency of
SG tube ruptures.
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3/4.4.6.2 OPERATIONAL LEAKAGE (continued)
d. IDENTIFIED LEAKAGE
Up to 10 gpm of IDENTIFIED LEAKAGE is considered allowable because
leakage is from known sources that do not interfere with detection of
UNIDENTIFIED LEAKAGE and is well within the capability of the Reactor
Coolant System Makeup System. IDENTIFIED LEAKAGE includes leakage to the
containment from specifically known and located sources. but does not
include PRESSURE BOUNDARY LEAKAGE or CONTROLLED LEAKAGE. Violation of
this LCO could result in continued degradation of a component or system.
e. CONTROLLED LEAKAGE
The CONTROLLED LEAKAGE limitation restricts operation when the total
flow supplied to the reactor coolant pump seals exceeds 31 gpm with the
modulating valve in the supply line fully open at a nominal RCS
pressure of 2235 psig. This limitation ensures that in the event of a
LOCA. the safety injection flow will not be less than assumed in the
accident analysis.
f. REACTOR COOLANT SYSTEM PRESSURE ISOLATION VALVE LEAKAGE
The maximum allowable leakage from any RCS pressure isolation valve is
sufficiently low to ensure early detection of possible in-series check
valve failure. It is apparent that when pressure isolation is provided
by two in-series check valves and when failure of one valve in the pair
can go undetected for a substantial length of time. verification of valve
integrity is required. Since these valves are important in preventing
overpressurization and rupture of the ECCS low pressure piping, which
could result in a LOCA that bypasses containment. these valves should be
tested periodically to ensure low probability of gross failure.
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3/4.4.6.2 OPERATIONAL LEAKAGE (continued)
Applicability
In MODES 1.2.3. and 4. the potential for RCPB leakage is greatest when the RCS
is pressurized.
In Modes 5 and 6. leakage limits are not required because the reactor coolant
pressure is far lower. resulting in lower stresses and reduced potentials for
leakage.
ACTIONS
a. If any PRESSURE BOUNDARY LEAKAGE exists. or primary-to-secondary leakage is
not within limit. the reactor must be brought to HOT STANDBY within 6
hours and COLD SHUTDOWN within the next 30 hours. This action reduces
the leakage and also reduces the factors that tend to degrade the
pressure boundary.
The allowed completion times are reasonable. based on operating
experience. to reach the required plant conditions from full power
conditions in an orderly manner and without challenging plant systems.
In COLD SHUTDOWN. the pressure stresses acting on the RCPB are much lower.
and further deterioration is much less likely.
b. UNIDENTIFIED LEAKAGE. IDENTIFIED LEAKAGE. or CONTROLLED LEAKAGE in excess
of the LCD limits must be reduced to within the limits within 4 hours.
This completion time allows time to verify leakage rates and either
identify UNIDENTIFIED LEAKAGE or reduce leakage to within limits before
the reactor must be shut down. Otherwise. the reactor must be brought to
HOT STANDBY within 6 hours and COLD SHUTDOWN within the following 30
hours. This action is necessary to prevent further deterioration of the
RCPB.
c. With RCS Pressure Isolation Valve leakage in excess of the limit. the high
pressure portion of the affected system must be isolated within 4 hours. or
be in at least HOT STANDBY within the next 6 hours. and COLD SHUTDOWN
within the following 30 hours. This action is necessary to prevent over
pressurization of low pressure systems. and the potential for intersystem
LOCA.
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3/4.4.6.2 OPERATIONAL LEAKAGE (continued)
Surveillance Requirements
4.4.6.2.1 Verifying RCS leakage to be within the LCO limits ensures that the integrity of the RCPB
is maintained. PRESSURE BOUNDARY LEAKAGE would at first appear as UNIDENTIFIED
LEAKAGE and can only be positively identified by inspection. It should be noted that leakage past
seals and gaskets is not PRESSURE BOUNDARY LEAKAGE. UNIDENTIFIED LEAKAGE and
IDENTIFIED LEAKAGE are determined by performance of an RCS water inventory balance.
The RCS water inventory balance must be met with the reactor at steady-state operating
conditions (stable pressure, temperature, power level, pressurizer and makeup tank levels,
makeup and letdown, and RCP seal injection and return flows). The surveillance is modified by a
note. The note states that this SR is not required to be performed until 12 hours after establishing
steady-state operation. The 12-hour allowance provides sufficient time to collect and process all
necessary data after stable plant conditions are established.
Steady-state operation is required to perform a proper water inventory balance since calculations
during maneuvering are not useful. For RCS operational leakage determination by water
inventory balance, steady-state is defined as stable RCS pressure, temperature, power level,
pressurizer and makeup tank levels, makeup and letdown, and RCP seal injection and return
flows.
An early warning of PRESSURE BOUNDARY LEAKAGE or UNIDENTIFIED LEAKAGE is
provided by the automatic systems that monitor containment atmosphere radioactivity and reactor
cavity sump level. It should be noted that leakage past seals and gaskets is not PRESSURE
BOUNDARY LEAKAGE. These leakage detection systems are specified in LCO 3.4.6.1, "Reactor
Coolant System Leakage Detection Systems."
Part (d) notes that this SR is not applicable to primary-to-secondary leakage. This is because
leakage of 150 gallons per day cannot be measured accurately by an RCS water inventory
balance.
The surveillance frequency is controlled under the Surveillance Frequency Control Program.
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3/4.4.6.2 OPERATIONAL LEAKAGE (continued)
4.4.6.2.2 The Surveillance Requirements for RCS Pressure Isolation Valves provide added
assurance of valve integrity thereby reducing the probability of gross valve failure and
consequent intersystem LOCA. Leakage from the RCS pressure isolation valve is
IDENTIFIED LEAKAGE and will be considered as a portion of the allowed limit.
4.4.6.2.3 This SR verifies that primary-to-secondary leakage is less than or equal to 150 gpd
through any one SG. Satisfying the primary-to-secondary leakage limit ensures that the
operational leakage performance criterion in the Steam Generator Program is met. If
this Surveillance Requirement is not met, compliance with LCO 3.4.5 should be
evaluated. The 150-gpd limit is measured at room temperature as described in
Reference 4. The operational leakage rate limit applies to leakage through any one SG.
If it is not practical to assign the leakage to an individual SG, all the primary-tosecondary leakage should be conservatively assumed to be from one SG.
The surveillance is modified by a note, which states that the Surveillance is not required
to be performed until 12 hours after the establishment of steady-state operation. For
RCS primary-to-secondary leakage determination, steady-state is defined as stable
RCS pressure, temperature, power level, pressurizer and makeup tank levels, makeup
and letdown, and RCP seal injection and return flows.
The surveillance frequency is controlled under the Surveillance Frequency Control
Program. The primary-to-secondary leakage is determined using continuous process
radiation monitors or radiochemical grab sampling in accordance with the EPRI
guidelines (Reference 4).
References
1. 10 CFR 50, Appendix A, GDC 30
2. Regulatory Guide 1.45, May 1973
3. NEI 97-06, "Steam Generator Program Guidelines"
4. EPRI, "Pressurized Water Reactor Primary-to-Secondary Leak Guidelines"
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3/4.4.7 CHEMISTRY
The limitations on Reactor Coolant System chemistry ensure that corrosion of the Reactor
Coolant System is minimized and reduces the potential for Reactor Coolant System leakage or
failure due to stress corrosion. Maintaining the chemistry within the Steady-State Limits provides
adequate corrosion protection to ensure the structural integrity of the Reactor Coolant System
over the life of the plant. The associated effects of exceeding the oxygen, chloride, and fluoride
limits are time and temperature dependent. Corrosion studies show that operation may be
continued with contaminant concentration levels in excess of the Steady-State Limits, up to the
Transient Limits, for the specified limited time intervals without having a significant effect on the
structural integrity of the Reactor Coolant System. The time interval permitting continued
operation within the restrictions of the Transient Limits provides time for taking corrective actions
to restore the contaminant concentrations to within the Steady-State Limits.
The Surveillance Requirements provide adequate assurance that concentrations in excess of the
limits will be detected in sufficient time to take corrective action. The surveillance frequency is
controlled under the Surveillance Frequency Control Program.
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3/4.4.8 SPECIFIC ACTIVITY
The limitations on the specific activity of the reactor coolant ensure that the resulting 2-hour doses
at the SITE BOUNDARY will not exceed an appropriately small fraction of 10 CFR Part 100 dose
guideline values following a steam generator tube rupture accident in conjunction with an
assumed steady-state reactor-to-secondary steam generator leakage rate of 1 gpm. The values
for the limits on specific activity represent limits based upon a parametric evaluation by the NRC
of typical site locations. These values are conservative in that specific site parameters of the
SHEARON HARRIS site, such as SITE BOUNDARY location and meteorological conditions,
were not considered in this evaluation.
The ACTION statement permitting POWER OPERATION to continue for limited time periods with
the reactor coolant's specific activity greater than 1.0 microCurie/gram DOSE EQUIVALENT
I-131, but less than 60.0 microCurie/gram DOSE EQUIVALENT I-131, accommodates possible
iodine spiking phenomenon which may occur following changes in THERMAL POWER. See
Generic Letter 85-19 for additional information.
A Note permits the use of the provisions of LCO 3.0.4.c for this ACTION statement. This
allowance permits entry into applicable MODE(S) while relying on the ACTIONS. This allowance
is acceptable due to the significant conservatism incorporated into the specific activity limit, the
low probability of an event which is limiting due to exceeding this limit, and the ability to restore
transient specific activity excursions while the plant remains at, or proceeds to power operation.
The sample analysis for determining the gross specific activity and Ē can exclude the
radioiodines because of the low reactor coolant limit of 1.0 microCurie/gram DOSE EQUIVALENT
I-131, and because, if the limit is exceeded, the radioiodine level is to be determined every
4 hours. If the gross specific activity level and radioiodine level in the reactor coolant were at their
limits, the radioiodine contribution would be approximately 1%. In a release of reactor coolant with
a typical mixture of radioactivity, the actual radioiodine contribution would probably be about 20%.
The exclusion of radionuclides with half-lives less than 15 minutes from these determinations has
been made for several reasons. The first consideration is the difficulty to identify short-lived
radionuclides in a sample that requires a significant time to collect, transport, and analyze. The
second consideration is the predictable delay time between the postulated release of radioactivity
from the reactor coolant to its release to the environment and transport to the SITE BOUNDARY,
which is relatable to at least 30 minutes decay time. The choice of 15 minutes for the half-life
cutoff was made because of the nuclear characteristics of the typical reactor coolant radioactivity.
The radionuclides in the typical reactor coolant have half-lives of less than 4 minutes or half-lives
of greater than 14 minutes, which allows a
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SPECIFIC ACTIVITY (Continued)
distinction between the radionuclides above and below a half-life of 15 minutes. For these
reasons the radionuclides that are excluded from consideration are expected to decay to very low
levels before they could be transported from the reactor coolant to the SITE BOUNDARY under
any accident condition.
Based upon the above considerations for excluding certain radionuclides from the sample
analysis, the allowable time of 2 hours between sample taking and completing the initial analysis
is based upon a typical time necessary to perform the sampling, transport the sample, and
perform the analysis of about 90 minutes. After 90 minutes, the gross count should be made in a
reproducible geometry of sample and counter having reproducible beta or gamma self-shielding
properties. The counter should be reset to a reproducible efficiency versus energy. It is not
necessary to identify specific nuclides. The radiochemical determination of nuclides should be
based on multiple counting of the sample within typical counting basis following sampling of less
than 1 hour, about 2 hours, about 1 day, about 1 week, and about 1 month.
Reducing Tavg to less than 500°F prevents the release of activity should a steam generator tube
rupture occur, since the saturation pressure of the reactor coolant is below the lift pressure of the
atmospheric steam relief valves. The Surveillance Requirements provide adequate assurance
that excessive specific activity levels in the reactor coolant will be detected in sufficient time to
take corrective action. A reduction in frequency of isotopic analyses following power changes may
be permissible if justified by the data obtained.
3/4.4.9 PRESSURE/TEMPERATURE LIMITS
The temperature and pressure changes during heatup and cooldown are limited to be consistent
with the requirements given in the ASME Boiler and Pressure Vessel Code, Section XI,
Appendix G, and 10 CFR 50 Appendix G and H. 10 CFR 50, Appendix G also addresses the
metal temperature of the closure head flange and vessel flange regions. The minimum metal
temperature of the closure flange region should be at least 120°F higher than the limiting RT NDT
for these regions when the pressure exceeds 20% (621 psig for Westinghouse plants) of the
preservice hydrostatic test pressure. For Shearon Harris Unit 1, the minimum temperature of the
closure flange and vessel flange regions is 120°F because the limiting RT NDT is considered to
be 0°F for conservatism based on the maximum closure head design specification requirement.
1.

The reactor coolant temperature and pressure and system cooldown and heatup
rates (with the exception of the pressurizer) shall be limited in accordance with
Figures 3.4-2 and 3.4-3 and Table 4.4-6 for the service period specified thereon:
a.

Allowable combinations of pressure and temperature for specific
temperature change rates are below and to the right of the limit lines shown.
Limit lines for cooldown rates between those presented may be obtained by
interpolation; and
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PRESSURE/TEMPERATURE LIMITS (Continued)
b.

Figures 3.4-2 and 3.4-3 define limits to assure prevention of non-ductile
failure only. For normal operation, other inherent plant characteristics, e.g.,
pump heat addition and pressurizer heater capacity, may limit the heatup
and cooldown rates that can be achieved over certain pressure-temperature
ranges.

2.

These limit lines shall be calculated periodically using methods provided below,

3.

The secondary side of the steam generator must not be pressurized above
200 psig if the temperature of the steam generator is below 70°F,

4.

The pressurizer heatup and cooldown rates shall not exceed 100°F/h and
200°F/h, respectively. The spray shall not be used if the temperature difference
between the pressurizer and the spray fluid is greater than 625°F, and

5.

System preservice hydrotests and inservice leak and hydrotests shall be
performed at pressures in accordance with the requirements of ASME Boiler and
Pressure Vessel Code, Section XI.

The fracture toughness testing of the ferritic materials in the reactor vessel was performed in
accordance with the 1971 Winter Addenda to Section III of the ASME Boiler and Pressure Vessel
Code. The fracture toughness testing of the ferritic materials associated with the replacement
reactor vessel head (RRVH) was performed in accordance with the 2001 Edition, with Addenda
up to and including 2003, of Section III of the ASME Boiler and Pressure Vessel Code. These
properties are then evaluated in accordance with the NRC Standard Review Plan.
Heatup and cooldown limit curves are calculated using the most limiting value of the nil-ductility
reference temperature, RTNDT, at the end of 55 effective full power years (EFPY) of service life.
The reactor vessel materials have been tested to determine their initial RTNDT; the results of these
tests are shown in Table B 3/4.4-1. Reactor operation and resultant fast neutron (E greater than 1
MeV) irradiation can cause an increase in the RTNDT. Therefore, an adjusted reference
temperature can be predicted based upon the fluence, copper content, and nickel content of the
material in question for the value of ΔRTNDT, including margin, as computed by Regulatory Guide
1.99, Revision 2, "Radiation Embrittlement of Reactor Vessel Materials."
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TABLE B 3/4.4-1
REACTOR VESSEL TOUGHNESS
CHARPY
UPPER SHELF ENERGY
TRANSVERSE
FT LB

GRADE

HEAT NO

Cu
(wt.%)

Ni
(wt.%)

TNDT
(°F)

INITIAL
RTNDT
(°F)

A508,Gr3,CL1

16W84

0.04

0.83

-40

-40

210

A508, CL2

5302-V1

-

-

-10

-8

110

"

438B-4

-

0.77

-20

-20

120.9

"
"

438B-5
438B-6

-

0.835
0.79

-10
-40

-10
-40

106.6
121.6

"

439B-4

-

0.835

-10

-10

103.7

"

439B-5

-

0.815

-10

-10

96.2

"
A533B,CL1

439B-6
C0224-1

0.12

0.81
0.57

-10
-20

-10
-1

100.1
90

"

C0123-1

0.12

0.60

0

42

84

Inter. Shell*

"

A9153-1

0.09

0.46

-10

60

83

"
"*
Lower Shell*

"
"

B4197-2
C9924-1

0.09
0.08

0.50
0.47

-10
-10

91
54

71
98

"*

"

C9924-2

0.08

0.47

-20

57

88

Bottom Hd. Torus

"

A9249-2

-

0.53

-40

--**

94

A9213-2

-

0.515

-40

-8

125

4P4784

0.05

0.91

-20

-20

> 94

5P6771

0.03

0.94

-80

-20

80

COMPONENT
Closure Hd.
Vessel Flange
Inlet Nozzle
"
"

"
"

Outlet Nozzle
"

"

"
"
Nozzle Shell
"

"

"

"
" Dome
Weld (Inter & Lower Shell
Vertical Weld Seams)*
Weld (Inter. to Lower Shell
Girth Seam)*

* For Beltline Materials, copper and nickel values are "best estimates".
** The initial RTNDT for the Torus Plate material is a generic value based on the class of material calculated in accordance with Regulatory Guide 1.99
Rev. 2 and is considered proprietary.
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FIGURE B 3/4.4-1 DELETED PER AMENDMENT NO. 183
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FIGURE 8 3/4.4-2 DELETED
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PRESSURE/TEMPERATURE LIMITS (Continued)
The cooldown and heatup limits of Figures 3.4-2 and 3.4-3 are based upon an adjusted RT NDT
(initial RTNDT plus predicted adjustments for this shift in RTNDT plus margin).
In accordance with Regulatory Guide 1.99, Revision 2, the results from the material surveillance
program, evaluated according to ASTM E185, may be used to determine ΔRTNDT when two or
more sets of credible surveillance data are available. Capsules will be removed and evaluated in
accordance with the requirements of ASTM E185-82 and 10 CFR Part 50, Appendix H. The
results obtained from the surveillance specimens can be used to predict future radiation damage
to the reactor vessel material by using the lead factor and the withdrawal time of the capsule. The
cooldown and heatup curves must be recalculated when the ΔRTNDT determined from the
surveillance capsule exceeds the calculated ΔRTNDT for the equivalent capsule radiation
exposure.
Allowable pressure-temperature relationships for various cooldown and heatup rates are
calculated using methods derived from Appendix G in Section XI of the ASME Boiler and
Pressure Vessel Code as required by Appendix G to 10 CFR Part 50 for the reactor vessel
controlling material(s).
The general method for calculating heatup and cooldown limit curves is based upon the principles
of the linear elastic fracture mechanics (LEFM) technology. In the calculation procedures for the
beltline shell region a semielliptical surface defect with a depth of one-quarter of the wall
thickness, T, and a length of 3/2T is assumed to exist at the inside of the vessel wall as well as at
the outside of the vessel wall. An inside surface corner flaw is assumed for the nozzle regions with
a depth of one-quarter of the upper shell wall thickness. The inlet nozzle is used in the calculation
procedures since the inner radius of this tapered nozzle is larger at the corner than the inner
radius of the more tapered outlet nozzle. The dimensions of these postulated cracks, referred to in
Appendix G of ASME Section XI as reference flaws, amply exceed the current capabilities of
inservice inspection techniques. Therefore, the reactor operation limit curves developed for a
reference crack are conservative and provide sufficient safety margins for protection against
nonductile failure. To assure that the radiation embrittlement effects are accounted for in the
calculation of the limit curves, the most limiting value of the nil-ductility reference temperature,
RTNDT, is used and this includes the radiation-induced shift, ΔRTNDT, corresponding to the end of
the period for which cooldown and heatup curves are generated.
The ASME approach for calculating the allowable limit curves for various heatup and cooldown
rates specifies that the total stress intensity factor, KI, for the combined thermal and pressure
stresses at any time during heatup or cooldown cannot be greater than the reference stress
intensity factor, KIR, for the
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REACTOR COOLANT SYSTEM
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PRESSURE/TEMPERATURE LIMITS (Continued)
metal temperature at that time. KIR is obtained from reference fracture toughness curves defined
in the ASME Code. For the reactor vessel and the Replacement Reactor Vessel Head (RRVH),
pressure-temperature limits are developed, using KIR = KIc curve from ASME Section XI,
Appendix G, 2007 Edition through 2008 Addenda. For the remaining components of the primary
pressure boundary, pressure-temperature limits are based on the KIR curve defined in Appendix G
to the ASME Code. The KIR curves are given by the equations:
Vessel regions:
KIR = KIc = 33.2 + 20.734 exp [0.02(T-RTNDT)]

(1a)

Remaining regions:
KIR = KIa = 26.8 + 1.233 exp [0.0145(T-RTNDT + 160°F)]

(1b)

Where: KIR is the reference stress intensity factor as a function of the metal temperature T and
the metal nil-ductility reference temperature RTNDT. Thus, the governing equation for the heatupcooldown analysis is defined in Appendix G of the ASME Code as follows:
C KIM + KIt ≤ KIR
Where: KIM =

(2)

the stress intensity factor caused by membrane (pressure) stress,

KIt =

the stress intensity factor caused by the thermal gradients,

KIR

=

constant provided by the Code as a function of temperature relative to the
RTNDT of the material,

C

=

2.0 for level A and B service limits, and

C

=

1.5 for inservice leak and hydrostatic (ISLH) test operations.

At any time during the heatup or cooldown transient, KIR is determined by the metal temperature
at the tip of the postulated flaw, the appropriate value for RTNDT, and the reference fracture
toughness curve. The thermal stresses resulting from temperature gradients through the wall are
calculated and then the corresponding thermal stress intensity factor, KIT, for the reference flaw is
computed. The pressure stress intensity factors are obtained and allowable pressures are
calculated from equation 2.
COOLDOWN
For the calculation of the allowable pressure versus coolant temperature during cooldown, the
Code reference flaw is assumed to exist at the inside of the vessel wall and the inlet nozzle
corner. During cooldown, the controlling location of the flaw is always at the inside surface
because the thermal gradients produce tensile stresses at the inside, which increase with
increasing cooldown rates. Allowable pressure-temperature relations are generated for both
steady-state and finite cooldown rate situations. From these relations, composite limit curves are
constructed for each cooldown rate of interest. The composite limit curves are developed
considering the controlling reactor vessel component, either the beltline shell, RV head flange
limit, or the inlet nozzle.
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The use of the composite curve in the cooldown analysis is necessary because control of the
cooldown procedure is based on measurement of reactor coolant temperature, whereas the
limiting pressure is actually dependent on the material temperature at the tip of the assumed flaw.
During cooldown, the 1/4T location from the inside surface is at a higher temperature than the
fluid adjacent to the inside surface. This condition, of course, is not true for the steady-state
situation. It follows that, at any given reactor coolant temperature, the ΔT developed during
cooldown results in a higher value of KIR at the 1/4T location for finite cooldown rates than for
steady-state operation. Furthermore, if conditions exist such that the increase in K IR exceeds KIt,
the calculated allowable pressure during cooldown will be greater than the steady-state value.
The above procedures are needed because there is no direct control on temperature at the 1/4T
location; therefore, allowable pressures may unknowingly be violated if the rate of cooling is
decreased at various intervals along a cooldown ramp. The use of the composite curve eliminates
this problem and assures conservative operation of the system for the entire cooldown period.
HEATUP
Three separate calculations are required to determine the limit curves for finite heatup rates. As is
done in the cooldown analysis, allowable pressure-temperature relationships are developed for
steady-state conditions as well as finite heatup rate conditions assuming the presence of a 1/4T
defect at the inside surface. The thermal gradients during heatup produce compressive stresses
at the inside surface that alleviate the tensile stresses produced by internal pressure. The metal
temperature at the crack tip lags the coolant temperature; therefore, the KIR for the 1/4T crack
during heatup is lower than the KIR for the 1/4T crack during steady-state conditions at the same
coolant temperature. During heatup, especially at the end of the transient, conditions may exist
such that the effects of compressive thermal stresses and different KIR's for steady-state and finite
heatup rates do not offset each other and the pressure-temperature curve based on steady-state
conditions no longer represents a lower bound of all similar curves for finite heatup rates when the
1/4T flaw is considered. Therefore, both cases have to be analyzed in order to assure that at any
coolant temperature the lower value of the allowable pressure calculated for steady-state and
finite heatup rates is obtained.
The second portion of the heatup analysis concerns the calculation of pressure-temperature
limitations for the case in which a 1/4T deep outside surface flaw is assumed. Unlike the situation
at the vessel inside surface, the thermal gradients established at the outside surface during
heatup produce stresses which are tensile in nature and thus tend to reinforce any pressure
stresses present. These thermal stresses, of course, are dependent on both the rate of
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REACTOR COOLANT SYSTEM
BASES
PRESSURE/TEMPERATURE LIMITS (Continued)
heatup and the time (or coolant temperature) along the heatup ramp. Furthermore, since the
thermal stresses at the outside are tensile and increase with increasing heatup rate, a lower
bound curve cannot be defined. Rather, each heatup rate of interest must be analyzed on an
individual basis.
Following the generation of pressure-temperature curves for both the steady-state and finite
heatup rate situations, the final limit curves are produced as follows. A composite curve is
constructed based on a point-by-point comparison of the steady-state and finite heatup rate data.
At any given temperature, the allowable pressure is taken to be the lesser of the three values
taken from the curves under consideration.
The use of the composite curve is necessary to set conservative heatup limitations because it is
possible for conditions to exist such that over the course of the heatup ramp the controlling
condition switches from the inside to the outside and the pressure limit must at all times be based
on analysis of the most critical criterion.
The composite curves for the heatup rate data and the cooldown rate data in Figures 3.4-2 and
3.4-3 have not been adjusted for possible errors in the pressure and temperature sensing
instruments. However, the heatup and cooldown curves in plant operating procedures have been
adjusted for these instrument errors. The instrument errors are controlled by the Technical
Specification Equipment List Program, Plant Procedure PLP-106.
"ISLH" pressure-temperature (P-T) curves may be used for inservice leak and hydrostatic tests
with fuel in the reactor vessel. However, ISLH tests required by the ASME code must be
completed before the core is critical.
Although the pressurizer operates in temperature ranges above those for which there is reason
for concern of nonductile failure, operating limits are provided to assure compatibility of operation
with the fatigue analysis performed in accordance with the ASME Code requirements.
LOW TEMPERATURE OVERPRESSURE PROTECTION
A Note prohibits application of LCO 3.0.4.b to an inoperable overpressure protection system.
There is an increased risk associated with entering MODE 4 from MODE 5 with the overpressure
protection system inoperable and the provisions of LCO 3.0.4.b, which allow entry into a MODE or
other specified condition in the Applicability with the LCO not met after performance of a risk
assessment addressing inoperable systems and components, cannot be applied to this
circumstance.
The OPERABILITY of two PORVs or an RCS vent opening of at least 2.9 square inches ensures
that the RCS will be protected from pressure transients which could exceed the limits of
Appendix G to 10 CFR Part 50 when one or more of the RCS cold legs are less than or equal to
325°F. Either PORV has adequate relieving capability to protect the RCS from overpressurization
when the transient is limited to either: (1) the start of an idle RCP with the secondary water
temperature of the steam generator less than 50°F above the RCS cold leg temperatures, or (2)
the start of a charging/safety injection pump and its injection into a water-solid RCS.
The maximum allowed PORV setpoint for the Low Temperature Overpressure Protection System
(LTOPS) is derived by analysis which models the performance
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REACTOR COOLANT SYSTEM
BASES
LOW TEMPERATURE OVERPRESSURE PROTECTION (Continued)
of the LTOPS assuming various mass input and heat input transients.
Operation with a PORV setpoint less than or equal to the maximum setpoint
ensures that Appendix G criteria will not be violated with consideration for
a maximum pressure overshoot beyond the PORV setpoint which can occur as a
result of time delays in signal processing and valve opening, instrument
uncertainties, and single failure. LTOP instrument uncertainties are
controlled by the Technical Specification Equipment List Program, Plant
Procedure PLP-106. To ensure that mass and heat input transients more severe
than those assumed cannot occur, Technical Specifications require lockout of
all but one charging/safety injection pump while in MODES 4 (below 325°F), 5
and 6 with the reactor vessel head installed and disallow start of an RCP if
secondary temperature is more than 50°F above primary temperature.
The maximum allowed PORV setpoint for the LTOPS will be updated based on the
results of examinations of reactor vessel material irradiation surveillance
specimens performed as required by 10 CFR Part 50, Appendix H, and the reactor
vessel service life.
3/4.4.10 STRUCTURAL INTEGRITY
The inservice inspection and testing programs for ASME Code Class I, 2, and 3
components ensure that the structural integrity and operational readiness of
these components will be maintained·at an acceptable level throughout the life
of the plant. These programs are in accordance with Section XI of the ASME
Boiler and Pressure Vessel Code and applicable -Addenda as required by 10 CFR
50.55a(g) except where specific written relief has been granted by the
Commission pursuant to 10 CFR 50.55a(g)(6)(i).
Components of the Reactor Coolant System were designed to provide access to
permit inservice inspections in accordance with Section XI of the ASME Boiler
and Pressure Vessel Code, 1977 Edition and Addenda through Summer 1978.
3/4.4.11

REACTOR COOLANT SYSTEM VENTS

Reactor Coolant System vents are provided to exhaust noncondensible gases
and/or steam from the Reactor Coolant System that could inhibit natural
circulation core cooling. The OPERABILITY of least one Reactor Coolant System
vent path from the reactor vessel head and the pressurizer steam space ensures
that the capability exists to perform this function.
.

.

The valve redundancy of the Reactor Coolant System vent paths serves to
minimize the probability of inadvertent or irreversible actuation while
ensuring that a single failure of a vent valve, power supply, or control
·
system does not prevent isolation of the vent path.
The function, capabilities, and testing requirements of the Reactor Coolant
System vents are consistent with the requirements of Item II.B.1 of
NUREG-0737,"Clarification of TMI Action Plant Requirements," November 1980.
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3/4.5 EMERGENCY CORE COOLING SYSTEMS
BASES
3/4.5.1 ACCUMULATORS
The OPERABILITY of each Reactor Coolant System (RCS) accumulator ensures that a sufficient
volume of borated water will be immediately forced into the reactor core through each of the cold
legs in the event the RCS pressure falls below the pressure of the accumulators. This initial
surge of water into the core provides the initial cooling mechanism during large RCS pipe
ruptures.
The limits on accumulator volume, boron concentration and pressure ensure that the
assumptions used for accumulator injection in the safety analysis are met. The value of 66%
indicated level ensures that a minimum of 7440 gallons is maintained in the accumulators. The
maximum indicated level of 96% ensures that an adequate volume exists for nitrogen
pressurization.
The accumulator power operated isolation valves are considered to be "operating bypasses" in
the context of IEEE Std. 279-1971, which requires that bypasses of a protective function be
removed automatically whenever permissive conditions are not met. In addition, as these
accumulator isolation valves fail to meet single failure criteria, removal of power to the valves is
required.
The limits for operation with an accumulator inoperable for any reason except an isolation valve
closed or boron concentration not within limits minimizes the time exposure of the plant to a LOCA
event occurring concurrent with failure of an additional accumulator which may result in
unacceptable peak cladding temperatures. The boron in the accumulators contributes to the
assumption that the combined ECCS water in the partially recovered core during the early
reflooding phase of a large break LOCA is sufficient to keep that portion of the core subcritical.
One accumulator below the minimum boron concentration limit, however, will have no effect on
the available ECCS water and an insignificant effect on core subcriticality during reflood. Boiling
of ECCS water in the core during reflood concentrates boron in the saturated liquid that remains in
the core. In addition, current analysis demonstrates that the accumulators do not discharge
following a large steam line break for HNP. Therefore, 72 hours is permitted to return the boron
concentration to within limits. If a closed isolation valve cannot be immediately opened, the full
capability of one accumulator is not available and prompt action is required to place the reactor in
a mode where this capability is not required.
3/4.5.2 AND 3/4.5.3 ECCS SUBSYSTEMS
The OPERABILITY of two independent ECCS subsystems ensures that sufficient emergency
core cooling capability will be available in the event of a LOCA assuming the loss of one
subsystem through any single failure consideration. Either subsystem operating in conjunction
with the accumulators is capable of supplying sufficient core cooling to limit the peak cladding
temperatures within acceptable limits for all postulated break sizes ranging from the double ended
break of the largest RCS cold leg pipe downward. In addition, each ECCS subsystem provides
long-term core cooling capability in the recirculation mode during the accident recovery period.
Management of gas voids is important to ECCS OPERABILITY. ECCS piping and components
have the potential to develop voids and pockets of entrained gases. Preventing and managing
gas intrusion and accumulation is necessary for proper operation of the ECCS and may also
prevent water hammer, pump cavitation, and pumping of noncondensible gas into the reactor
vessel.
A Surveillance Requirement verifies that required ECCS locations susceptible to gas
accumulation are sufficiently filled with water. Selection of ECCS locations susceptible to gas
accumulation is based on a review of system design information, including piping and
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3/4.5 EMERGENCY CORE COOLING SYSTEMS
BASES
ECCS SUBSYSTEMS (Continued)
instrumentation drawings, isometric drawings, plan and elevation drawings, and calculations. The
design review is supplemented by system walk downs to validate the system high points and to
confirm the location and orientation of important components that can become sources of gas or
could otherwise cause gas to be trapped or difficult to remove during system maintenance or
restoration. Susceptible locations depend on plant and system configuration, such as stand-by
versus operating conditions.
The ECCS is OPERABLE when it is sufficiently filled with water. Acceptance criteria are
established for the volume of accumulated gas at susceptible locations. If accumulated gas is
discovered that exceeds the acceptance criteria for the susceptible location (or the volume of
accumulated gas at one or more susceptible locations exceeds an acceptance criteria for gas
volume at the suction or discharge of a pump), the Surveillance is not met. If it is determined by
subsequent evaluation that the ECCS is not rendered inoperable by the accumulated gas (i.e., the
system is sufficiently filled with water), the Surveillance may be declared met. Accumulated gas
should be eliminated or brought within the acceptance criteria limits. If any accumulated gas is
eliminated or brought within the acceptance criteria limits as part of the Surveillance performance,
the Surveillance is considered met and the system is OPERABLE. Past operability is then
evaluated under the Corrective Action program. If it is suspected that a gas intrusion event is
occurring, then this is evaluated under the Operability Determination Process.
ECCS locations susceptible to gas accumulation are monitored and, if gas is found, the gas
volume is compared to the acceptance criteria for the location. Susceptible locations in the same
system flow path which are subject to the same gas intrusion mechanisms may be verified by
monitoring a representative sub-set of susceptible locations. Monitoring may not be practical for
locations that are inaccessible due to radiological or environmental conditions, the plant
configuration, or personnel safety. For these locations alternative methods (e.g., operating
parameters, remote monitoring) may be used to monitor the susceptible location. Monitoring is
not required for susceptible locations where the maximum potential accumulated gas void volume
has been evaluated and determined to not challenge system OPERABILITY. The accuracy of the
method used for monitoring the susceptible locations and trending of the results should be
sufficient to assure system OPERABILITY during the Surveillance interval.
With the RCS temperature below 350°F, one OPERABLE ECCS subsystem is acceptable without
single failure consideration on the basis of the stable reactivity condition of the reactor and the
limited core cooling requirements.
The limitation for a maximum of one charging/safety injection pump to be OPERABLE and the
Surveillance Requirement to verify one charging/safety injection pump OPERABLE below 325°F
provides assurance that a mass addition pressure transient can be relieved by the operation of a
single PORV.
A Note prohibits the application of LCO 3.0.4.b to an inoperable ECCS high head subsystem
when entering MODE 4. There is an increased risk associated with entering MODE 4 from MODE
5 with an inoperable ECCS high head subsystem and the provisions of LCO 3.0.4.b, which allow
entry into a MODE or other specified condition in the Applicability with the LCO not met after
performance of a risk assessment addressing inoperable systems and components, should not
be applied in this circumstance.
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EMERGENCY CORE COOLING SYSTEMS
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The Surveillance Requirements provided to ensure OPERABILITY of each component ensures
that at a minimum, the assumptions used in the safety analyses are met and that subsystem
OPERABILITY is maintained. Surveillance Requirements for throttle valve position and flow
balance testing provide assurance that proper ECCS flows will be maintained in the event of a
LOCA. Maintenance of proper flow resistance and pressure drop in the piping system to each
injection point is necessary to: (1) prevent total pump flow from exceeding runout conditions
when the system is in its minimum resistance configuration, (2) provide the proper flow split
between injection points in accordance with the assumptions used in the ECCS-LOCA analyses,
and (3) provide an acceptable level of total ECCS flow to all injection points equal to or above that
assumed in the ECCS-LOCA analyses.
The Surveillance Requirement provided to verify the correct position of valves in the flow path is
modified by a note which exempts system vent flow paths opened under administrative control.
The administrative control should be proceduralized and include stationing a dedicated individual
at the system vent flow path who is in continuous communication with the operators in the control
room. This individual will have a method to rapidly close the system vent flow path if directed.
3/4.5.4 REFUELING WATER STORAGE TANK
The OPERABILITY of the refueling water storage tank (RWST) as part of the ECCS ensures that
a sufficient supply of borated water is available for injection into the core by the ECCS. This
borated water is used as cooling water for the core in the event of a LOCA and provides sufficient
negative reactivity to adequately counteract any positive increase in reactivity caused by RCS
cooldown. RCS cooldown can be caused by inadvertent depressurization, a LOCA, or a steam
line rupture.
The limits on RWST minimum volume and boron concentration assure that: (1) sufficient water
is available within containment to permit recirculation cooling flow to the core and (2) the reactor
will remain subcritical in the cold condition following mixing of the RWST and the RCS water
volumes with all shutdown and control rods inserted except for the most reactive control
assembly. These limits are consistent with the assumption of the LOCA and steam line break
analyses.
The contained water volume limit includes an allowance for water not usable because of tank
discharge line location or other physical characteristics.
The limits on contained water volume and boron concentration of the RWST also ensure a pH
value of between 7.0 and 11.0 for the solution recirculated within containment after a LOCA.
This pH band minimizes the evolution of iodine and minimizes the effect of chloride and caustic
stress corrosion on mechanical systems and components.
An RWST allowed outage time of 12 hours is permitted during performance of Technical
Specification surveillance 4.4.6.2.2 with a dedicated attendant stationed at valve 1CT-22 in
communication with the Control Room. The dedicated attendant is to remain within the RWST
compartment whenever valve 1CT-22 is open during the surveillance. The dedicated attendant
can manually close valve 1CT-22 within 30 minutes in case of a line break caused by a seismic
event. Due to the piping configuration, a break in the non-seismic portion of piping during this
surveillance could result in draining the RWST below the minimum analyzed volume.
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3/4.6 CONTAINMENT SYSTEMS
BASES
3/4.6.1 PRIMARY CONTAINMENT
3/4.6.1.1 CONTAINMENT INTEGRITY
Primary CONTAINMENT INTEGRITY ensures that the release of radioactive materials from the
containment atmosphere will be restricted to those leakage paths and associated leak rates
assumed in the safety analyses. This restriction, in conjunction with the leakage rate limitation,
will limit the SITE BOUNDARY radiation doses to within the dose guideline values of 10 CFR Part
100 during accident conditions.
3/4.6.1.2 CONTAINMENT LEAKAGE
The limitations on containment leakage rates ensure that the total containment leakage volume
will not exceed the value assumed in the safety analyses at the peak accident pressure, Pa. As
an added conservatism, the measured overall integrated leakage rate is further limited to less
than or equal to 0.75 La, during performance of the periodic test, to account for possible
degradation of the containment leakage barriers between leakage tests.
The surveillance testing for measuring leakage rates is consistent with the requirements of the
Containment Leakage Rate Testing Program for Type A, B, and C tests.

3/4.6.1.3 CONTAINMENT AIR LOCKS
The limitations on closure and leak rate for the containment air locks are required to meet the
restrictions on CONTAINMENT INTEGRITY and containment leak rate. Surveillance testing of
the air lock seals provides assurance that the overall air lock leakage will not become excessive
due to seal damage during the intervals between air lock leakage tests.
Action statement "a" has been modified by a note. The note allows use of the air lock for entry
and exit for seven days under administrative controls if both air locks have an inoperable door.
This seven day restriction begins when a door in the second air lock is discovered to be
inoperable. Containment entry may be required to perform Technical Specification surveillances
and actions, as well as other activities on equipment inside containment that are required by
Technical Specifications (TS) or other activities that support TS required equipment. In addition,
containment entry may be required to perform repairs on vital plant equipment, which if not
repaired, could lead to a plant transient or a reactor trip. This note is not intended to preclude
performing other activities (i.e., non-TS required activities or repairs on non-vital plant equipment)
if the containment is entered, using the inoperable air lock, to perform an allowed activity listed
above. This allowance is acceptable due to the low probability of an event that could pressurize
containment during the short time that an OPERABLE door is expected to be open.
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CONTAINMENT AIR LOCKS (Continued)
Maintaining containment air locks OPERABLE requires compliance with the
leakage rate test requirements of 10 CFR 50. Appendix J. as modified by
approved exemptions. HNP has an approved exemption to Appendix J Option A.
paragraph III.D.2 of 10 CFR 50 in that the Overall air lock leakage test is
requ1red to be performed if maintenance has been performed that could affect
the air lock sealing capability prior to establishing CONTAINMENT INTEGRITY.
This is in contrast to the Appendix J requirement if air locks are opened
during periods when containment integrity is not required by the plant's
Techn1cal Specifications shall be tested at the end of such periods.
3/4.6.1.4 INTERNAL PRESSURE
The limitations on containment internal pressure ensure that: (1) the
containment structure is prevented from exceeding its design negative pressure
differential with respect to the outside atmosphere of -2 psig. and (2) the
containment peak pressure does not exceed the design pressure of 45 psig.
The maximum peak pressure expected to be obtained from a postulated LOCA is
41.8 psig using a value of 1.6 psig for initial positive containment Rressure.
The -1" wg was chosen to be consistent with the initial assumptions of the
accident analyses.
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3/4.6.1.5 AIR TEMPERATURE
The limitations on containment average air temperature ensure that the overall
containment average air temperature does not exceed the initial temperature
condition assumed in the safety analysis for a LOCA or steam line break
accident. Measurements shall be made at all listed locations. whether by
fixed or portable instruments. prior to determining the average air
temperature.
3/4.6.1.6 CONTAINMENT STRUCTURAL INTEGRITY
This limitation ensures that the structural integrity of the containment will
be maintained comparable to the original design standards for the life of the
facility. Structural integrity is required to ensure that the containment
will withstand the maximum pressure of a postulated LOCA (41.8 psig). A
visual inspection in conjunction with the Containment Leakage Rate Testing
Program is sufficient to demonstrate this capability.
3/4.6.1.7 CONTAINMENT VENTILATION SYSTEM
The 42-inch containment preentry purge makeup and exhaust isolation valves are
required to be sealed closed during plant operations in MODES 1. 2. 3 and 4
since these valves have not been demonstrated capable of closing during a LOCA
or steam line break accident. Maintaining these valves sealed closed during
these MODES ensures that excessive quantities of radioactive materials will
not be released via the Pre-entry Containment Purge System. To provide
assurance that these containment valves cannot be inadvertently opened. the
valves are sealed closed in accordance with Standard Review Plan 6.2.4 which
includes mechanical devices to seal or lock the valve closed. or prevents
power from being supplied to the valve operator.
The use of the Normal Containment Purge System is restricted to the 8-inch
purge makeup and exhaust isolation valves since. unlike the 42-inch valves.
the 8-inch valves are capable of closing during a LOCA or steam line break
accident. Therefore. the SITE BOUNDARY dose guideline of 10 CFR Part 100
would not be exceeded in the event of an accident during normal containment
PURGING operation. The total time the Normal Containment Purge System
isolation valves may be open during MODES 1. 2. 3. and 4 in a calendar year is
a function of anticipated need and operating experience. Only safety-related
reasons: e.g .. containment pressure control or the reduction of airborne
radioactivity to facilitate personnel access for surveillance and maintenance
activities. may be used to justify the opening of these isolation valves
during MODES 1. 2. 3. and 4.
Leakage integrity tests with a maximum allowable leakage rate for containment
purge makeup and exhaust supply valves will provide early indication of resilient material seal degradation and will allow opportunity for repair before
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CONTAINMENT SYSTEMS
BASES
CONTAINMENT VENTILATION SYSTEM (Continued)
gross leakage failures could develop. The 0.60 La leakage limit of Specification 3.6.1.2b. shall
not be exceeded when the leakage rates determined by the leakage integrity tests of these valves
are added to the previously determined total for all valves and penetrations subject to Type B and
C tests.
3/4.6.2 DEPRESSURIZATION AND COOLING SYSTEMS
3/4.6.2.1 CONTAINMENT SPRAY SYSTEM
The OPERABILITY of the Containment Spray System ensures that containment depressurization
and cooling capability will be available in the event of a LOCA or steam line break. The pressure
reduction and resultant lower containment leakage rate are consistent with the assumptions used
in the safety analyses.
The Containment Spray System and the Containment Fan Coolers are redundant to each other in
providing post-accident cooling of the containment atmosphere. However, the Containment
Spray System also provides a mechanism for removing iodine from the containment atmosphere
and therefore the time requirements for restoring an inoperable spray system to OPERABLE
status have been maintained consistent with that assigned other inoperable ESF equipment.
Management of gas voids is important to Containment Spray System OPERABILITY.
Containment Spray System piping and components have the potential to develop voids and
pockets of entrained gases. Preventing and managing gas intrusion and accumulation is
necessary for proper operation of the containment spray trains and may also prevent water
hammer and pump cavitation.
A Surveillance Requirement verifies that required Containment Spray System locations
susceptible to gas accumulation are sufficiently filled with water. Selection of Containment Spray
System locations susceptible to gas accumulation is based on a review of system design
information, including piping and instrumentation drawings, isometric drawings, plan and
elevation drawings, and calculations. The design review is supplemented by system walk downs
to validate the system high points and to confirm the location and orientation of important
components that can become sources of gas or could otherwise cause gas to be trapped or
difficult to remove during system maintenance or restoration. Susceptible locations depend on
plant and system configuration, such as stand-by versus operating conditions.
The Containment Spray System is OPERABLE when it is sufficiently filled with water. Acceptance
criteria are established for the volume of accumulated gas at susceptible locations. If
accumulated gas is discovered that exceeds the acceptance criteria for the susceptible location
(or the volume of accumulated gas at one or more susceptible locations exceeds an acceptance
criteria for gas volume at the suction or discharge of a pump), the Surveillance is not met. If it is
determined by subsequent evaluation that the Containment Spray System is not rendered
inoperable by the accumulated gas (i.e., the system is sufficiently filled with water), the
Surveillance may be declared met. Accumulated gas should be eliminated or brought within the
acceptance criteria limits. If any accumulated gas is eliminated or brought within the acceptance
criteria limits as part of the Surveillance performance, the Surveillance is considered met and the
system is OPERABLE. Past operability is then evaluated under the Corrective Action program. If
it is suspected that a gas intrusion event is occurring, then this is evaluated under the Operability
Determination Process.
Containment Spray System locations susceptible to gas accumulation are monitored and, if gas is
found, the gas volume is compared to the acceptance criteria for the location. Susceptible
locations in the same system flow path which are subject to the same gas intrusion mechanisms
SHEARON HARRIS - UNIT 1

B 3/4 6-3

Amendment No. 150

CONTAINMENT SYSTEMS
BASES
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may be verified by monitoring a representative sub-set of susceptible locations. Monitoring may
not be practical for locations that are inaccessible due to radiological or environmental conditions,
the plant configuration, or personnel safety. For these locations alternative methods (e.g.,
operating parameters, remote monitoring) may be used to monitor the susceptible location.
Monitoring is not required for susceptible locations where the maximum potential accumulated
gas void volume has been evaluated and determined to not challenge system OPERABILITY.
The accuracy of the method used for monitoring the susceptible locations and trending of the
results should be sufficient to assure system OPERABILITY during the Surveillance interval.
The Surveillance Requirement provided to verify the correct position of valves in the flow path is
modified by a note which exempts system vent flow paths opened under administrative control.
The administrative control should be proceduralized and include stationing a dedicated individual
at the system vent flow path who is in continuous communication with the operators in the control
room. The individual will have a method to rapidly close the system vent flow path if directed.
3/4.6.2.2 SPRAY ADDITIVE SYSTEM
The OPERABILITY of the Spray Additive System ensures that sufficient NaOH is added to the
containment spray in the event of a LOCA. The limits on NaOH volume and concentration
ensure a pH value of between 7.0 and 11.0 for the solution recirculated within containment after a
LOCA. This pH band minimizes the evolution of iodine and minimizes the effect of chloride and
caustic stress corrosion on mechanical systems and components. The contained solution
volume limit includes an allowance for solution not usable because of tank discharge line location
or other physical characteristics. These assumptions are consistent with the iodine removal
efficiency assumed in the safety analyses.
The maximum and minimum volumes for the Spray Additive Tank are based on the analytical
limits. The specified indicated levels used for surveillance include instrument uncertainties and
unusable tank volume.
3/4.6.2.3 CONTAINMENT COOLING SYSTEM
The OPERABILITY of the Containment Fan Coolers ensures that adequate heat removal
capacity is available when operated in conjunction with the Containment Spray Systems during
post-LOCA conditions.
ESW flowrate to the Containment Fan Coolers will vary based on reservoir level. Acceptable
ESW flowrate is dependent on the number of heat exchanger tubes in service. Surveillance test
acceptance criteria should be adjusted for these factors.
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The Containment Fan Coolers and the Containment Spray System are redundant to
each other in providing post-accident cooling of the containment atmosphere.
As a result of this redundancy in cooling capability, the allowable
out-of-service time requirements for the Containment Fan Coolers have been
appropriately adjusted. However. the allowable out-of-service time
requirements for the Containment Spray System have been maintained consistent
with that assigned other inoperable ESF equipment since the Containment Spray
System also provides a mechanism for removing iodine from the containment
atmosphere.
3/4.6.3 CONTAINMENT ISOLATION VALVES
The OPERABILITY of the containment isolation valves ensures that the
containment atmosphere will be isolated from the outside environment in the
event of a release of radioactive material to the containment atmosphere or
pressurization of the containment and is consistent with the requirements of
General Design Criteria 54 through 57 of Appendix A to 10 CFR Part 50.
Containment isolation within the time limits specified for those isolation
valves designed to close automatically ensures that the release of radioactive
material to the environment will be consistent with the assumptions used in
the analyses for a LOCA.
Reopening of an inoperable containment isolation valve is allowed to permit
surveillance testing to demonstrate its operability of the operability of
other equipment per Specification 4.6.3.1. or to change to compliance with
another action statement for the LCD. An example of choosing an alternate
action statement would be installing a blind flange versus using the failed
closed containment isolation valve to isolate the penetration. This action
would facilitate repair of the failed isolation valve. then removing the blind
flange and re-installing the repaired valve. This process is acceptable
because it results in restoring the penetration to its design configuration
sooner that waiting for a plant shutdown to complete the repairs.
I

3/4.6.4 COMBUSTIBLE GAS CONTROL
Deleted.
3/4.6.5 VACUUM RELIEF SYSTEM
The OPERABILITY of the primary containment to atmosphere vacuum relief valves
ensures that the containment internal pressure does not become more negative
than -1.93 psig. This condition is necessary to prevent exceeding the containment design limit for internal vacuum of -2 psig.
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3/4.7

PLANf SYSTEMS

BASES
TURBINE CYCLE

3/4.7.1
3/4.7.1.1

SAFETY VALVES

The OPERABILITY of the main steam line Code safety valves ensures that the
Secondary System Qressure will be limited to within 110% (1305 psig) of its
design pressure of 1185 psig dur1ng the most severe ant1cipated system operational transient. The maximum rel1eving capacity is associated with a Turb1ne
trip from 100% RATED THERMAL POWER coincident with an assumed loss of
condenser heat sink (i.e .. no steam bypass to the condenser).
The specified valve lift settings and relieving capacities are in accordance
with the requirements of Section III of the ASME Boiler and Pressure Code.
1971 Edition. The 7 total relieving capacity for all valves on all of the steam
l1nes is 1.36 x 10 lbs/h which is in excess of 105% of the maximum calculated
steam flow of 12.9 x 10 6 lbs/h at 100% RATED THERMAL POWER. A minimum of two
OPERABLE safety valves per steam generator ensures that sufficient relieving
capac1ty is available for the allowable THERMAL POWER restriction in
Table 3. 7-1.
STARTUP and/or POWER OPERATION is allowable with safety valves inoperable
within the limitations of the ACTION requ1rements on the basis of the
reduction in Secondary Coolant System steam flow and THERMAL POWER required by
the reduced Reactor trip settings of the Power Range Neutron Flux channels.
The Reactor Trip Setpoint reductions are derived on the following bases:
For 3 loop operation
H10 = ( 100/Q) (ws

Where:

h,9 N)
K

Hi~=

Safety Analysis power range high neutron flux setpoint. percent

Q

Nominal NSSS power rating of the plant (including reactor
coolant pump heat). Mwt

K

Conversion factor. 947.82 (Btu/sec)

MWt

Minimum total steam flow rate capability of the operable MSSVs
on any one steam generator at the highest MSSV opening pressure
including tolerance and accumulation. as appropriate. in lb/sec.
Heat of vaporization for steam at the highest MSSV opening
pressure including tolerance and accumulation. as appropriate.
Btu/lbm
N

Number of loops in plant

The values from th1s algorithm must then be adjusted lower to account for
1nstrument and channel uncertainties. This adjustment will be 9% power.
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Amendment No. 107

3/4.7 PLANT SYSTEMS
BASES
3/4.7.1.2 AUXILIARY FEEDWATER SYSTEM
The OPERABILITY of the Auxiliary Feedwater System ensures that the Reactor Coolant System
can be cooled down to less than 350°F from normal operating conditions so that the Residual
Heat Removal System may be placed into operation. The AFW System provides decay heat
removal immediately following a station blackout event, and is required to mitigate the Loss of
Normal Feedwater and Feedwater Line break accidents analyzed in FSAR Chapter 15. The
minimum pump performance requirements are based upon a maximum allowable degradation of
the pump performance curves. Pump operation at this level has been demonstrated by
calculation to deliver sufficient AFW flow to satisfy the accident analysis acceptance criteria.
With regard to the AFW valve position verification of Surveillance Requirement 4.7.1.2.1
Sub-paragraph b.1, this requirement does not include in its scope the AFW flow control valves
inline from the AFW motor-driven pump discharge header to each steam generator when they are
equipped with an auto-open feature. The auto-open logic feature is designed to automatically
open these valves upon receipt of an Engineered Safety Features System AFW start signal. As
a consequence, valves with an auto-open feature do not have a "correct position" which must be
verified. The valves may be in any position, in any MODE of operation thereby allowing full use
of the AFW System for activities such as to adjust steam generator water levels prior to and during
plant start-up, as an alternate feedwater system during hot standby, for cooldown operations, and
to establish and maintain wet layup conditions in the steam generators.
A Note prohibits the application of LCO 3.0.4.b to an inoperable AFW train. There is an increased
risk associated with entering a MODE or other specified condition in the Applicability with an AFW
train inoperable and the provisions of LCO 3.0.4.b, which allow entry into a MODE or other
specified condition in the Applicability with the LCO not met after performance of a risk
assessment addressing inoperable systems and components, should not be applied in this
circumstance.
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3/4.7 PLANT SYSTEMS
BASES
3/4.7.1.3 CONDENSATE STORAGE TANK
The OPERABILITY of the condensate storage tank with the minimum water volume ensures that
sufficient water is available to maintain the RCS at HOT STANDBY conditions for 6 hours with
steam discharge to the atmosphere concurrent with total loss-of-offsite power. The contained
water volume limit includes an allowance for water not usable because of tank discharge line
location or other physical characteristics, and the value has also been adjusted in a manner
similar to that for the RWST and BAT, as discussed on page B 3/4 1-3.
3/4.7.1.4 SPECIFIC ACTIVITY
The limitations on Secondary Coolant System specific activity ensure that the resultant offsite
radiation dose will be limited to a small fraction of 10 CFR Part 100 dose guideline values in the
event of a steam line rupture. This dose also includes the effects of a coincident 1 gpm
reactor-to-secondary tube leak in the steam generator of the affected steam line. These values
are consistent with the assumptions used in the safety analyses.
3/4.7.1.5 MAIN STEAM LINE ISOLATION VALVES
The OPERABILITY of the main steam line isolation valves ensures that no more than one steam
generator will blow down in the event of a steam line rupture. This restriction is required to: (1)
minimize the positive reactivity effects of the Reactor Coolant System cooldown associated with
the blowdown, and (2) limit the pressure rise within containment in the event the steam line
rupture occurs within containment. The OPERABILITY of the main steam isolation valves within
the closure times of the Surveillance Requirements are consistent with the assumptions used in
the safety analyses.
3/4.7.2 STEAM GENERATOR PRESSURE / TEMPERATURE LIMITATION
The limitation on steam generator pressure and temperature ensures that the pressure-induced
stresses in the steam generators do not exceed the maximum allowable fracture toughness
stress limits. The limitations of 70°F and 200 psig are based on a steam generator RTNDT of 60°F
(a generic maximum) and are sufficient to prevent brittle fracture. The Shearon Harris specific
RTNDT is limited to a maximum value of 10°F.
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3/4.7 PLANT SYSTEMS
BASES
3/4.7.3 COMPONENT COOLING WATER SYSTEM
The OPERABILITY of the Component Cooling Water System ensures that sufficient cooling
capacity is available for continued operation of safety-related equipment during normal and
accident conditions. The redundant cooling capacity of this system, assuming a single failure, is
consistent with the assumptions used in the safety analyses.
3/4.7.4 EMERGENCY SERVICE WATER SYSTEM
The OPERABILITY of the Emergency Service Water System ensures that sufficient cooling
capacity is available for continued operation of safety-related equipment during normal and
accident conditions. The redundant cooling capacity of this system, assuming a single failure, is
consistent with the assumptions used in the safety analyses.
[Amendment No. 176 deleted pages B 3/4 7-3a through B 3/4 7-3d]
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3/4.7 PLANT SYSTEMS
BASES
3/4.7.5 ULTIMATE HEAT SINK
The limitations on the ultimate heat sink level and temperature ensure that sufficient cooling
capacity is available either: (1) provide normal cooldown of the facility or (2) mitigate the effects
of accident conditions within acceptable limits.
The limitations on minimum water level and maximum temperature are based on providing a 30day cooling water supply to safety-related equipment without exceeding its design basis
temperature and is consistent with the recommendations of Regulatory Guide 1.27, "Ultimate
Heat Sink for Nuclear Plants," Rev. 2, January 1976.
3/4.7.6 CONTROL ROOM EMERGENCY FILTRATION SYSTEM
BACKGROUND
The CREFS provides a protected environment from which occupants can control the unit
following an uncontrolled release of radioactivity, hazardous chemicals, or smoke.
The CREFS consists of two independent, redundant trains that recirculate and filter the air in the
control room envelope (CRE) and a CRE boundary that limits the inleakage of unfiltered air. Each
CREFS train consists of a prefilter or demister, a high efficiency particulate air (HEPA) filter, an
activated charcoal adsorber section for removal of gaseous activity (principally iodines), and a
fan. Ductwork, valves or dampers, doors, barriers, and instrumentation also form part of the
system, as well as demisters to remove water droplets from the air stream. A second bank of
HEPA filters follows the adsorber section to collect carbon fines and provides backup in case of
failure of the main HEPA filter bank. The heaters are not required for OPERABILITY since the
carbon laboratory tests are performed at 95% relative humidity, but are maintained in the system
to provide additional efficiency margin.
The CRE is the area within the confines of the CRE boundary that contains the spaces that control
room occupants inhabit to control the unit during normal and accident conditions. This area
encompasses the control room, and may encompass other non-critical areas to which frequent
personnel access or continuous occupancy is not necessary in the event of an accident. The
CRE is protected during normal operation, natural events, and accident conditions. The CRE
boundary is the combination of walls, floor, roof, ducting, doors, penetrations and equipment that
physically form the CRE. The OPERABILITY of the CRE boundary must be maintained to ensure
that the inleakage of unfiltered air into the CRE will not exceed the inleakage assumed in the
licensing basis analysis of design basis accident (DBA) consequences to CRE occupants. The
CRE and its boundary are defined in the Control Room Envelope Habitability Program.
The CREFS is an emergency system, parts of which may also operate during normal unit
operation in the standby mode of operation. Upon receipt of the actuating signal(s), normal air
supply to the CRE is isolated, and the stream of ventilation air is recirculated through the system
filter trains. The prefilters or demisters remove any large particles in the air, and any entrained
water droplets present, to prevent excessive loading of the HEPA filters and charcoal adsorbers.
The demister is important to the effectiveness of the charcoal adsorbers.
Actuation of the CREFS places the system in the emergency mode (i.e., isolation with
recirculation mode) of operation. Actuation of the system closes the unfiltered outside air intake
and unfiltered exhaust dampers, and aligns the system for recirculation of the air within the CRE
through the redundant trains of HEPA and charcoal filters. The emergency mode also allows for
pressurization and filtered ventilation of the air supply to the CRE.
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3/4.7 PLANT SYSTEMS
BASES
3/4.7.6 CONTROL ROOM EMERGENCY FILTRATION SYSTEM (Continued)
Outside air is diluted with air from the CRE, filtered, and added to the air being recirculated from
the CRE. Pressurization of the CRE minimizes infiltration of unfiltered air through the CRE
boundary from all the surrounding areas adjacent to the CRE boundary. The air entering the
CRE is continuously monitored by radiation detectors. One detector output above the setpoint
will cause actuation of the emergency mode.
A single CREFS train operating with a maximum pressurization flow rate of 400 cfm will
pressurize the CRE to at least 0.125 inches water gauge relative to external areas adjacent to the
CRE boundary. The CREFS operation in maintaining the CRE habitable is discussed in the
FSAR, Section 9.4 (Ref. 1).
Redundant supply and recirculation trains provide the required filtration should an excessive
pressure drop develop across the other filter train. Normally open isolation dampers are
arranged in series pairs so that the failure of one damper to shut will not result in a breach of
isolation. The CREFS is designed in accordance with Seismic Category I requirements.
The CREFS is designed to maintain a habitable environment in the CRE for 30 days of continuous
occupancy after a Design Basis Accident (DBA) without exceeding a 5 rem TEDE or its equivalent
to any part of the body.
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3/4.7 PLANT SYSTEMS
BASES
3/4.7.6 CONTROL ROOM EMERGENCY FILTRATION SYSTEM (Continued)
APPLICABLE SAFETY ANALYSIS
The CREFS components are arranged in redundant, safety related ventilation trains. The
location of components and ducting within the CRE ensures an adequate supply of filtered air to
all areas requiring access. The CREFS provides airborne radiological protection for the CRE
occupants, as demonstrated by the CRE occupant dose analyses for the most limiting design
basis accident fission product release presented in the FSAR, Chapter 15 (Ref. 2).
The CREFS provides protection from smoke and hazardous chemicals to the CRE occupants.
The analysis of toxic chemical hazards found no impact on control room habitability from toxic
chemical sources (Ref. 3). The evaluation of a smoke challenge demonstrates that it will not
result in the inability of the CRE occupants to control the reactor either from the control room or
from the remote shutdown panels (Ref. 4).
The worst case single active failure of a component of the CREFS, assuming a loss of offsite
power, does not impair the ability of the system to perform its design function.
The CREFS satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).
LIMITING CONDITION FOR OPERATION (LCO)
Two independent and redundant CREFS trains are required to be OPERABLE to ensure that at
least one is available if a single active failure disables the other train. Total system failure, such
as from a loss of both ventilation trains or from an inoperable CRE boundary, could result in
exceeding a dose of 5 rem TEDE or its equivalent to any part of the body to the CRE occupants in
the event of a large radioactive release.
Each CREFS train is considered OPERABLE when the individual components necessary to limit
CRE occupant exposure are OPERABLE. A CREFS train is OPERABLE when the associated:
a.

Fan is OPERABLE,

b.

HEPA filters and charcoal adsorbers are not excessively restricting flow, and are capable
of performing their filtration functions, and

c.

Demister, ductwork, valves, and dampers are OPERABLE, and air circulation can be
maintained.

In order for the CREFS trains to be considered OPERABLE, the CRE boundary must be
maintained such that the CRE occupant dose from a large radioactive release does not exceed
the calculated dose in the licensing basis consequence analyses for DBAs, and that CRE
occupants are protected from hazardous chemicals and smoke.
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3/4.7 PLANT SYSTEMS
BASES
3/4.7.6 CONTROL ROOM EMERGENCY FILTRATION SYSTEM (Continued)
LIMITING CONDITION FOR OPERATION (LCO)
A failure to secure the RAB Normal Ventilation System, as part of a control room isolation, results
in an inoperable control room boundary. Various postulated alignments or malfunctions of the
RAB Normal Ventilation System can result in either excessively positive or negative RAB
pressures, which can compromise the ability of the CREFS trains to maintain the control room
envelope at a positive pressure of 1/8 INWG or greater relative to adjacent areas, thus directly
impacting design basis in-leakage assumptions and personnel dose consequences under
accident conditions.
The LCO is modified by a Note allowing the CRE boundary to be opened intermittently under
administrative controls. This Note only applies to openings in the CRE boundary that can be
rapidly restored to the design condition, such as doors, hatches, floor plugs, and access panels.
For entry and exit through doors, the administrative control of the opening is performed by the
person(s) entering or exiting the area. For other openings, these controls should be
proceduralized and consist of stationing a dedicated individual at the opening who is in
continuous communication with the operators in the CRE. This individual will have a method to
rapidly close the opening and to restore the CRE boundary to a condition equivalent to the design
condition when a need for CRE isolation is indicated.
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3/4.7 PLANT SYSTEMS
BASES
3/4.7.6 CONTROL ROOM EMERGENCY FILTRATION SYSTEM (Continued)
APPLICABILITY
In MODES 1, 2, 3, 4, 5, and 6, during movement of irradiated fuel assemblies, and during
movement of loads over spent fuel pools, the CREFS must be OPERABLE to ensure that the
CRE will remain habitable during and following a DBA.
During movement of irradiated fuel assemblies and movement of loads over spent fuel pools, the
CREFS must be OPERABLE to cope with the release from a fuel handling accident involving
irradiated fuel.
ACTIONS
3.7.6.a.1
In MODE 1, 2, 3, or 4, when one CREFS train is inoperable, for reasons other than an inoperable
CRE boundary, action must be taken to restore OPERABLE status within 7 days. In this
condition, the remaining OPERABLE CREFS train is adequate to perform the CRE occupant
protection function. However, the overall reliability is reduced because a failure in the OPERABLE
CREFS train could result in loss of CREFS function. The 7 day allowed outage time is based on
the low probability of a DBA occurring during this time period, and ability of the remaining train to
provide the required capability.
In MODE 1, 2, 3, or 4, if the inoperable CREFS train cannot be restored to OPERABLE status
within the allowed outage times, the unit must be placed in a MODE that minimizes accident risk.
To achieve this status, the unit must be placed in at least MODE 3 within the next 6 hours, and in
MODE 5 within the following 30 hours. The allowed outage times are reasonable, based on
operating experience, to reach the required unit conditions from full power conditions in an orderly
manner and without challenging unit systems.
3.7.6.a.2
In MODE 1, 2, 3, or 4, if the unfiltered inleakage of potentially contaminated air past the CRE
boundary and into the CRE can result in CRE occupant radiological dose greater than the
calculated dose of the licensing basis analyses of DBA consequences (allowed to be up to 5 rem
TEDE or its equivalent to any part of the body), or inadequate protection of CRE occupants from
hazardous chemicals or smoke, the CRE boundary is inoperable. Actions must be taken to
restore an OPERABLE CRE boundary within 90 days.
During the period that the CRE boundary is considered inoperable, action must be initiated to
implement mitigating actions to lessen the effect on CRE occupants from the potential hazards of
a radiological or chemical event or a challenge from smoke. Actions must be taken within 24
hours to verify that in the event of a DBA, the mitigating actions will ensure that CRE occupant
radiological exposures will not exceed the calculated dose of the licensing basis analyses of DBA
consequences, and that CRE occupants are protected from hazardous chemicals and smoke.
These mitigating actions (i.e., actions that are taken to offset the consequences of the inoperable
CRE boundary) should be preplanned for implementation upon entry into the condition,
regardless of whether entry is intentional or unintentional.
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3/4.7 PLANT SYSTEMS
BASES
3.7.6.a.2 (continued)
The 24 hour allowed outage time is reasonable based on the low probability of a DBA occurring
during this time period, and the use of mitigating actions. The 90 day allowed outage time is
reasonable based on the determination that the mitigating actions will ensure protection of CRE
occupants within analyzed limits while limiting the probability that CRE occupants will have to
implement protective measures that may adversely affect their ability to control the reactor and
maintain it in a safe shutdown condition in the event of a DBA. In addition, the 90 day allowed
outage time is a reasonable time to diagnose, plan and possibly repair, and test most problems
with the CRE boundary.
In MODE 1, 2, 3, or 4, if the inoperable CRE boundary cannot be restored to OPERABLE status
within the allowed outage times, the unit must be placed in a MODE that minimizes accident risk.
To achieve this status, the unit must be placed in at least MODE 3 within the next 6 hours, and in
MODE 5 within the following 30 hours. The allowed outage times are reasonable, based on
operating experience, to reach the required unit conditions from full power conditions in an orderly
manner and without challenging unit systems.
3.7.6 b.1 and c.1
In MODE 5 or 6, or during movement of irradiated fuel assemblies, or during movement of loads
over spent fuel pools, when one CREFS train is inoperable, for reasons other than an inoperable
CRE boundary, action must be taken to restore OPERABLE status within 7 days. If the
inoperable CREFS train cannot be restored to OPERABLE status within the allowed outage time,
action must be taken to immediately place the OPERABLE CREFS train in the emergency mode.
This action ensures that the remaining train is OPERABLE, that no failures preventing automatic
actuation will occur, and that any active failure would be readily detected.
3.7.6 b.2 and c.2
When both CREFS trains are inoperable, for reasons other than an inoperable CRE boundary, or
when the OPERABLE CREFS train required to be in the emergency mode by ACTION b.1 or c.1
is not capable of being powered by an OPERABLE emergency power source, immediately
suspend activities that could result in a release of radioactivity that might require isolation of the
CRE. This places the unit in a condition that minimizes the accident risk. This does not preclude
the movement of fuel to a safe position.
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3/4.7 PLANT SYSTEMS
BASES
3.7.6 b.3 and c.3
In MODE 5 or 6, or during movement of irradiated fuel assemblies, or during movement of loads
over spent fuel pools, with one or more CREFS trains inoperable due to an inoperable CRE
boundary, action must be taken immediately to suspend activities that could result in a release of
radioactivity that might require isolation of the CRE. This places the unit in a condition that
minimizes the accident risk. This does not preclude the movement of fuel to a safe position.
SURVEILLANCE REQUIREMENTS
SR 4.7.6.a
Standby systems should be checked periodically to ensure that they function properly. As the
environment and normal operating conditions on this system are not too severe, testing each train
once every month provides an adequate check of this system. Operation for ≥ 15 continuous
minutes demonstrates OPERABILITY of the system. Periodic operation ensures that blockage,
fan or motor failure, or excessive vibration can be detected for corrective action. The
surveillance frequency is controlled under the Surveillance Frequency Control Program.
SR 4.7.6.b, c, e, and f
ANSI N510-1980 will be used as a procedural guide for surveillance testing. Criteria for
laboratory testing of charcoal and for in-place testing of HEPA filters and charcoal adsorbers is
based upon a removal efficiency of 99% for elemental, particulate and organic forms of
radioiodine.
SR 4.7.6.d.1
This SR verifies that the HEPA filters and charcoal adsorbers are not excessively blocked. The
filter pressure drop was chosen to be half-way between the estimated clean and dirty pressure
drops for those components. This assures the full functionality of the filters for a prolonged
period, even at the Technical Specification limit. The surveillance frequency is controlled under
the Surveillance Frequency Control Program.
SR 4.7.6.d.2
This SR verifies that each CREFS train starts and operated on an actual or simulated actuation
signal. The surveillance frequency is controlled under the Surveillance Frequency Control
Program.
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3/4.7 PLANT SYSTEMS
BASES
3/4.7.6 CONTROL ROOM EMERGENCY FILTRATION SYSTEM (Continued)
SR 4.7.6.g
This SR verifies the OPERABILITY of the CRE boundary by testing for unfiltered air inleakage
past the CRE boundary and into the CRE. The details of the testing are specified in the Control
Room Envelope Habitability Program.
The CRE is considered habitable when the radiological dose to CRE occupants calculated in the
licensing basis analyses of DBA consequences is no more than 5 rem TEDE or its equivalent to
any part of the body and the CRE occupants are protected from hazardous chemicals and smoke.
This SR verifies that the unfiltered air inleakage into the CRE is no greater than the flow rate
assumed in the licensing basis analyses of DBA consequences.
In MODES 1, 2, 3, or 4, when unfiltered air inleakage is greater than the assumed flow rate,
ACTION a.2 must be entered. ACTION a.2 allows time to restore the CRE boundary to
OPERABLE status provided mitigating actions can ensure that the CRE remains within the
licensing basis habitability limits for the occupants following an accident. Compensatory
measures are discussed in Regulatory Guide 1.196, Section C.2.7.3, (Ref. 5) which endorses,
with exceptions, NEI 99-03, Section 8.4 and Appendix F (Ref. 6). These compensatory
measures may also be used as mitigating actions as required by ACTION a.2. Temporary
analytical methods may also be used as compensatory measures to restore OPERABILITY (Ref.
7). Options for restoring the CRE boundary to OPERABLE status include changing the licensing
basis DBA consequence analysis, repairing the CRE boundary, or a combination of these actions.
Depending upon the nature of the problem and the corrective action, a full scope inleakage test
may not be necessary to establish that the CRE boundary has been restored to OPERABLE
status.
REFERENCES
1.
2.
3.
4.
5.
6.
7.

FSAR, Section 9.4
FSAR, Chapter 15
FSAR, Section 6.4
FSAR, Section 9.5 and Corrective Action Program Assignment 100903-05
Regulatory Guide 1.196
NEI 99-03,"Control Room Habitability Assessment," June 2001
Letter from Eric J. Leeds (NRC) to James W. Davis (NEI) dated January 30, 2004, "NEI
Draft White Paper, Use of Generic Letter 91-18 Process and Alternative Source Terms in
the Context of Control Room Habitability." (ADAMS Accession No. ML040300694)
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3/4.7 PLANT SYSTEMS
BASES
3/4.7.7 REACTOR AUXILIARY BUILDING EMERGENCY EXHAUST SYSTEM
The OPERABILITY of the Reactor Auxiliary Building Emergency Exhaust System ensures that
radioactive materials leaking from the ECCS equipment within the pump room following a LOCA
are filtered prior to reaching the environment. Operation for ≥ 15 continuous minutes
demonstrates OPERABILITY of the system. Periodic operation ensures that blockage, fan or
motor failure, or excessive vibration can be detected for corrective action. The heaters are not
required for OPERABILITY since the carbon laboratory tests are performed at 95% relative
humidity, but are maintained in the system to provide additional efficiency margin. The operation
of this system and the resultant effect on offsite dosage calculations was assumed in the safety
analyses. ANSI N510-1980 will be used as a procedural guide for surveillance testing. Criteria
for laboratory testing of charcoal and for in- place testing of HEPA filters and charcoal adsorbers
is based upon removal efficiencies of 95% for organic and elemental forms of radioiodine and
99% for particulate forms. The filter pressure drop was chosen to be half-way between the
estimated clean and dirty pressure drops for these components. This assures the full
functionality of the filters for a prolonged period, even at the Technical Specification limit.
The LCO is modified by a note allowing the Reactor Auxiliary Building Emergency Exhaust
System (RABEES) ventilation boundary to be opened intermittently under administrative controls.
For entry and exit through doors, the administrative control of opening is performed by the
person(s) entering or exiting the area. For other openings, these controls consist of stationing a
dedicated individual at the opening who is in continuous communication with the control room.
This individual will have a method to rapidly close the opening when a need for RABEES isolation
is indicated.
If the RABEES boundary is inoperable in MODES 1, 2, 3, and 4, the RABEES trains cannot
perform their intended functions. Actions must be taken to restore an OPERABLE RABEES
boundary within 24 hours. During the period that the RABEES boundary is inoperable,
appropriate compensatory measures (consistent with the intent of GDC 19, 60, 64, and 10 CFR
Part 100) should be utilized to protect plant personnel from potential hazards such as radioactive
contamination, toxic chemicals, smoke, temperature and relative humidity, and physical security.
Preplanned measures should be available to address these concerns. HNP will have written
procedures available describing compensatory measures to be taken in the event of an
intentional or unintentional entry into this condition. The 24 hour allowed out of service time is a
typically reasonable time to diagnose, plan and possibly repair, and test most problems with the
RABEES boundary. The 24 hour allowed out of service time is reasonable based on the low
probability of a DBA occurring during this time period, and the availability of compensatory
measures.
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3/4.7 PLANT SYSTEMS
BASES
3/4.7.8 SNUBBERS
All snubbers are required OPERABLE to ensure that the structural integrity of the Reactor
Coolant System and all other safety-related systems is maintained during and following a seismic
or other event initiating dynamic loads.
Surveillance to demonstrate OPERABILITY is by performance of an augmented inservice
inspection program specified in the Technical Specification Equipment List Program, plant
procedure PLP-106. The program is in accordance with the ASME OM Code as required by
10 CFR 50.55a.
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3/4.7 PLANT SYSTEMS
BASES
3/4.7.9 SEALED SOURCE CONTAMINATION
The sources requiring leak tests are specified in 10 CFR 31.5(c)(2)(ii). The limitation on
removable contamination is required by 10 CFR 31.5(c)5. This limitation will ensure that leakage
from Byproduct, Source, and Special Nuclear Material sources will not exceed allowable intake
values.
Sealed sources are classified into three groups according to their use, with Surveillance
Requirements commensurate with the probability of damage to a source in that group. Those
sources that are frequently handled are required to be tested more often than those that are not.
Sealed sources that are continuously enclosed within a shielded mechanism (i.e., sealed sources
within radiation monitoring or boron measuring devices) are considered to be stored and need not
be tested unless they are removed from the shielded mechanism.
3/4.7.10 DELETED
3/4.7.11 DELETED
3/4.7.12 DELETED
3/4.7.13 ESSENTIAL SERVICES CHILLED WATER SYSTEM
The OPERABILITY of the Essential Service Chilled Water System ensures that sufficient cooling
capacity is available for continued operation of safety related equipment during normal and
accident conditions. The redundant cooling capacity of this system, assuming a single failure, is
consistent with the assumptions used in the safety analyses.
The TS 3.7.13 action statement completion time of 7 days is for maintenance on the Essential
Services Chilled Water System (ESCWS). Entry into this action statement also affects TS 3.1.2.4,
“Charging Pumps – Operating,” TS 3.5.2, “ECCS [Emergency Core Cooling Systems]
Subsystems – Tavg Greater Than or Equal To 350°F,” TS 3.6.2.1, “Containment Spray System,”
TS 3.6.2.3, “Containment Cooling System,” and TS 3.7.4, "Emergency Service Water System,"
for ‘B’ Train ESCWS inoperability only, based upon the impact to the ‘B’ Emergency Service
Water (ESW) Booster Pump operability. The ‘B’ Train ESW booster pump area is cooled by
AH- 8 1X-SB, which is powered by the ‘B’ Train power supply. There is no impact to the ‘A’ Train
ESW Booster Pump or the ‘A’ Train ESW System since an air handler unit for this area may be
powered by either ‘A’ or ‘B’ Train power supplies.
A note similar to the following is placed in each of the above listed TS:
* One Train of [Applicable TS or TS System] is allowed to be inoperable for a total of 7 days to
allow for maintenance on the Essential Services Chilled Water System and air handlers
supported by the Essential Services Chilled Water System. Prior to exceeding 72 hours, the
compensatory measures described in TS Bases 3.7.13 and HNP LAR correspondence letter
RA-19-0007 shall be implemented.
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3/4.7 PLANT SYSTEMS
BASES
3/4.7.13 ESSENTIAL SERVICES CHILLED WATER SYSTEM (Continued)
#

1

COMPENSATORY MEASURES FOR 7-DAY ALLOWED OUTAGE TIME

The following equipment and the corresponding power supplies will be posted
protected:
•

•

•

2

Air handling units for the operable charging safety injection pump (CSIP) areas:
AH-9A (CSIP 1A-SA Area), AH-9B (CSIP 1B-SB Area), or AH-10 (CSIP 1C-SAB
Area)
Air handling units for the Switchgear Rooms with operable equipment:
AH-12 1A-SA and AH-12 1B-SA supply Switchgear Room A; AH-13 1A-SB and
AH-13 1B-SB supply Switchgear Room B
Operable ESCWS chiller and operable chilled water pump

The Fire Protection tracking log will be reviewed for fire hazards and fire impairments.
Transient combustibles and hot work in these fire risk-sensitive areas will be limited:
•
•
•
•

Fire compartment FC25: RAB HVAC Room (MCC 1A21-SA, MCC 1A31-SA)
Fire compartments FC34 and FC35: Switchgear Room A and Switchgear Room B
Fire compartment FC41: Turbine Building (Zone 1-G-261 – 6.9 kV Switchgear)
Fire compartment FC54: Transformer Yard

3

Restrictions on work activities will be in place that involve components that if lost or
failed could result in a direct plant trip or transient.

4

Operator actions for CSIP area cooling, Switchgear Room cooling, and Auxiliary
Relay Cabinet Room cooling, if needed following a loss of HVAC, will be briefed with
Operations. The fan used for the CSIP area cooling will be pre-staged and verified
to be functional.

5

Discretionary maintenance or discretionary testing on equipment that support the
following systems will be avoided for the remaining duration of the TS 3.7.13 LCO entry:
•
•
•
•
•

Essential Services Chilled Water System (operable train)
Motor-Driven and Turbine-Driven Auxiliary Feedwater Pumps
ESW System and Normal Service Water System
Emergency Diesel Generators
Alternate Seal Injection System and the Dedicated Shutdown Diesel Generator
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3/4.7 PLANT SYSTEMS
BASES

3/4.7.14 FUEL STORAGE POOL BORON CONCENTRATION
The fuel storage pools contain several rack designs. The PWR and BWR racks in Pools "C" and
"D" have a poison that maintains keff less than or equal to 0.95 during normal operation. The BWR
racks in Pools "A" and "B" either credit a poison in the rack design or that contained in the rack
inserts. For the PWR racks in Pools "A" and "B" and the BWR racks that utilize rack inserts, the
racks’ installed poison is not credited and soluble boron is relied upon to maintain the storage Keff
less than or equal to 0.95 during normal operation. Soluble boron is also relied upon during design
basis accidents (e.g., fuel handling accident (FHA) or misloading) to maintain keff less than or
equal to 0.95. The most limiting boron requirement is 1000 ppm of any of the pools. The
difference between 2000 ppm and 1000 ppm provides margin for boron measurement
uncertainties and the detection and mitigation of an accidental boron dilution event. It is not
required to postulate the boron dilution accidents concurrent with another accident such as fuel
misloading or FHA.
The water in the pools normally contains a concentration in excess of 2000 ppm. The pools are
typically interconnected through canals. Years of operating data show that the boron
concentration does not vary significantly from pool to pool. The sampling surveillance permits
taking a sample from any location in the connected volume of the pools. This is typically done by
rotating between four widely separated locations (e.g. Pool A, Pool B, Pool C and 1&4 Transfer
Canal) in the entire pool volume. Sampling of an individual pool is only required when a specific
pool is isolated such that diffusion of the boron between pools is restricted.
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3/4.8 ELECTRICAL POWER SYSTEMS
BASES
3/4.8.1, 3/4.8.2, AND 3/4.8.3 A.C. SOURCES, D.C. SOURCES, AND ONSITE POWER
DISTRIBUTION
The OPERABILITY of the A.C. and D.C power sources and associated distribution systems
during operation ensures that sufficient power will be available to supply the safety-related
equipment required for: (1) the safe shutdown of the facility, and (2) the mitigation and control of
accident conditions within the facility. The minimum specified independent and redundant A.C.
and D.C. power sources and distribution systems satisfy the requirements of General Design
Criterion 17 of Appendix A to 10 CFR Part 50.
The switchyard is designed using a breaker-and-a-half scheme. The switchyard currently has
eight connections with the Duke Energy transmission network; each of these transmission lines is
physically independent. The switchyard has one connection with each of the two Startup Auxiliary
Transformers and each SAT can be fed directly from an associated offsite transmission line. The
Startup Auxiliary Transformers are the preferred power source for the Class 1E ESF buses. The
minimum alignment of offsite power sources will be maintained such that at least two physically
independent offsite circuits are available. The two physically independent circuits may consist of
any two of the incoming transmission lines to the SATs (either through the switchyard or directly)
and into the Class 1E system. As long as there are at least two transmission lines in service and
two circuits through the SATs to the Class 1E buses, the LCO is met.
The ACTION requirements specified for the levels of degradation of the power sources provide
restriction upon continued facility operation commensurate with the level of degradation. The
OPERABILITY of the power sources are consistent with the initial condition assumptions of the
safety analyses and are based upon maintaining at least one redundant set of onsite A.C. and
D.C. power sources and associated distribution systems OPERABLE during accident conditions
coincident with an assumed loss-of-offsite power and single failure of the other onsite A.C.
source. The A.C. and D.C. source allowable out-of-service times are based on Regulatory Guide
1.93, "Availability of Electrical Power Sources," December 1974. There are additional ACTION
requirements to verify that all required feature(s) that depend on the remaining OPERABLE A.C.
sources as a source of emergency power, are also OPERABLE. These requirements allow a
period of time to restore any required feature discovered to be inoperable, e.g. out-of-service for
maintenance, to an OPERABLE status. If the required feature(s) cannot be restored to an
OPERABLE status, the ACTION statement requires the redundant required feature, i.e. feature
receiving power from an inoperable A.C. source, to be declared inoperable. The allowed
operating times to restore an inoperable required feature to an OPERABLE status is based on the
requirements in NUREG 1431. The term "verify", as used in these ACTION statements means to
administratively check by examining logs or other information to determine the OPERABILITY of
required feature(s). It does not mean to perform the Surveillance Requirement needed to
demonstrate the OPERABILITY of the required feature(s).
It is possible to alternate between Technical Specification Conditions in such a manner that
operation could continue indefinitely without ever restoring systems to meet the LCO. However,
doing so would be inconsistent with the basis for Completion Times. Therefore, the maximum
time allowed for any combination of Conditions that result in a single contiguous occurrence of
failing to meet the LCO shall be limited. The Completion Times for those Conditions shall not be
inappropriately extended.
The OPERABILITY of the minimum specified A.C. and D.C. power sources and associated
distribution systems during shutdown and refueling ensures that: (1) the facility can be maintained
in the shutdown or refueling condition for extended time periods, and (2) sufficient instrumentation
and control capability is available for monitoring and maintaining the unit status.
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3/4.8 ELECTRICAL POWER SYSTEMS
BASES
The Surveillance Requirements for demonstrating the OPERABILITY of the diesel generators are
based upon the recommendations of Regulatory Guides 1.9, "Selection of Diesel Generator Set
Capacity for Standby Power Supplies," December 1979; 1.108, "Periodic Testing of Diesel
Generator Units Used as Onsite Electric Power Systems at Nuclear Power Plants," Revision 1,
August 1977 as modified in accordance with the guidance of IE Notice 85-32, April 22, 1985; and
1.137, "Fuel-Oil Systems for Standby Diesel Generators," Revision 1, October 1979. Proper
shedding and sequencing of loads are required functions for Emergency Diesel Generator
OPERABILITY. Pressure testing of the diesel generator fuel oil piping at 110% of the system
design pressure will only be required on the isolable portions of (1) fuel oil transfer pump
discharge piping to the day tank, (2) fuel oil supply from the day tank to the diesel vendor-supplied
piping, and (3) fuel oil return piping from the diesel vendor-supplied piping to the day tank
regulator valve. The exemptions allowed by ASME Code Section XI will be invoked for the
atmospheric day tanks and non-isolable piping. The surveillance frequencies are controlled in the
Surveillance Frequency Control Program.
A Note prohibits the application of LCO 3.0.4.b to an inoperable diesel generator. There is an
increased risk associated with entering a MODE or other specified condition in the Applicability
with an inoperable diesel generator and the provisions of LCO 3.0.4.b, which allow entry into a
MODE or other specified condition in the Applicability with the LCO not met after performance of a
risk assessment addressing inoperable systems and components, should not be applied in this
circumstance.
The inclusion of the loss of generator potential transformer circuit lockout trip is a design feature
based upon coincident logic and is an anticipatory trip prior to diesel generator overspeed. In TS
4.8.1.1.2.f.13, the phrase “all diesel generator trips” refers to automatic protective trips.
The Surveillance Requirements for demonstrating the OPERABILITY of the station batteries are
based on the recommendations of Regulatory Guide 1.129, "Maintenance Testing and
Replacement of Large Lead Storage Batteries for Nuclear Power Plants," February 1978, and
IEEE Std 450-1980, "IEEE Recommended Practice for Maintenance, Testing, and Replacement
of Large Lead Storage Batteries for Generating Stations and Substations." The performance test
supporting the Surveillance Requirement incorporates the guidance of IEEE Std 450-2010. The
surveillance frequencies are controlled in the Surveillance Frequency Control Program.
Verifying average electrolyte temperature above the minimum for which the battery was sized,
total battery terminal voltage on float charge, connection resistance values, and the performance
of battery service and discharge tests ensures the effectiveness of the charging system, the ability
to handle high discharge rates, and compares the battery capacity at that time with the rated
capacity.
Table 4.8-2 specifies the normal limits for each designated pilot cell and each connected cell for
electrolyte level, float voltage, and specific gravity. The limits for the designated pilot cells float
voltage and specific gravity, greater than 2.13 volts and 0.015 below the manufacturer's full
charge specific gravity or a battery charger current that had stabilized at a low value, is
characteristic of a charged cell with adequate capacity. The normal limits for each connected cell
for float voltage and specific gravity, greater than 2.13 volts and not more than 0.020 below the
manufacturer's full charge specific gravity with an average specific gravity of all the connected
cells not more than 0.010 below the manufacturer's full charge specific gravity, ensures the
OPERABILITY and capability of the battery.
Operation with a battery cell's parameter outside the normal limit but within the allowable value
specified in Table 4.8-2 is permitted for up to 7 days. During this 7-day period: (1) the allowable
values for electrolyte level ensures no physical damage to the plates with an adequate electron
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3/4.8 ELECTRICAL POWER SYSTEMS
BASES
transfer capability; (2) the allowable value for the average specific gravity of all the cells, not more
than 0.020 below the manufacturer's recommended full charge specific gravity, ensures that the
decrease in rating will be less than the safety margin provided in sizing; (3) the allowable value for
an individual cell's specific gravity, ensures that an individual cell's specific gravity will not be more
than 0.040 below the manufacturer's full charge specific gravity and that the overall capability of
the battery will be maintained within an acceptable limit; and (4) the allowable value for an
individual cell's float voltage, greater than 2.07 volts, ensures the battery's capability to perform its
design function.
LCOs 3.8.3.1 and 3.8.3.2 include requirements for energizing 118 VAC vital buses from the
associated inverters connected to 125 VDC buses. In the event the 118 VAC vital buses are not
energized by the inverters connected to the 125 VDC buses, system design provides for
energizing the 118 VAC buses from the Bypass Source or the Alternate Power Supply. The
Bypass Source is regulated, transfer to the source is automatic within the inverters, and operation
on the Bypass Source requires entry into LCO 3.8.3.1 Action ‘c’ or LCO 3.8.3.2 Action, depending
on the OPERATIONAL MODE. The Alternate Power Supply is unregulated and the voltage may
not be sufficient to support loads as documented in calculation E-6007. Operation on the
Alternate Power Supply, requires entry into LCO 3.8.3.1 Action ‘b’ or LCO 3.8.3.2 Action,
depending on the OPERATIONAL MODE.
3/4.8.4 ELECTRICAL EQUIPMENT PROTECTIVE DEVICES – DELETED
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3/4.9 REFUELING OPERATIONS
BASES
3/4.9.1

BORON CONCENTRATION

The limitations on reactivity conditions during REFUELING ensure that: (1) the reactor will
remain subcritical during CORE ALTERATIONS, and (2) a uniform boron concentration is
maintained for reactivity control in the water volume having direct access to the reactor vessel.
These limitations are consistent with the initial conditions assumed for the boron dilution incident
in the safety analyses and are specified in the cycle-specific COLR. The boron concentration
limit specified in the COLR ensures that a core Keff of ≤ 0.95 is maintained during fuel handling
operations. The administrative controls over the required valves during refueling operations
precludes the possibility of uncontrolled boron dilution of the filled portion of the RCS. This
action prevents flow to the RCS of unborated water by closing flow paths from sources of
unborated water.
3/4.9.2

INSTRUMENTATION

The OPERABILITY of the Source Range Neutron Flux Monitors and/or Wide Range Neutron Flux
Monitors ensures that redundant monitoring capability is available to detect changes in the
reactivity condition of the core.
3/4.9.3

DECAY TIME - DELETED

3/4.9.4

CONTAINMENT BUILDING PENETRATIONS

The requirements on containment building penetration closure and OPERABILITY ensure that a
release of radioactive material within containment will be restricted from leakage to the
environment. The OPERABILITY and closure restrictions are sufficient to restrict radioactive
material release from a fuel element rupture based upon the lack of containment pressurization
potential while in the REFUELING MODE. Penetrations applicable to Technical Specification
3.9.4.b and 3.9.4.c may be opened provided the following administrative controls are in effect:
1.

An individual or individuals shall be designated and available at all times, capable of isolating
the breached penetration.

2.

The breached penetrations shall not be obstructed unless capability for rapid removal of
obstructions is provided (such as quick disconnects for hoses).

3.

For the Personnel Air Lock, at least one door must be capable of being closed and secured.
Additionally, the equipment hatch must be capable of being closed and secured. Equivalent
isolation methods may also be used.

The LCO is modified by a Note allowing penetration flow paths providing direct access from the
containment atmosphere to the outside atmosphere to be open under administrative controls.
Administrative controls ensure that 1) appropriate personnel are aware of the open status of the
penetration flow path during CORE ALTERATIONS or movement of irradiated fuel assemblies
within containment, and 2) specified individuals are designated and readily available to isolate the
flow path in the event of a fuel handling accident.
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REFUELING OPERATIONS
BASES
CONTAINMENT BUILDING PENETRATIONS (Continued)
The allowance to have containment penetration (including the airlock doors and equipment hatch)
flow paths with direct access from the containment atmosphere to the outside atmosphere to be
unisolated during fuel movement and CORE ALTERATIONS is based on (1) confirmatory dose
calculations as approved by the NRC staff which indicate acceptable radiological consequences
and (2) commitments from the licensee to implement acceptable administrative procedures that
ensure in the event of a refueling accident that the airlock or equipment hatch can and will be
promptly closed following containment evacuation (even though the containment fission product
control function is not required to meet acceptable dose consequences) and that the open
penetration(s) can and will be promptly closed. The time to close such penetrations or
combination of penetrations shall be included in the confirmatory dose calculations.
Containment penetrations that provide direct access from containment atmosphere to outside
atmosphere must be isolated, or capable of isolation via administrative controls, on at least one
side of containment. Isolation may be achieved by an OPERABLE automatic isolation valve, or
by a manual isolation valve, blind flange, or equivalent. Equivalent isolation methods include use
of a material that can provide a temporary, atmospheric pressure, ventilation barrier for the other
containment penetrations during fuel movement.
3/4.9.5

COMMUNICATIONS - DELETED

3/4.9.6

REFUELING MACHINE - DELETED

3/4.9.7

CRANE TRAVEL - FUEL HANDLING BUILDING - DELETED

3/4.9.8

RESIDUAL HEAT REMOVAL AND COOLANT CIRCULATION

The requirement that at least one residual heat removal (RHR) loop be in operation ensures that:
(1) sufficient cooling capacity is available to remove decay heat and maintain the water in the
reactor vessel below 140°F as required during the REFUELING MODE, and (2) sufficient coolant
circulation is maintained through the core to minimize the effect of a boron dilution incident and
prevent boron stratification.
The requirement to have two RHR loops OPERABLE when there is less than 23 feet of water
above the reactor vessel flange ensures that a single failure of the operating RHR loop will not
result in a complete loss of residual heat removal capability. With the reactor vessel head
removed and at least 23 feet of water above the reactor pressure vessel flange, a large heat sink
is available for core cooling. Thus, in the event of a failure of the operating RHR loop, adequate
time is provided to initiate emergency procedures to cool the core.
The minimum RHR flow requirement is reduced to 900 gpm when the reactor water level is below
the reactor vessel flange. The 900 gpm limit reduces the possibility of cavitation during operation
of the RHR pumps and ensures sufficient mixing in the event of a MODE 6 boron dilution incident.
Management of gas voids is important to RHR System OPERABILITY. RHR System piping and
components have the potential to develop voids and pockets of entrained gases. Preventing and
managing gas intrusion and accumulation is necessary for proper operation of the RHR loops and
may also prevent water hammer, pump cavitation, and pumping of noncondensible gas into the
reactor vessel.
Surveillance Requirements verify that required RHR loop locations susceptible to gas
accumulation are sufficiently filled with water. Selection of RHR System locations susceptible to
gas accumulation is based on a review of system design information, including piping and
instrumentation drawings, isometric drawings, plan and elevation drawings, and calculations. The
design review is supplemented by system walk downs to validate the system high points and to
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REFUELING OPERATIONS
BASES
RESIDUAL HEAT REMOVAL AND COOLANT CIRCULATION (Continued)
confirm the location and orientation of important components that can become sources of gas or
could otherwise cause gas to be trapped or difficult to remove during system maintenance or
restoration. Susceptible locations depend on plant and system configuration, such as stand-by
versus operating conditions.
The RHR System is OPERABLE when it is sufficiently filled with water. Acceptance criteria are
established for the volume of accumulated gas at susceptible locations. If accumulated gas is
discovered that exceeds the acceptance criteria for the susceptible location (or the volume of
accumulated gas at one or more susceptible locations exceeds an acceptance criteria for gas
volume at the suction or discharge of a pump), the Surveillance is not met. If it is determined by
subsequent evaluation that the RHR System is not rendered inoperable by the accumulated gas
(i.e., the system is sufficiently filled with water), the Surveillance may be declared met.
Accumulated gas should be eliminated or brought within the acceptance criteria limits. If any
accumulated gas is eliminated or brought within the acceptance criteria limits as part of the
Surveillance performance, the Surveillance is considered met and the system is OPERABLE.
Past operability is then evaluated under the Corrective Action program. If it is suspected that a
gas intrusion event is occurring, then this is evaluated under the Operability Determination
Process.
RHR System locations susceptible to gas accumulation are monitored and, if gas is found, the
gas volume is compared to the acceptance criteria for the location. Susceptible locations in the
same system flow path which are subject to the same gas intrusion mechanisms may be verified
by monitoring a representative sub-set of susceptible locations. Monitoring may not be practical
for locations that are inaccessible due to radiological or environmental conditions, the plant
configuration, or personnel safety. For these locations alternative methods (e.g., operating
parameters, remote monitoring) may be used to monitor the susceptible location. Monitoring is
not required for susceptible locations where the maximum potential accumulated gas void volume
has been evaluated and determined to not challenge system OPERABILITY. The accuracy of the
method used for monitoring the susceptible locations and trending of the results should be
sufficient to assure system OPERABILITY during the Surveillance interval.
3/4.9.9

CONTAINMENT VENTILATION ISOLATION SYSTEM

The OPERABILITY of this system ensures that the containment purge makeup and exhaust
penetrations will be automatically isolated upon detection of high radiation levels within the
containment. The OPERABILITY of this system is required to restrict the release of radioactive
material from the containment atmosphere to the environment.
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REFUELING OPERATIONS
BASES
CONTAINMENT VENTILATION ISOLATION SYSTEM (Continued)
Penetrations applicable to Technical Specification 3.9.9 may be opened
provided the following administrative controls are in effect:
1.

An individual or individuals shall be designated and available at
all times. capable of isolating the breached penetration.

2.

The breached penetration shall not be obstructed unless capability
for rapid removal of obstructions is provided (such as quick
disconnects for hoses).

The LCD is modified by a Note allowing penetration flow paths providing direct
access from the containment atmosphere to the outside atmosphere to be open
under administrative controls. Administrative controls ensure that 1)
appropriate personnel are aware of the open status of the penetration flow
path during CORE ALTERATIONS or movement of irradiated fuel assemblies within
containment. and 2) specified individuals are designated and readily available
to isolate the flow path in the event of a fuel handling accident.
The allowance to have containment penetration (including the airlock doors and
equipment hatch) flow paths with direct access from the containment atmosphere
to the outside atmosphere to be unisolated during fuel movement and CORE
ALTERATIONS is based on 1) confirmatory dose calculations as approved by the
NRC staff which indicate acceptable radiological consequences and 2)
commitments from the licensee to implement acceptable administrative
procedures that ensure in the event of a refueling accident that the airlock
or equipment hatch can and will be promptly closed following containment
evacuation (even though the containment fission product control function is
not required to meet acceptable dose consequences) and the open penetration(s)
can and will be promptly closed. The time to close such penetrations or
combination of penetrations shall be included in the confirmatory dose
calculations.
3/4.9.10 AND 3/4.9.11 WATER LEVEL - REACTOR VESSEL AND NEW AND SPENT FUEL
POOLS
The restrictions on minimum water level ensure that sufficient water depth is
available to remove 99% of the assumed iodine gap activity released from the
rupture of an irradiated fuel assembly. The minimum water depth is consistent
with the assumptions of the safety analysis.
According to Regulatory Guide 1.25. Revision 0. there is 23 feet of water
between the top of the damaged fuel bundle and the fuel pool surface during a
fuel handling accident. With 23 feet of water. the assumptions of Regulatory
Guide 1.25. Revision 0. can be used directly. In practice. this LCD preserves
this assumption for the bulk of the fuel in the storage racks. In the case of
a single bundle dropped and lying horizontal on top of the spent fuel racks:
however. there may be <23 feet of water above the top of the fuel bundle and
the surface. indicated by the width of the bundle. To offset this small
nonconservatism. the analysis assumes that all fuel rods fail.
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BASES
3/4.9.12 FUEL HANDLING BUILDING EMERGENCY EXHAUST SYSTEM
The limitations on the Fuel Handling Building Emergency Exhaust System ensure that all
radioactive material released from an irradiated fuel assembly will be filtered through the HEPA
filters and charcoal adsorber prior to discharge to the atmosphere. Operation for ≥ 15 continuous
minutes demonstrates OPERABILITY of the system. Periodic operation ensures that blockage,
fan or motor failure, or excessive vibration can be detected for corrective action. The heaters are
not required for OPERABILITY since the carbon laboratory tests are performed at 95% relative
humidity, but are maintained in the system to provide additional efficiency margin. The
surveillance frequency is controlled under the Surveillance Frequency Control Program. The
OPERABILITY of this system and the resulting iodine removal capacity are consistent with the
assumptions of the safety analyses. ANSI N510-1980 will be used as a procedural guide for
surveillance testing. Criteria for laboratory testing of charcoal and for in-place testing of HEPA
filters and charcoal adsorbers is based upon removal efficiencies of 95% for organic and
elemental forms of radioiodine and 99% for particulate forms. The filter pressure drop was
chosen to be half-way between the estimated clean and dirty pressure drops for these
components. This assures the full functionality of the filters for a prolonged period, even at the
Technical Specification limit.
The LCO is modified by a note allowing the Fuel Handling Building Emergency Exhaust System
(FHBEES) ventilation boundary to be opened intermittently under administrative controls. For
entry and exit through doors, the administrative control of opening is performed by the person(s)
entering or exiting the area. For other openings, these controls consist of stationing a dedicated
individual at the opening who is in continuous communication with the control room. This
individual will have a method to rapidly close the opening when a need for FHBEES isolation is
indicated.
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3/4.lO SPECIAL TEST EXCEPTIONS
BASES
3/4.10.l SHUTDOWN MARGIN
This special test excepti_on provides that a minimum amount of shutdown and c:ontral rod worth fs ia111ediately available far reactivity control when tests ara
performed for cant'l'"Ol rod worth measurement. This special test exception is
nquired to permit the periodic verification of the actual versus predicted
ca.,..- reactivity condition occurring as a result cf fuel burnup or fuel cycling
operations.
.
3/4.10.2 GROUP HEIGHT. INSERTION. AND POWER DISTRIBUTION LIMITS

This s~ecfal test exception permits f~dividual shutdown and control l"Ods tab~
positioned outside of tbeir.narmal g'l'"OIJ? heights and insert.ion limits during
the performance of such PHYSICS TESTS as those required to: (l) measure shutdown and control rod worth, and (Z) determine the reactor stability index and
damping factor under xenon oscillation conditions.
.
·
3/4.10.3 PHYSICS TESTS

This special test exception permits PHYSICS TESTS ta be performed at less than
or equal ta ~ of RATED THERMAL PO"'ER with the RCS Tavg slightly lower than
normally allowed so that the fundamental nuclear-·charactaristics of tne care
and related instrumentation can be verified. In al"der for·variaus characteristics to be accurately measured, it is at times necessary to operate outside
the normal restrjctians af these Technical Specifications. Fa~ instance, to
measure the moderator temperature coefficient at BOL, it is necessary ta pasi•
t1on the various cantl"Ol rods at heights which may not normally be allowed by
Specification 3.1.3.6 which i(l ~n, 11ay cause the RCS Tavg ta fall slightly
below the 11ini111U11 temperature cf Spacificatian 3.l.1.4.

·~.

3/4.10.4 REACTOR COOLANT LOOPS
This S1:Jecial test exception permits reac:tar criticality under no flow conditions
and is required ta perform certain STARTUP and PHYSICS TESTS while at low
THERMAL POWER levels.

. . ";j

•::.:

3/4.10. 5 POsmoN INDICATION SYSTEM • SHUTDOWN

This si,ecial tut exception per11its th• P1,s1tion Indication Systems ta be inoperable. during rod drop ti• 11NSuraents. The exception fs l"lquired since
the data necessary to determine the rod~ t i • an de'l'"ived fl"OII the induced
~voltage in th• position indicator coils u the·l"Od is drop~ed. This induced
voltage is small compared ta th• normal voltage and, therefore, cannot be
observed if the Position Indication Systams remain O~ERASLE.
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3/4.11 RADIOACTIVE EFFLUENTS
BASES
3/4.11.1

LIQUID EFFLUENTS

3/4.11.1.1

DELETED

3/4.11.1.2

DELETED

3/4.11.1.3

DELETED

3/4.11.1.4

DELETED

3/4.11.2

GASEOUS EFFLUENTS

3/4.11.2.1

DELETED

3/4.11.2.2

DELETED

3/4.11.2.3

DELETED

3/4.11.2.4

DELETED

3/4.11.2.5

DELETED
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B 3/4 11-1

Amendment No. 159

RADIOACTIVE EFFLUENTS
BASES
3/4.11.2.6 DELETED
3/4.11.3 DELETED
3/4.11.4 DELETED

f

Pages B 3/4 11·3 through B 3/4 11·6 have been deleted.
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B 3/4 11·2

Amendment No.

64

3/4.12

RADIOLOGICAL ENVIRONMENTAL MONITORING

BASES
3/4.12.1

DELETED

3/4.12.2

DELETED

3/4.12.3

DELETED

Page B 3/4 12-2 has been deleted.
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B 3/4 12-1

Amendment No. 58

